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Eliminating unnecessary delays in 

filling federal judicial vacancies 

The executive branch and the Senate must act to 

resolve what has become a crisis in democratic 

government. 

S orne thing terribly wrong has happened to the fed­
eral judicial selection process. That process has be­

come prolonged and politicized to the point that the in­
dependence and the integrity of the judicial branch of 
government are being seriously compromised. The 
problem is not a new one. 'Ne have written before about 
the corrosive effect that delays in nominations and ad­
vice and consent can have on the administration of jus­
tice. However, the problem is now acute, as was docu­
mented in 1996 by a bipartisan commission sponsored 
by the Miller Center of Public Affairs at the University of 
Virginia and most recently by a report issued by the bi­
partisan Citizens for Independent Courts. 

Both the United States Senate and the executive 
branch share responsibility for the crisis, although per­
haps not in equal degree. But apportionment of blame is 
not the issue. Rather, the legal community and all con­
cerned Americans must make clear to our politicians 
that it is simply not tolerable 

• for vacancies on the bench to exist on average for 
close to one year before a nomination is sent to the Sen­
ate; 

• for the Senate Judiciary Committee to refuse to hold 
hearings on some nominees and to drag out the process 
on others; 

• for the Senate Majority Leader to refuse to schedule, 
or arbitrarily to delay, a vote on some nominees who have 
cleared the Senate Judiciary Committee; 

Editorials are prepared by a committee of the 
American judicature Society appointed by the 
president. 

• for the process to take, as it did in the last Congress, 
on average 201 days for the Senate to advise and consent. 

Of course there are multiple participants and stages in 
the selection process. And control of the Senate by one 
political party and of the executive branch by another is 
also a mighty contributor to the crisis. 

Although the crisis may be lessened somewhat by a re­
turn to unified government, that is by no means a cer­
tainty and does not appear to us to be a solution to the 
long simmering problem of delay. There are steps that 
the executive branch and the Senate should take to re­
solve this crisis in democratic government now and to 
ensure that it does not recur. They include: 

• The average time from vacancy to nomination 
should be cut in half so that the process to that point 
does not take more than h alf a year. The executive 
branch should d evote the necessary r esources to 
promptly identify, evaluate, and process nominees to fill 
vacancies. To that end, senators of the President's party 
should be put on notice that if they fail to recommend 
one or more p ersons to fill a vacancy within two months 
from the date of that vacancy (less when there is advance 
notice of a judge taking senior status or retiring), then 
the administration will proceed with its own candidates. 

• The Senate Judiciary Committee should hold hear­
ings on ALL nominees. No senator, even one from the 
nominee's state, should be able to prevent the commit­
tee from holding a hearing. Of course the committee 
can vote not to recommend and even not to send the 
nomination to the Senate floor. The wishes of home state 
senators can be respected by fellow senators if they so 
desire. But the Senate Judiciary Committee should do its 
constitutional duty by voting a nominee up or down. 

• The Senate Majority Leader should schedule a timely 
vote on all nominees sent to the floor by the Senate Judi­
ciary Committee. By allowing one or more senators to 
place (sometimes secret) holds on nominees, the Major­
ity Leader is subverting the constitutional directive that 
the Senate advise and consent. The Senate must do its 
constitutional duty and vote to confirm or reject the 
President's nominees. 

• If the Senate consistently fails in its responsibilities, 
the President should use the check and balance in the 
Constitution of making recess appointments. Recess ap­
pointments of judges was a common practice until the 
Reagan Administration. Some 300 judges over the 
course of the nation's history first went on the bench as 
recess appointees, including Chief Justice Earl Warren 
and Associate Justice William Brennan. They received 
their appointments not because of an impasse with the 
Senate, but because it was necessary to h ave a full 
strength judiciary. But our history reveals instances when 
recess appointments were used in impasse situations, 
such as the recess appointment of Thurgood Marshall to 
the U.S. Court of Appeals for the Second Circuit. 

Business cannot continue as usual. The judicial 
branch deserves better, and the people d eserve better, 
than the combination of n eglect and partisan politics 
that now threatens our constitutional democracy. :£f4) 
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From the President of the American Judicature Society 

Dear Readers: 

Sandra Ratcliff Daffron, who served as Executive Vice President and Direc­
tor of the American Judicature Society since 1997, submitted her resigna­
tion effective November 1, 1999. 

Sandy, and her husband John Daffron Jr, a circuit court judge in Chester­
field County, Virginia, will lead a project team in Israel beginning in January 
2000. The project will work to develop improvements in the civil and crimi­
nal justice system, provide assistance to law schools, establish model court 
pilot projects in Gaza and the West Bank, create an alternative dispute reSo­
lution program annexed to the judicial system, and provide assistance to the 
judge's association. The Daffrons will also assist with the implementation of 
a Palestinian judicial council and a judicial institute that will provide the 
foundation for a more effective and independent judicial branch. 

We wish Sandy aiJ.djohn well in this endeavor. 

a~~~ 
Jean Reed Haynes 
President 
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Foreword 
by Shirley S. Abrahamson 

E 
the July-August 1998 issue of judicature, U.S. 

upreme Court Justice Stephen Breyer writes 
bout the interdependence of science and law. 
e notes that "law itself increasingly needs ac­

cess to sound science" and that scientifically com­
plex technology "increasingly underlies legal issues 
of importance to all of us." Justice Breyer reminds 
us that "a judge is not a scientist and a courtroom is 
not a scientific laboratory" but that "to do our legal 
job properly we [need] to develop an informed, 
though necessarily approximate, understanding of 
the state of ... relevant scientific art." 

This issue of judicature addresses the interdepen­
dence of the fields of genetics and law and relations 
between the legal and the scientific communities. 
Over the last decade we have witnessed amazing sci­
entific advances in genetic information, and more is 
yet to come. As the Human Genome Project now 
nears completion, we are only beginning to assess 
the impact that advances in human genetics will 
have on the legal system and on society. 

DNA technology is becoming increasingly inte­
grated into our judicial system, especially in the 
criminal justice system. DNA analysis has proved to 
be a powerful tool to identify perpetrators and to 
exonerate the innocent. The assimilation of DNA 
technology into criminal trials comes just as the role 
of the judiciary as gatekeeper in assessing scientific 
evidence is changing. 

The use of DNA technology to match a crime 
scene profile to a suspect profile h as presented one 
set of issues. The potential use of DNA information 
as a predictor of or explanation for behavior will cre­
ate a new, more complex set of concerns. Databanks 
of genetic material will raise weighty questions of 
ownership, access, confidentiality and privacy be­
yond the questions suggested in the context of crimi­
nal DNA databases. 

While criminal courts will find themselves address­
ing the expanded role of forensic genetics, civil 
courts will also struggle with increasingly difficult 
problems raised by genetic information. For ex­
ample, gene mapping is producing unprecedented 
insight into the causes of disease. Decisions about 
what constitutes "having" a particular disease as 
compared with being "predisposed" to contracting 

GENES 

a disease may have a significant impact on insur­
ance, medical malpractice, product liability, and 
other health and employment issues that come be­
fore the courts. 

This issue of judicature discusses some impacts 
these enormous scientific advances will have on our 
legal system and on society. It is said that biotechnol­
ogy, including genetics, will be to the 21st century 
what computer technology was to the 20th. Thus the 
approach the legal system takes to integrate genetic 
information is critical. We must, as Justice Breyer 
writes, "build legal foundations that are sound in sci­
ence, as well as in law ... to resolve many of the most 
important human problems of our time." 

All of us are indebted to the American Judicature 
Society and judicature for the publication of these 
articles considering these important issues. ~~~ 

SHIRLEY S. ABRAHAMSON is Chief Justice of the Wisconsin Su­
preme Court and chair of the National Commission on the Future of 
DNA Evidence. 
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W e stand on the cusp of one of the 
most exciting and rapid expansions 
ever of knowledge about life's inner 
most secrets. By late spring, scientists 

in the international Human Genome Project (HGP) 
expect to deliver a rudimentary map of 90 percent 
of human DNA-the chemical blueprint that con­
tains the information required to create and main­
tain all life's structures and activities. The HGP, co­
sponsored in this country by the Department of 
Energy (DOE) and National Institutes of Health, 
aims to complete a detailed human DNA map by 
2003, along with genetic maps of other organisms. 

Advances in DNA science already have led to 
revelations across all kingdoms of life on earth, 
from animals and plants to the hidden worlds of 

This issue of Judicature is presented in its entirety on the Internet at the 
Human Genome Project Information web site (www.ornl.gov/ hgmis) spon· 
sored by DOE. Visit this site for a wealth of information on the HGP and 
related genetics applications. 

Introduction 
by Denise K. Casey, 

Symposium issue editor 

microscopic bacteria and viruses, all of which use 
DNA to encode life instructions. Potential appli­
cations of the new genetic tools and data are 
broad and diverse. They offer a dazzling array of 
possible benefits to humanity but also raise many 
ethical, legal, and social dilemmas that are begin­
ning to arrive at the courts for resolution. 

This symposium issue of Judicature, sponsored in 
part by the DOE component of the HGP, focuses on 
the growing societal impact of DNA technology and 
some of the genetics-related issues that courts will 
confront in the near future. 

In "Genes, dreams, and reality: The promises and 
risks of the new genetics," I offer a brief primer on 
the basics of DNA science and the HGP and provide 
an overview of the controversies surrounding gene 
testing, one of the first commercialized applications 
ofHGP data. This article also presents a glimpse into 
the potential benefits and pitfalls of an astonishing 
array of other current and future applications of 
DNA technology. 

The genetics of human behavior and traits such as 
intelligence is a topic of long-standing fascination. 
Do genes influence us to be aggressive, shy, or de­
pressed? Vulnerable to substance abuse? Proficient 
(or hopeless) in math or languages or art? Can we 
predict, prevent, or choose the future development 
of these traits in ourselves or others? "Genes and be­
havior: A complex relationship" by Joseph D. 
Mcinerney explains how scientists know that genes 
do indeed play a role in behavior, but the complex 
interplay between multiple genes and environmen­
tal factors is only beginning to be deciphered. 

In "The impact of behavioral genetics on the law 
and the courts" by Mark A. Rothstein, the author ob­
serves that in the past the law has succumbed to cul­
tural pressures to facilitate and legitimize "genetic 
determinism" -a mistaken belief that genes are the 
sole determinants of behavior. The article goes on to 
frame the legal issues surrounding behavioral genet­
ics and suggests how the law might be expected to 
respond to new discoveries. 

DNA technology will someday enable us to change 
the physical and possibly the behavioral characteris­
tics of ourselves and future generations. "The Hu­
man Genome Project and the courts: Gene therapy 
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and beyond" by Maxwell J. Mehlman examines a 
broad range of potential issues arising from en­
hancement technologies. It predicts that courts will 
be called on to settle an array of disputes involving 
patients, health care professionals, institutional pro­
viders, insurers and other third-party payers, and the 
government. Some issues include access; safety of 
human experimentation; new expectations for stan­
dard of care for healthcare providers in a dynamic, 
unsettled scientific environment; and parental vs. 
child rights. 

Applying traditional patenting practices to biologi­
cal materials such as genes presents some interesting 
issues, particularly in terms of health policy goals, 
and society may need to search for ways to merge 
ethical with business concerns. "Hope, fear, and ge­
netics: Judicial responses to biotechnology" by E. Ri­
chard Gold discusses such considerations as whether 
patents increase or stifle innovation in biotechnol­
ogy and encourage particular types of research over 
others, as well as concerns over the sometimes con­
flicting interests of patients and companies owning 
gene patents. 

"Keeping the gate: The evolving role of the judi­
ciary in admitting scientific evidence" by Joseph T. 
Walsh examines the increasing burden on judges to 
keep ''junk science" out of the courtroom. The ex­
panded gatekeeper role is the result of the 1993 deci­
sion of the United States Supreme Court in Daubert v. 
Merrill Dow Pharm., Inc., together with more recent 
refinements. The article discusses post-Daubert devel­
opments and some problems arising in their applica­
tion as cutting-edge science evolves. 

"From crime scene to courtroom: Integrating 
DNA technology into the criminal justice system" by 
Christopher H. Asplen presents the goals of the Na­
tional Commission on the Future of DNA Evidence. 
The Commission's purpose is to determine how the 
Department of Justice can best encourage the effec­
tive use of DNA identification technology in postcon­
viction proceedings as well as in crime scene investi­
gations. The article describes the enormous 
potential value-and the challenges-of implement­
ing the newly established database [Combined DNA 
Index System (CO DIS)] for fighting crime. COD IS 
stores identification data on DNA samples from of­
fenders convicted of particular crimes. Both the 
United Kingdom and C'llina have similar databases. 

Jurors must be better prepared to cope with the 
increasingly complex issues if they are to evaluate 
contradictory opinions of expert witnesses and 
properly apply the law to the evidence presented. 
"Complex scientific evidence and the jury" by Rob-

ert D. Myers, Ronald S. Reinstein, and Gordon M. 
Griller offers a practical guide to jury reform as pio­
neered in Arizona, where the role of juror has been 
redefined from passive observer to active participant 
in the trial process. 

Preparing judges to carry out their duties effec­
tively in adjudicating cases of increasing scientific 
and technical complexity is a growing concern. 
"Educating judges for adjudication of new life 
technologies," by Franklin Zweig and Diane E. 
Cowdrey, presents an evaluation of one confer­
ence from a series of workshops aimed at intro­
ducing judges to some of the scientific and soci­
etal issues raised by genetics. 

***** 
As Yogi Berra once observed, "The future ain't 

what it used to be." Hovering on the horizon are 
genetic technologies that will endow us with new 
powers to change and litera11y shape all forms of life 
at their most basic levels. The dilemmas presented in 
this issue represent only a sampling of the chal­
lenges that society will face as we apply genetic 
knowledge in ways we cannot even imagine today. 
Projects sponsored by the ethical, legal, and social 
issues components of the U.S. HGP begin to antici­
pate these issues, but the dialogue must grow to en­
compass all sectors of society worldwide as we move 
cautiously toward a new and exciting future armed 
with the keys to the kingdom of life. ~f~ 

DENISE K. CASEY (caseydk@ornl.gov) Is a science writer, editor, 
and educator with the DOE Human Genome Program at Oak Ridge 
National Laboratory. She has written numerous articles for technical 
and lay readers on genetics and its applications and has served as a 
faculty member at judicial education seminars. 
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H e adlines a bout DNA, 
ge n e s, and the n ew 
powers of scientists to 
analyze and manipulate 

these fundam ental elem ents of life 
vie for our atten tion daily. The daz­
zling diversity of applications of DNA 
science to fields ranging from medi­
cine and agriculture to forensics and 
environmen tal restoration undo ubt­
edly will h ave resounding impacts o n 
society and each of our own lives. 

Many of th e n ew genetic discover­
ies stem from da ta and tools gen er­
ated by the massive international Hu­
man Gen ome Project (HGP) , whose 
goal is to describe in intricate detail 
the DNA from humans and other se­
lected organisms by 2003. Because 
DNA is the inform atio n m o lecule 
that carries instructions for creating 
and maintaining all life, resources 

For more information abou t the Human Ge­
nome Project and related gene tics issues, con tact 
Denise Casey at the Human Genome Manage­
men t Info rmation Syste m (H GMIS; 865/574-
0597; caseydk@ornl.gov) or access the HGMIS 
Web page (www.ornl.gov/ hgmis). Sponsored by 
the U.S. Depa rtment of En ergy's Human Ge­
nome Program, this site features a comprehen­
sive collection of information on the Human Ge­
nome Project, explanatory material on gen etics, 
and links to a wealth of related information. The 
articles in this issue are also on the site. 

GENES, 
DREAMS, 
AND REALITY 
The promises and risks 
of the NEW GENETICS 
by Denise K. Casey 

Researchers in the worldwide Human Genome Project are deciphering the 
order of the 3 billion subunits of human DNA-work that offers many 
potential benefits along with some novel and challenging Issues. 

and an alytical technologie s gener­
ated by th e HGP and other genetic 
research can be applied to the DNA 
of all organisms on ear th·. Other im­
portant HGP goals ar e to develo p 
tools for data analysis and to address 
some of the ethical, legal, and social 
issues tha t may arise from the project. 

This article offers some basic infor­
mation on the Human Genome Pro­
j ect and DNA scien ce tha t will help 
the reader understand why genetic 
information is so powerful. It also de­
scribes a few current applications 
and some developments we can ex­
pect to see in the n ext few years, and 

presents some of the potentially trou­
bling societal concerns surrounding 
this work. 

DENISE K. CASEY is a science writer, 
editor, and educator with the DOE Hu­
man Genome Program and guest editor 
of this symposium. 

The Human Genome Project 
The H GP began in 1986 as a way for 
scientists in the U.S. Department of 
En ergy (DOE) to u se n ewly develop­
ing DNA analytical technologies to 
fulfill a long-standing mandate from 
Congress to assess the health effects 
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of radiation. For decades DOE and 
its predecessors have developed in­
ternational standards for the use of 
advanced medical diagnostic tools 
and treatments involving radiation 

and the protection of workers in the 
federal and civilian nuclear industry. 

As the potential benefits of human 
genetics research became more ap­
parent, Congress requested that 

DOE and the U.S. National Institutes 
of Health develop a joint genome 
project. The U.S. Human Genome 
Project began formally in 1990 with 
expanded goals to describe all hu-

Societal concerns of the "new genetics" 
Fairness in the use of genetic infor­
matlOn by insurers, employers, 
courts, schools, adoption agencies, 
and the military, among others. 

Privacy and confidentiality of ge­
netic information. 

Psychological impact and stigmati­
zation due to an individual 's genetic 
differences. 

Reproductive issues including ad­
equate informed consent for com­
plex and potentially controversial 
procedures, use of genetic informa­
tion in reproductive decision mak-

ing, and reproductive rights. 
Clinical issues including the edu­

cation of doctors and other health 
service providers, patients, and the 
general public in genetic capabilities, 
scientific limitations, and social risks; 
and implementation of standards 
and quality-control measures in test­
ing procedures. 

Uncertainties associated with gene 
tests for susceptibilities and complex 
conditions (e.g. , heart disease) 
linked to multiple genes and gene­
environment interactions. 
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Conceptual and philosophical im­
plications regarding human respon­
sibility, free will vs genetic determin­
ism, and concepts of health and 
disease. 

Safety and environmental issues 
concerning genetically altered foods 
and microbes. 

Commercialization of products in­
cluding property rights (patents, 
copyrights, and trade secrets) and ac­
cessibility of data and materials. 

-Denise Casey 



man genetic material (DNA) by 
2005. However, rapid technological 
achievements advanced the expected 
completion date to 2003, and a draft 
product is eagerly anticipated by 
2000. International research teams, 
particularly those from the United 
Kingdom but also from France, Ger­
many, and Japan joined U.S. scien­
tists to make significant contribu­
tions to the HGP. 

Today researchers worldwide are 
using HGP data and powerful analyti­
cal technologies to devise creative ap­
plications in an expanding array of 
fields.The claims and promises of 
these new capabilities are diverse and 
bold. But the new tech-
nologies and the data they 

contains four different chemical 
building blocks called bases and ab­
breviated A, T, C, and G. In humans 
and other higher organisms, a DNA 
molecule consists of two strands of 
DNA whose bases connect with each 
other to form base pairs (see figure). 
With the exception of identical 
twins, each person 's sequence of 
DNA bases-the order of As, Ts, Cs, 
and Gs a long a single DNA strand­
is different. This is what makes each 
person unique. 

Genes. A gene is a piece of DNA 
that contains instructions for build­
ing a particular protein. Proteins are 
essential for all aspects of life. All or-

are responsible for all our physical 
differences and may influence many 
of our behaviors as well. 

Most DNA variation among indi­
viduals is normal, but harmful varia­
tions called mutations can cause or 
contribute to many different diseases 
and conditions. Depending on their 
size and where in the DNA they oc­
cur, mutations can have devastating 
effects or none at all. If they occur 
within genes, the result can be the 
creation of faulty proteins that func­
tion at less-than-normal levels or are 
completely nonfunctional and result 
in disease. 

All diseases have a genetic basis. 
We may inherit a particu­
lar condition, such as the 

generate also present 
complex ethical and pol­
icy issues that individuals 
and society, including the 
courts, have begun to con­
front (see "Societal con­
cerns of the new genet­
ics," page 106). 

A brief glossary 

Untangling the genetic and 
environmental contributions to 

complex disease will be one of the 
greatest challenges for medical 
researchers in the next century. 

lung disease cystic fibro­
sis, or an increased likeli­
hood for developing such 
disorders as heart disease 
or colon cancer. We also 
inherit the particular abil­
ity to respond to such en­
vironmental stresses as vi­
ruses, bacteria, and 
toxins. Understanding 

The following primer will 
help ground the reader 
in the terms used throughout this 
article. It may also be helpful tore­
fer to the figure on page 106. 

Genome. A genome is a complete 
set of coded instructions for making 
and maintaining an organism. It is 
made up of the chemical DNA. 

Chromosome. The complete hu­
man genome is packaged into 46 
pieces of DNA called chromosomes. 
Humans receive a set of 23 chromo­
somes from each parent. A complete 
set of 46 chromosomes is found in al­
most every one of our trillions of 
cells. Most cell types-skin, bone, 
hair, brain, heart-contain a com­
plete human genome. Exceptions 
are sperm and egg cells, which con­
tain 23 chromosomes, half the 
amount of DNA found in other cells; 
and mature red blood cells, which 
lack DNA. 

DNA. DNA is the chemical that 
stores coded information on how, 
when, and where an organism should 
make the many thousands of differ­
ent proteins required for life. DNA 

ganisms are made up largely of pro­
teins, which provide the structural 
components of all cells and tissues as 
well as specialized enzymes for all es­
sential chemical reactions. Through 
these proteins, our genes dictate not 
only how we look but also how well 
we process foods, detoxify poisons, 
and respond to infections. 

Genes constitute only a tiny frac­
tion, a mere 3 percent, of our DNA. 
The gene (coding) regions in our 
DNA are interspersed among mil­
lions of noncoding DNA bases whose 
functions are still largely unknown. 
Scientists estimate that we have from 
80,000 to 100,000 genes whose sizes 
range from fewer than one thousand 
to several million bases. 

DNA and disease 
For all our apparent outward diver­
sity, humans are surprisingly alike at 
the DNA level. We differ by only one 
or two tenths of one percent of our 
DNA-some three to six million 
bases-yet these tiny DNA variations 

how DNA influences ev­
ery aspect of health even­

tually will lead to far more effective 
ways to treat, cure, or even prevent 
the thousands of diseases that afflict 
humankind. 

Some 4000 rare diseases are due to 
a single mutation in a single gene. 
These include cystic fibrosis, sickle 
cell anemia, and Tay Sachs. The 
causes are much more complex for 
common disorders such as heart dis­
ease , diabetes, hypertension, can­
cers, Alzheimer's disease, schizophre­
nia, and manic depression. These 
diseases are thought to be due to a va­
riety of gene mutations, perhaps act­
ing in concert, or to a combination of 
genes and such environmental fac­
tors as diet or exposure to radiation 
or toxins. Untangling the genetic 
and environmental contributions to 
complex disease '-vill be one of the 
greatest challenges for medical re­
searchers in the next century. 

DNA science applied: Medicine 
and health 
Gene tests. DNA-based tests are 
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Gene tests: the power and the limits 
Scanning a person's genes for muta­
tions linked to a particular disease al­
ready has saved some lives and dra­
matically improved others. Some 
gene tests can alert patients and phy­
sicians to an inherited tendency to­
ward a disorder and lead to increased 
surveillance or other preventive 
treatments. For example in familial 
adenomatous polyposis (FAP), a rare 
form of inherited colon cancer, lives 
have been saved through testing for 
the mutated gene linked to FAP and 
aggressive monitoring for early re-

among the first commercial applica­
tions of the new genetic discoveries 
to medicine. These tests are em­
ployed to diagnose a condition or es­
timate the likelihood for developing 
one. Test results already are being of­
fered as evidence to support medical 
and nonmedical cases in courts, in­
cluding medical malpractice, dis­
crimination, privacy violations, child 
custody disputes, and criminal cases. 

Gene tests involve direct examina­
tion of the DNA molecule itself. A 
DNA sample can be obtained from 
any tissue, including blood. To do a 
gene test, scientists scan the sample, 
looking for a specific mutation in a 
particular DNA region that has been 
linked to a disorder. Cost can range 
from hundreds to thousands of dol­
lars, depending on the sizes of the 
genes examined and the number of 
mutations tested for, which can vary 
from a few to hundreds. Although 
there are several hundred DNA­
based tests for different conditions, 
most arc still offered as research tools 
only. Fewer than 100 gene tests are 
available commercially, and most are 
for mutations associated with rare 
diseases in which just a single gene is 
involved (see "Some currently avail­
able gene tests," page 110). 

Even though some current gene 
tests h ave been beneficial and their 
potential benefit enormous, the sci-

moval of colon growtl1s or even the 
entire colon. 

Interpreting the meaning of a 
negative test for the FAP mutation, 
however, is not straightforward. The 
possibility of developing the disorder 
is not ruled out because different 
mutations may be responsible for tile 
disease in different individuals. How­
ever, some physicians who order tests 
and interpret them for patients are 
unaware of these subtleties. An ar­
ticle published in the New England 
Journal of Medicine reported that one-

ence is very new and dynamic. Re­
searchers themselves are unsure how 
to interpret the resul ts of some com­
mercially available gene tests (see 
"Gene tests: the power and the lim­
its," above). 

Another limitation is the lack of 
medical options to treat or p revent 
many of the disorders for which gene 
tests are used. Researchers acknowl­
edge the long lag time between link­
ing a gene mutation with a disease 
and developing effective therapeu­
tics. Additionally, patients agreeing to 
undergo gene testing face significant 
risks of jeopardizing their employ­
ment and insurance status. Patients 
face an additional burden as well: the 
psychological impact of testing can be 
devastating. Because genetic informa­
tion is shared, all these risks extend to 
family members as well. 

Many in the medical establishment 
feel that uncertainties surrounding 
Lest interpretation, the current lack 
of available medical oplions for most 
of these disca~es , the potential for 
provoking anxiety, and the risks of 
discrimination and social stigmatiza­
tion could outweigh the early ben­
efits of testing (also see "Who's regu­
lating gene tests, " page 111). 

Preventive medicine and custom­
ized therapies. Studies of gene func­
tion will lead to a deeper understand­
ing of normal biological processes 
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third of physicians in a study group 
misinterpreted negative results in the 
FAP mutation test. If the researchers 
monitoring the study had not inter­
vened, those doctors would have ad­
vised their patients to discontinue 
aggressive surve illance (colono­
scopies), advice that could have had 
disastrous consequences. Compre­
hensive education of medical profes­
sionals is considered critical to the 
effective introduction of the new ge­
netics into clinical practice. 

-Denise Casey 

and how they go awry in disease 
states. These insights will allow the 
development of better and earlier 
predictive test'! and eventually usher 
in a field of prevention-based medi­
cine and diagnostics. 

Within the next decade, research­
ers also will begin to understand how 
DNA variations underlie our indi­
vidual responses to medical treat­
m ents. Tens of thousands of people 
are h ospitalized each year as a result 
of toxic responses to medications 
that arc beneficial to others. Some 
cancers respond dramatically to cur­
rent therapeutic regimens while the 
same treatment has no cffecL on dis­
ease progression in others. Scientists 
in m ajor pharmaceutical companies 
are trying to sort out the specific re­
gions of DNA associated with drug 
responses, identify p articular sub­
groups of patients, and develop 
drugs customized for those popula­
tions. These capabilities are expected 
to make drug development faster, 
cheaper, and more effective while 
drastically reducing the number of 
adverse reactions. 

Drug design itself will be revolu­
tionized as researchers use gene se­
quence and protein structure infor­
mation to create new classes of 
medicines based on a reasoned ap­
proach rather than the traditional 
trial-and-error methods for finding 



new drugs. The new drugs, targeted 
to specific sites in the body and to 
particular points in the cascade of 
biochemical events leading to dis­
ease, will likely cause fewer side ef­
fects than many current medicines. 
Ideally, they would act earlier in the 
disease process. 

Gene therapy and genetic enhance­
ment. The potential for using genes 
themselves to treat disease has cap­
tured the imagination of the public 
and the biomedical community. This 
rapidly developing field-called 
gene transfer or gene therapy­
holds great potential for treating or 
even curing such genetic and ac­
quired diseases as cancers and AIDS 
by using normal genes to replace or 
supplement defective genes or bol­
ster a normal function like immunity. 

Over 350 clinical gene-therapy tri­
als are now in progress worldwide, 
most for different kinds of cancers. 
Performed on patients in advanced 
stages of disease, most current stud­
ies aim to establish the safety of gene­
delivery procedures rather than de­
termine their effectiveness. The 
technology itself still faces many ob­
stacles before it can become a practi­
cal approach for treating disease; 
however, novel experimental ap­
proaches look very promising (see 
"Gene therapy: using genes to treat 
disease," below). 

Besides preventing and treating in­
herited and infectious diseases, gene­
transfer technologies probably will 
make possible the enhancement or 
replacement of genes that influence 

other traits such as height, weight, 
strength, stamina, and even intelli­
gence. These capabilities will gener­
ate many questions about the regula­
tion of such technologies and the 
fairness of access to these expensive 
protocols, as well as safety and privacy 
issues, among others. 

"Pharming" animals to produce 
human drugs. Gene-transfer tech­
nologies already are being used to 
transfer human genes into farm ani­
mals such as sheep and goats for the 
purpose of generating large quanti­
ties of expensive human proteins for 
use as pharmaceuticals. (The process 
has been called "pharming.") The 
animals carrying human genes are 
called "transgenics" and are very 
difficult and expensive to develop. 
This situation has encouraged bio­
technology companies to explore 
more efficient ways to reproduce the 
animals; cloning technologies such 
as those used to create the famous 
Scottish sheep Dolly and other 
cloned mammals like mice, goats, 
and cows are the results of these ef­
forts. And a reasonable assumption is 
that many of the new reproductive 
technologies being perfected in our 
mammalian cousins will be effective 
in-and applied to-humans. 

Xenotransplants: from pigs to 
people. Some 18,000 organ trans­
plants take place each year, not 
nearly accommodating the 40,000 
who wait for appropriate donors. Ten 
people die each day waiting for suit­
able human donor organs. Trans­
planting such organs as hearts and 

kidneys from genetically altered pigs 
and other animals into humans, a 
process called xenotransplantation, 
may have the potential to save lives. 
Current research is aimed at using 
DNA technologies to grow organs 
having human genes that make the 
organ's surface more "human like" 
and may help to minimize the chance 
for rejection upon transplantation 
into a human host. A concern is the 
unintended transfer of animal vi­
ruses to humans and the effects this 
might have beyond the patient to the 
population at large. 

Identification 
Multiple uses across species. DNA 
technology can be used to identify 
any type of organism, from humans 
and whales to plants, viruses, and 
bacteria. One important use is for 
identifying organisms contaminating 
soil, air, water, and food. Pinpointing 
a disease source in an epidemic, for 
example, is critical for its rapid con­
trol. These analyses are not limited to 
diseases affecting humans: they can 
be used to identify disease sources in 
livestock, poultry, and plants as well. 

Some uses of human DNA identi­
fication are to establish paternity 
and other family ties in adoption 
and immigration cases, identify vic­
tims of wars and other catastrophes, 
and aid the courts in criminal cases 
where biological evidence (e.g., 
blood and sperm) is left behind. In­
terestingly, DNA data gathered 
from other species present at a 
crime scene, such as plants, dogs, 

Gene therapy: using genes to treat disease 
One of the most intriguing applica­
tions of genetic research is the use of 
genes themselves to treat, cure, and 
ultimately prevent disease. The sci­
ence of gene therapy is in its infancy, 
however, and the goal of most cur­
rent clinical trials is only to demon­
strate the procedure's safety, not its 

effectiveness. A partial listing follows 
of diseases that are the focus of clini­
cal gene-therapy trials. 

Canavan disease 
Cystic fibrosis 
Familial hypercholesterolemia 
Gaucher's disease 

Hemophilia B 
Various advanced cancers 
HIV infection 
Coronary artery disease 
Rheumatoid arthritis 
Hematological malignancies 

(leukemias) 
-Denise Casey 
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cats, and viruses (HIV) also have 
been u sed as evidence in trials. 

A controversial DNA databank. In 
July, police linked a dead Florida 
man 's DNA to eight unsolved rapes 
in Washington, using only the da ta 
available from a national DNA data­
bank , called CODIS (Combined 
DNA Index System). No other inves­
tigative leads were available. CODIS, 
which came online in late 1998, con­
tains DNA descriptions, or "pro­
files," of offenders convicted of cer­
tain serious crimes. While many 
agree that this use of DNA technol­
ogy can be of great benefit to society, 
one controversy surrounding DNA 
profiling stems from the potential of 
a DNA sample to reveal much more 
about an individual (and their fam­
ily) th an just their identity. While 
today's practices scan specific DNA 
regions that do not currently reveal 
such additional information, the hu­
man genom e is still relatively un­
known territory, and no one knows 

what types of informalion fu ture 
technology may be able to uncover 
from stored samples. 

Another source of concern over 
DNA databanking is the potential for 
expanding the use of databases be­
yond that originally intended. 
Thought-provoking historical ex­
amples of expanding database func­
tions include the now pervasive so­
cial security number system that was 
originally started in the 1930s to help 
with a newly established retirement 
program, and the use of census 
records to round up Japanese-Ameri­
cans for placement in interment 
camps during World War II. 

Agriculture and animals 
Stronger cotton, healthier livestock. 
For thousands of years people have 
modified traits in plants and animals 
indirectly through selective breed­
ing. Today, our growing ability to di­
rectly alter an organism's genetic 
makeup, called genetic engineering, 

is having a major impact worldwide 
on agricul ture and animal hus­
bandry. A number of ongoing pro­
jects aim to decipher and manipulate 
the genomes of such economically 
important organisms as rice, corn, 
wheat, soy, cotton, sheep, goats, cows, 
pigs, and fish. 

Some of these explorations have 
led to the development of geneti­
cally m odified plants that are pro­
viding h igher yields, are more nu­
tntwus, and have increased 
resistance to herbicides, pests, and 
extremes of weather and tempera­
ture. In the United States this year, 
about half of all soybeans an d a 
third of all corn planted were from 
genetically modified seeds, with 
most modifications aimed at pest 
and h erbicide resistance. 

Genetic alterations have produced 
ornamental crops such as carnations 
whose "aging genes" have been iden­
tified and turned off to allow an ex­
tended shelf life . O ther plants are 

Some currently available gene tests 
Gene tests for the disorders listed be­
low are available from clinical genet­
ics laboratories around the country. 
(Test name and some symptoms ap­
pear in parentheses.) The gene tests 
currently available (most in research 
settings only) detect only rare condi­
tions that are usually caused by DNA 
changes in a single gene. Such com­
mon diseases as hypertension, heart 
disease, diabetes, and many cancers 
have complex genetics probably in­
volving several genes that inte ract 
with environmental conditions to 
cause disease. There are no gene 
tests for these conditions yet, but this 
undoubtedly will change as more is 
learned about DNA. 

• Amyotrophic lateral sclerosis 
(ALS; Lou Gehrig's Disease; progres­
sive motor fw1ction loss leading to 
paralysis and death) 

• Gaucher disease (GD; enlarged 
liver and spleen, bone degeneration) 

• Inherited breast and ovarian can­
cer (BRCA1 and 2; early-onset tu­
mors of breasts and ovaries) 

• Hereditar y nonpolyposis colon 
cancer (CA; early-onset tumors of co­
lon and sometimes other organs) 

• Cystic fibrosis (CF; disease of 
lung and pancreas resulting in thick 
mucous accumulations and chronic 
infections) 

• Duchenne muscular dystrophy/ 
Becker muscular dystrophy (DMD; 
severe to mild muscle wasting, dete­
rioration, weakness) 

• Fanconi anemia, group C (FA; 
anemia, leukemia, skeletal deformi­
ties) 

• Fragile X syndrome (FRAX; lead­
ing cause of inherited mental retar­
dation) 

• H emophilia A and B (HEMA and 
HEMB; bleeding disorders) 

• Huntington disease (HD; usually 
roidlife onset; progressive, lethal, de-
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generative neurological disease) 
• Neurofibromatosis type 1 (NFl ; 

multiple benign nervous system tu­
mors tha t can be disfiguring; can­
cers) 

• Adult Polycystic Kidney Disease 
(APKD; kidney failure and liver dis­
ease) 

• Prader Willi / Angelman syn­
dromes (PW I A; d ecreased motor 
skills, cognitive impairment, early 
death) 

• Sickle cell disease (SS; blood cell 
disorder; chronic pain and infec­
tions) 

• Spinocerebellar ataxia, type 1 
(SCAl; invo luntary muscle move­
ments, reflex disorders, explosive 
speech) 

• Thalassemias (THAL; anemias) 
• Tay-Sachs Disease (TS; fatal neu­

rological disease of early childhood; 
seizures, paralysis) 

-Denise Casey 



Who's regulating gene tests? 
Most gene tests are offered as clinical 
laboratory services (rather than self 
contained " kits"), and while the U.S. 
Food and Drug Administration 
(FDA) has the authority to regulate 
such services, it has chosen not to be­
cause of a lack of resources. AI though 
the quality of a laboratory to perform 
a test accurately is regulated under 
the Clinical Laboratory Improve­
ment Amendments of 1988, no regu­
lations exist that require evidence of 
a particular gene test's clinical valid­
ity (the probability that a person who 
tests positive will actually develop the 
disease) or it's utility (the potential 
for preventing or delaying the devel­
opment of the disease in a person 
with a positive test). People who are 

being genetically modified to pro­
duce biodegradable plastics, indus­
trial oils and chemicals, low-calorie 
sweeteners, and human pharmaceu­
ticals. Genetically modified animals 
are more nutritious and leaner, pro­
duce more milk, and are sometimes 
larger and more resistant to disease. 

In a few recent examples, r e­
searchers reported adding rabbit 
genes to cotton plants to make the 
fib er as bright and soft as rabbit 
hair but stronger and warmer. A 
new strain of rice announced this 
spring contains a soybean gene for 
iron incorporation. This new rice 
can be used to treat the 30 percent 
of the world's population who are 
iron deficient and lack the means 
for expensive iron supplements. 

Growing concerns. Consumer resis­
tance to genetically modified plants 
and resulting foods, sometimes called 
"Frankenfoods," is strong in Europe 
and may be growing in the United 
States. Concerns center around envi­
ronmental and consumer safety is­
sues. Particularly in the United King­
dom, the strength of resistance to 

educated in these medical uncertain­
ties are less likely to choose gene test­
ing when they are weighing their 
benefits against the possibilities of 
discrimination by insurers, employ­
ers, schools, and others. 

Some companies have exaggerated 
both the validity and clinical utility of 
current gene tests in their eagerness 
to market these first commercial 
products of the " new genetics." Al­
though most current gene tests are 
used to diagnose or predict a risk for 
developing rare diseases, testing for 
susceptibility to more common dis­
eases-like heart disease and dia­
betes-is the largest category of tests 
under commercial development. We 
can expect that aggressive marketing 

genetically modified foods stems 
from a lack of trust in the govern­
ment to protect its citizens, following 
the "mad cow" disease scare. 

Although genetically modified 
plants can decrease the use of pesti­
cides and herbicides and thereby 
benefit the environment, a concern 
is that plants engineered to be more 
resistant to herbicides may pass on 
that trait through cross-pollination to 
related weed species in the wild. This 
could result in the creation of ex­
tremely resistant weeds requiring 
treatment with even more herbi­
cides. Also, the impact of new pest­
resistance traits on such nontarget 
organisms as visiting butterflies or 
birds is not known. 

A potential health concern is that 
genes producing allergy-inducing 
proteins (such as those from pea­
nuts) could be introduced into other 
food plants and consumers might un­
knowingly ingest a substance to 
which they could be allergic. (In the 
United States, the federal govern­
ment is considering voluntary label­
ing of products derived from geneti-

(some have called it "genohyping") 
will increase with the widening spec­
trum of tests developed, and some 
may in fact be offered directly to the 
public, a situation already occurring 
in the United Kingdom. 

The Secretary's Advisory Commit­
tee on Genetic Testing (www.nih.gov 
/od /orda/sacgtdocs.htm) of the 
U.S. Department of Health and Hu­
man Services is presently exploring 
these and other medical, scientific, 
ethical, legal, and social issues raised 
by the development and use of ge­
netic tests. The committee has also 
sought public perspectives on these 
issues as i t prepares its recommenda­
tions, which are due in the spring. 

-Denise Casey 

cally modified organisms.) Another 
controversial issue is that genes intro­
duced from one species into another 
may cause some consumers to violate 
religious restrictions against, for ex­
ample, eating pork or beef. 

A careful balance 
Genetic data and tools offer enor­
mous potential benefits to human­
kind but pose significant risks as well. 
As the impact of the new genetics 
grows, we can expect the courts to be 
increasingly confronted with many 
novel, challenging, and sometimes 
disturbing issues. 

Scientific progress continues to 
advance rapidly as society scrambles 
to keep apace. But no one can an­
ticipate some of the ways current 
and ever more powerful future 
DNA technologies will be put to 
use, nor their unintended and po­
tentially controversial or adverse ef­
fects. As we begin to realize the 
benefits of the new genetics, main­
taining a cautious appr oach will 
help minimize the risks. ~1~ 
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ROBERTA POLFUS 

S 
ometi.mes lessons in biology 
come unexpectedly, as when 
a rottweiler appeared over 
my right shoulder while I was 

kneeling to trim some rose bushes 
early this summer. He was large-

JOSEPH D. MCINERNEY is director of 
the Foundation for Genetic Education 
and Counseling. 

more so for being at eye level-and 
he was wearing a collar made of chain 

GENES AND 
BEHAVIOR 

A complex relationship 
by Joseph D. Mcinerney 

Rottweilers have a reputation for being vicious. 
But is such behavior inbred in their genes or 
is the environment more important in shaping actions? 

links large enough to anchor a small 
ship. I turn ed to face him as an 
archive of rottweiler news stories 
came up from long-term memory, 
none of them happy, all of them 
populated by mutilated people and 
by dogs destroyed at the direction of 
the authorities. 

What to do next? How did I appear 
to this animal? Did I look like a 

threat? Did I look like lunch? He cer­
tainly wasn't behaving in a menacing 
manner, but maybe he was waiting 
for the right moment to express his 
breed's well-known, vicious disposi­
tion. One of us had to do something, 
I figured, although reason, the pride 

I am grateful for a helpful review ofthis article by 
Barton Childs, M.D., Johns Hopkim HospitaL 
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Although scientists agree on a connection 

between genes and behavior, the likelihood that we soon 

will use genetic analysis to accurately predict behavior 

or explain a criminal act is not great. 

of Homo sapiens, was little comfort in 
the face of the evolutionary legacy of 
Canis Jamiliaris: powerful jaws and 
teeth adapted to gripping and tear­
ing. I extende d my hand slowly, 
and-he licked it. The dog worked 
his way up to my face with a tongue as 
broad and soggy as a kitchen sponge, 
and, as his owner appeared, I ex­
presse d my relief at seeing such 
friendly behavior from a representa­
tive of so notorious a breed. The 
young man replied, "These dogs get 
a bad rap. People say they're born 
mean. Look at Caesar, here. Ain't no 
dog born mean. You got to teach 
them to be mean." 

In their different ways, Caesar and 
his human friend raised long-stand­
ing questions about the roots of ani­
mal behavior, including behavior in 
our own species. Are behaviors in­
bred, written indelibly in our genes 
as immutable biological imperatives, 
or is the environment more impor­
tant in shaping our thoughts and ac­
tions? Such questions cycle through 
society repeatedly, forming the pub­
lic nexus of the "nature vs. nurture 
controversy," a strange locution to bi­
ologists, who recognize that behav­
iors exist only in the context of envi­
ronmental influence. Nonetheless, 
the debate flares anew every few 
years, reigniting in response to ge­
netic analyses of traits such as intelli­
gence, criminality, or homosexuality, 
characteristics freighted with social, 
political, and legal meaning. 

Sir Francis Galton (1822-1911) was 

1. Galton, INQUIRY INTO HUMAN F.~CULTI' A~ll ITS 
DEVELOPMENT, 2nd edition (London:J.M. Dent & 
Sons, Ltd., 1907). 

the first scientist to study heredity 
and human behavior systematically. 
He focused on behavioral correla­
tions within families and developed a 
few research techniques still in use 
today-twin studies, for example. 
Galton also arrived at some interest­
ing conclusions, including this 1907 
summary of the inheritance of crimi­
nal tendencies: 

The ideal criminal has marked peculiari­
ties of chaJ.-acter: his conscience is almost 
deficient, his instincts are vicious, his 
power of self-control is very weak, and he 
u sually detests continuous labor. The ab­
sence of self-control is due to ungovern­
able temper, to passion, or to mere imbe­
cility, and the conditions that determine 
the particular descriptions of crime are 
the character of the instincts and of the 
temptation. 

The perpetuation of the criminal class 
by heredity is a question difficult to 
grapple with on many accounts .... It is, 
however, easy to show that the criminal 
nature tends to be inherited .... 

The true state of the case appears to be 
that the criminal population receives 
steady accessions from those who, with­
out having strongly marked criminal na­
tures, do nevertheless belong to a type of 
humanity that is exceedingly ill suited to 
play a respectable part in our modern 
civilization, though it is well suited to 
flourish under half-savage conditions, be­
ing naturally both healthy and prolific. 1 

This passage demonstrates Galton's 
conviction about the hereditary basis 
of criminal behavior, by no means es­
tablished even now, but he wrote else­
where in the same volume about the 
" difficulty of distinguishing that part 
of (man's) character which has been 
acquired through education and cir­
cumstance, and that which was in the 
original grain of his constitution." 
The difficulty persists, notwithstand-

ing an explosion of data about hu­
man genes and the development of 
molecular and statistical tools that 
Galton could not have imagined. 

Behavioral genetics 
The term "genetics" did not even 
appear until 1909, only two years be­
fore Galton's death, but with or with­
out a formal name, the study of he­
redity always has been, at its core, the 
study of biological variation. Human 
behavioral genetics, a relatively new 
field, seeks to understand both the 
genetic and environmental contribu­
tions to individual variations in hu­
man behavior. That is not an easy 
task, for the following reasons. 

• It often is difficult to define the be­
havior in question. Intelligence is a 
classic example. Is intelligence the 
ability to solve a certain type of prob­
lem? The ability to make one's way 
successfully in the world? The ability 
to score well on an IQ test? During 
the late summer of 1999, a Princeton 
molecular biologist published the re­
sults of impressive research in which 
he enhanced the ability to learn in 
mice by inserting a gene that codes 
for a protein in brain cells known to 
be associated with memory. Because 
the experimental animals performed 
better than controls on a series of tra­
ditional tests of learning, the press 
dubbed this gene "the smart gene" 
and the " I.Q. gene," as if improved 
memory were the central, or even 
sole, criterion for defining intelli­
gence. In reality, there is no u niversal 
agreement on the definition of intel­
ligence, even among those who study 
it for a living. 

• Having established a definition 
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for research purposes, the investiga­
tor still must measure the behavior 
with acceptable degrees of validity 
and reliability. That is especially 
difficult for basic personality traits, 
such as shyness or assertive ness , 
which are the subject of much cur­
rent research . Sometimes there is an 
interesting conflation of definition 
and measurement, as in the case of 
IQ tests, where the test score itself has 
come to define the trait it measures. 
This is a bit like using batting average 
to define hitting prowess in baseball. 
A high average may indicate ability, 
but it does not define the essence of 
the trait. 

• Behaviors , like all 
complex traits , involve 
multiple genes, a reality th at 
complicates the search for 
genetic contributions. 

• As with much other 
research in genetics, stud­
ies of genes and behavior 
require analysis of families 
and populations for com­
parison of those who have 
the trait in question with 
those who do not. The re­
sult often is a statement of 
"heritability," a slatistical 
construct th at estimates 
the amount of variation in 
a population that is attributable lo 
genetic fac tors. The explanator y 
power of h eritability figures is lim­
ited, however, applying only to the 
population studied and only to the 
environment in place at the time the 
study was conducted . If the popula­
tion or the environment changes, the 
heritability m ost likely will change as 
well. Most important, heritability 
statements provide no basis for pre­
dictions about the expression of the 
trait in question in any given indi­
vidual. 

Research in behavioral genetics 
proceeds from the assumption that 
behavior is rooted in biology, a con­
clusion shared by all biologists and 
obvious even to the nonspecialist af~ 
ter a few moments of reflection (see 
"Indications that behavior has a bio­
logical basis," page 115). Simply ac­
cepting that conclusion, however, is a 
lot easier than elucidating underly-

ing biological mechanisms. Further­
more, even casual observation tells us 
that biology is not the whole story. If 
it were, there would not be discrep­
ant phenomena such as schizo­
phrenics whose identical twins­
n atura lly occurring clones-are 
unaffected by the disease, or Caesar, 
the antithesis of his bad-tempered 
rottweiler cousins. 

Traditional research stra tegies in 
behavioral genetics include studies of 
twins and adoptees, techniques de­
signed to sort biological from envi­
ronmental influences. More recently, 
investigators have added the search 
for pieces of DNA associated with 

Behaviors, like all 
complex traits, involve 

multiple genes, a reality 
that complicates the 

search for genetic 
contributions. 

particular behaviors , an approach 
that has been most productive to date 
in identifying potential locations for 
genes associated with m ajor mental 
illnesses such as schizophre nia and 
bipolar disorder. Yet even here there 
have been no m~jor breakthroughs, 
no clearly identified genes that ge­
ne ticists can tie to disease. The 
search for genes associated with char­
acteristics such as sexual preference 
and basic personality traits has been 
even more frustrating. 

Such are the allure and misunder­
standing of genetics among press and 
public, however, that even prelimi­
nar y findings of genetic influence 
provoke misleading statements about 
"genes for" a particular behavior, as 
if genetic causation had been estab­
lished. In fact, genes can do nothing 
by themselves. All of their actions 
and influence are mediated by pro­
teins-gene products-and until we 
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understand some lhing abou t th e 
proteins involved in the myriad steps 
that produce a given trait, and about 
the individual uniqueness to which 
they contribute, it is difficult to pro­
pose a plausible biological explana­
tion for the trait's expression. The 
uniqueness is compounded by the 
non-linear nature of those myriad 
steps. Indeed, pervasive uniqueness 
suggests that there is no fixed essence 
in human behavior, only variation, a 
concept central to all of bio logy and 
one that Galton's famous cou sin , 
Charles Darwin, used to build his 
revolutionary theory of evolution by 
natural selection. 

To this already complex 
calculus we must add the 
knowledge that biological 
processes that combine to 
produce behaviors or any 
other complex traits can­
not exist apart from th e 
unique experiences of the 
individual, perhap s d at­
ing as far back as experi­
ences in the womb. An 
accounting of those expe­
riences and of their inter­
actions with one's unique 
biological constitution 
would confound our abil­
ity to make sound predic-

tions about the occurrence of a given 
behavior, even if we knew that predis­
posing genes were present. 

Some progress 
Genetics and molecular biology have 
provided some significant insight5 
into behaviors associated with inher­
ited disorders. For example, we know 
!.ha t an extra chromosome 21 is asso­
ciated with the mental retardation 
that accompanies Down's syndrome, 
although the processes that disrupt 
brain function are not yet clear. We 
also know the steps from gene to ef­
fect for a number of single-gene dis­
orders that result in mental retarda­
tion, including, phenylketonuria 
(PKU) , a treatable metabolic disor­
d er for which all n ewborns in the 
United States are tested. 

In general, it is easier to discern 
the relationship be tween biology and 
b ehavior fo r chro mosomal and 



single-gene disorders than for com­
mon, complex behaviors that are of 
considerable interest to specialist 
and nonspecialist alike. So the 
former are at the more informative 
end of a sliding scale of certainty with 
respect to our understanding of hu­
man behavior. At the other end of 
the scale are the hard-to-define per­
sonality traits, while somewhere in 
between are traits such as schizophre­
nia and bipolar disorder-organic 
diseases whose biological roots are 
undeniable yet unknown, and whose 

unpredictable onset teaches us about 
the importance of environmental 
contributions even as it reminds us of 
our ignorance. 

The Human Genome Project 
doubtless will provide researchers 
with the data they need to identify in­
dividual genes or suites of genes that 
contribute to human behaviors. The 
really hard work only begins at that 
point, however, with analysis of the 
ways in which the products of those 
genes influence human growth and 
development, of the environmental 

influences on those processes, and of 
the degree of individuality of both. 
So, the likelihood that we soon will 
use genetic analysis to predict the be­
havior of a given person or to explain 
a behavior already expressed-a 
criminally violent act, for example­
is not great. Those who study genes 
and behavior, however, are confident 
about one thing: The debate about 
nature vs. nurture is empty; the pre­
vailing view is one of how nature and 
nurture contribute to the individual­
ity of behavior. 4)!~ 
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New discoveries in genetics, 
including behavioral genetics, 
will raise a host of legal questions 
requiring careful scrutiny 
by the courts. 

he Human Genome Pro­
ject, officially begun in 
1990 and scheduled for 
completion between 2000 

and 2003, has heralded a period in 
which genetic factors have been 
identified for numerous disorders. In 
addition, researchers in the field of 
behavioral genetics have asserted 
claims for a genetic basis of numer­
ous physical behaviors, including ho­
mosexuality, aggression, impulsivity, 
and nurturing. A growing scientific 
and popular focus on genes and be­
havior has contributed to a resur­
gence of behavioral genetic deter­
minism-the belief that genetics is 
the major factor in determining be­
havior. This could lead to grievous so­
cial consequences. 

Research in behavioral genetics 
has been extremely contentious. 
There are several scientific obstacles 
to correlating genotype (an individ­
ual's genetic endowment) and behav­
ior. One problem is in defining a spe-

This article has been adapted and excerpted 
from Mark A. Rothstein, Behavioral Genetic Deter· 
minism: Its Effect on Culture and Law, in BEHAVIORAL 

G ENETICS: THE WSH OF CuLTURE AND BIOLOCY, 89· 
115. Ronald A. Carson & Mark A. Rothstein, eds. 
Oohns Hopkins University Press 1999) . Re­
printed by permission of the publisher. 

l. Hamer and Copeland, LMNG WITH OUR GENES 
144 (New York: Double day, 1998) . 

cific endpoint that characterizes a 
condition, be it schizophrenia or in­
telligence. Another problem is in 
identifYing and excluding other pos­
sible causes of the condition, thereby 
permitting a determination of the 
significance of a supposed correla­
tion. Much current research on 
genes and behavior also engenders 
very strong feelings because of the 
potential social and political conse­
quences of accepting these supposed 
truths. Thus, more than any other as­
pect of genetics, discoveries in behav­
ioral genetics should not be viewed as 
irrefutable until there has been sub­
stantial scientific corroboration. 

Flawed scientific theories can be re­
futed by more rigorous science . A 
more perplexing social quandary in­
volves the permissible societal re­
sponse to legitimate discoveries in be­
havioral genetics. Undoubtedly, there 
is some correlation between certain 
genes and behavioral traits. The only 
serious scientific dispute concerns 
the overall degree of correlation and 
the applicability of genetic factors in a 
range of specific behavioral traits. 
What, then, are the likely psychologi­
cal, social, political, and legal conse­
quences of such correlations? 

As an example, take the case of 
alcoholism. Several past and ongo-

ing studies have explored whether 
there is a genetic component of al­
coholism.1 Assume such a compo­
nent exists in some cases of alcohol­
i sm. Does that m ean that, as a 
society, we will be more or less toler­
ant of alcoholics, more or less in­
clined to mandate genetic testing 
to detect a particular version of a 
gene or genes (called "alleles"), or 
more or less likely to embrace a dis­
ease model for this behavior? 

On the one hand, it could be ar­
gued that the genetic component de­
creases the moral taint attached to 
individuals with alcoholism. On the 
other hand, the genetic, heritable 
nature of the disorder may increase 
the stigma, it may increase the pres­
sure for genetic screening for the 
particular allele, it may contribute to 
individuals feeling a sense of resigna­
tion and a reluctance to enter treat­
ment, and it may lead to disdain for 
individuals who, despite knowledge 
of their genotype, continue to drink. 

Similar issues are raised with re­
gard to a possible genetic link to ho­
mosexuality. If we find a "gay gene," 
will it mean greater or lesser toler­
ance? My suspicion is that it will not 
change the way most people view ho­
mosexuals. For individuals who are 
tolerant of h omosexuals, it will reaf­
firm that the behavior is physiologi­
cally based and does not represent 
moral depravity. For those less toler­
ant of homosexuality, it will confirm 
their view that such individuals are 

MARK A. ROTHSTEIN is Cullen Distin­
guished Professor of Law and director of 
the Health Law & Policy Institute at the 
University of Houston Law Center. 

" abnorm al. " It also could lead to 
proposals that those affected by the 
"disorder" sh ould undergo treat­
ment to be "cured" and that mea-
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sures should be taken to prevent the 
birth of other individuals so afflicted. 

Genetic determinism 
and the law 
One consequence of new genetic re­
search may be a resurgence of behav­
ioral genetic determinism. If so, this 
phenomenon would have major im­
plications for the legal system. I have 
written elsewhere at length about the 
effects of genetics on many areas of 
law, including employment, insu r­
ance, commercial transactions, civil 
litigation , and privacy.2 Rather than 
discussing specific areas of the law in 
which behavioral gene tics may be im­
portant, I will discuss five gene ral 
princip les of law tha t help to frame 
the issues of behavioral genetics and 
the law. 

1. The law has established a unitary 
standard for determining an individ­
ual's legal duty. In both the civil and 
criminal law, the lawfulness of an 
individual 's conduct is determined 
by reference to the standard of be­
havior of a reasonabl e person. The 
hypothetical reasonable person is not 
the average person or the average ju­
ror, but the personifica tion of a com­
munity ideal of reasonable behavior. 
This is an objective and largely uni­
tary standard. 

The reasonable person standard, 
origina lly expressed as the " reason­
able man " standard, was first applied 
to negligence law in England in the 
middle of the nineteenth century. 3 

The concept was soon adopted in the 
United States.4 By the beginning of 
the twentieth centur y the gender­
neutral "reasonable person" came 
into use and is now used in every 
state . The reasonable person stan­
dard is often expressed as the reason­
ably prudent person, or some similar 
terminology, all of which have the 
identical meaning. Thus, both plain­
tiffs and defendants in civil n egli­
gence cases have the reasonableness 
of their conduct evaluated in terms 
of whe ther it conforms to the stan­
dard of a reasonably prudent person 
under similar circumstances. 

Although the law does not consider 
minor, individual variations in the 
charac ter and abilities of the indi-

vidual in establishing the standard for 
evaluating conduct, there are some 
exceptions. Children are held to the 
standard of a reasonable child of the 
same age. An individual's special tal­
ents or training also are considered. 

For example, in a me dical mal­
practice case, th e " standard o f 
care" is th at of a reasonably pru­
dent physician in good standing in 
the profession, or if the individual 
is a specialist, the reasonably pru­
dent phys ic ian in a certain spe­
cialty. If the individual h as a physi­
cal impairment, the standard is the 
reasonably prudent p erson wi th the 
same impairment, such as the rea­
sonably prudent person with blind­
ness. No te, however, th at the rea­
sonable person standard generally 
has not been adjuste d for mental 
impairments or behavioral short­
comings. These matters historically 
were assumed to be impossible to 
assess accurately. Moreover, excus­
ing the conduct of people becau se 
of their asserted individual inability 
to conform to the reasonable per­
son standard was seen as an invita­
tion to fraud. 

The criminal law also recognizes a 
version of the reasonable p erson stan­
dard. Criminal negligence is defined 
by reference to a reasonable person. 
In cases wh ere a murder has been 
committed in a moment of passion, a 
reasonable person standard is used to 
determine whether the circum­
stances would cause such a reaction. 
If so, then the charge of murder is re­
duced to voluntary manslaughter. 

The main rationales for the rea­
sonable person standard are: 

• the required conduct of the indi­
vidual and the outcomes of cases are 
more predic table, 

• having a unitary, objective stan­
dard allows individuals to have rea­
sonable expectations of the behavior 
of others, 

• it is easy for juries to apply, 
• it can adapt and change over 

time, 
• it does not n eed detail ed 

codification. 
Inherent in the application of the 

reasonable person standard is that it 
is impossible to determine the pre-

118 j udicature Volume 83, Number 3 November-December 1999 

cise cognitive, p hysical, or beh avioral 
abi lities of the individuals in any 
given legal proceeding. N o tv,·i th­
standing this established legal prin­
ciple, suppose precise evaluation of 
in d ividual ch arac teristics were pos­
sible-or even were b elieved to be 
possible. Suppose an expert ;vitness 
o n behavioral gene tics wer e pre­
pared to testify about the innate ca­
pability of a specific individual in a 
civil or crimin al proceedin g. Would 
this matter? Should it? 

Philosopher Dan Brock frames the 
issue in the following way. " If a 
p erson's gene tic structure is a princi­
pal cause of behavior and that ge­
n etic structu re is completely beyond 
the individual's control, can an indi­
vidual justifiably be held responsible 
for the resul tant behavior?"" It is not 
clear whether or how behavioral ge­
n etic discoveries and claims will af­
fect the law's fundamenta l assump­
tions aboul individuals as responsible 
agent'>. If the unitary stand ard were 
replaced with a more subjective stan­
dard, it would cause a significant 
ch a nge in the law 's view of the 
bounds of individual conduct. 

2. The adversary system requires 
lawyers to present all possible argu­
ments on behalf of their clients, es­
pecially in criminal cases. The ad­
ver sar y sys tem of a djudicating 
lawsuits was transported to th e 
American colonies from England. It 
can be traced to two Ren aissance 
ideas: the attempt to use reason to 
u nders tand the world; an d th e con­
cern for human dignity, ·whereby in­
d ividuals on trial sh o uld have a 

2. See Rothste in, Genetic Sec.-eLs: A Policy Frame­
work, in Rothstein, ed., Gl!:stnc SECRETs: PRor~;c-t~ 
!t<C PRIVACY ANU CONFIDENTIALITY T:-.1 TilE. GENETIC 

ERA (New H aven: Yale Univer sity Press, 1997) ; 
RotllSLein, Pmventing the Di.<eovery of P laintiff Ge­
netic PTojib by Dfjtmdan l> Seehing to Limit Dwmage.s 
in Per.mnal lnjury J.itigation, 7lll'n. LJ. 71 (1996) ; 
The Use nf c>enetic Information .fin Nonmedical Pur­
poses, 9 J.L. & HEt\L1H 109 (1995); Rothstein, Ge­
netic.s, Insurance, and the Ethics of Genetic Counsel­
ing, in Frie dma n, c d ., MOT F.Ct:LAR Gt:Nt:f!C 

ll'lt:l>lCTNE , vol. 2. (San Diego: Ac:ademic Pre ss, 
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Li ttle , Brown an d Co., 1881) 

5. Brock, The H uman t>~nwme Project and Humt.m 
Identity, 29 Hou . L. lO,:v. 7, 16 (1992) . 



wide range of defenses available in 
attempting to avoid conviction. 

The adversary system uses a parti­
san presentation of the evidence, a 
largely passive judge, a neutral jury, 
and a structured trial format. The 
lawyer's role in both criminal and 
civil cases is n ot to determine the 
truth ; the truth will be decided by the 
impar tial trier of fact-either the 
judge or jury. The lawyer's role is to 
be the zealous advocate of the posi­
tion of his or her client. Overreach­
ing, implausible, or untruthful asser­
tions by either side are exposed 
through the cross-examination ofwit­
nesses and the presentation of con­
trary evidence. Theoreti-
cally, this system not only 

mothers wer e accused of murd er­
ing their infants. In m ost of the 
cases, the women were found not 
guilty by reason of insanity or re­
ceived ligh t sen tences, although it 
is not clear what weight, if any, was 
given the defense. Premenstrual 
syndrome and post traumatic stress 
syndrome also h ave been asserted 
as defenses. 

For many individuals, the zealous 
advocacy standard for presenting 
novel defenses was stretched to the 
breaking point by the "Twinkie de­
fense" in the murder trial of Dan 
White, a former San Francisco super­
visor charged with murdering Mayor 

product, or medical device resulted 
in a particular harm to the plaintiff. 

Because of the adversary system, it 
is virtually certain that parties in both 
criminal and civil cases will assert be­
havioral genetic arguments well be­
fore there is general support for such 
views in the scientific community. 
These arguments are particularly ap­
pealing in criminal cases because they 
can be used to prove that the defen­
dant was compelled to commit the act 
by uncontrollable genetic factors. 

3. Judges and juries have little, if 
any, expertise in evaluating scientific 
claims. If the adversary system en­
courages- indeed demands-that 

lawyers zealously advocate 
unproven scientific theo­

uncovers the truth, but it 
results in popular support 
for the judicial system be­
cause parties have a 
chance to present all of 
their argumen ts. 

Trial lawyers are n ot 
mere ly permitted to be 
zealous advocates, they 
are required to be so by le-

Behavioral genetic arguments 
are particularly appealing in 

criminal cases because they can 
be used to prove that the 
defendant was compelled 

ries on behalf of their cli­
ents, the next important 
question is how will 
judges and juries view this 
evidence? By all indica­
tions, both judges and j u-
ries are ill-prepared to 
evaluate the validity of 
novel scientific assertions, 
and juries are likely to 

gal ethics. The Model 
Rules of Professional Con­
duct provide that a lawyer 
" has a duty to use legal 
procedure for the fullest 

give too much credence 
to such arguments. 

to commit the act by 
uncontrollable genetic factors. 

The initial problem 
faced by a lawyer in trying 
to introduce scientific evi­

dence is persuading the court that 
the proffered evidence is admissible. 
In an influen tial1923 decision, Frye v. 
United States, the Court held that 
scien tific evidence is admissible if it is 
generally accepted as valid by the sci­
entific community. 

benefits of the client's cause."6 The 
lawyer is duty bound to make any law­
ful argument in support of the 
client's position "without regard to 
[the lawyer's] professional opinion as 
to the likelihood that the construc­
tion will ultimately prevail," so long 
as the argument is not frivolous. In 
criminal cases, even frivolous argu­
ments may be asserted, the only limi­
tation being that a lawyer may not of­
fer perjured testimony. During the 
post-conviction, sentencing phase of 
a criminal case, defendants are given 
even wider leeway in presenting miti­
gating evidence. 

Innovative scientific assertions 
com e within the "ze alous a dvo­
cacy" principle in criminal cases. 
One example involves the use of 
the post-partum psychosis defense 
in at least 12 U.S. cases in which 

6. Model Rules of Professional Conduct, Rule 
3.1, Comment l. 

George Moscone and supervisor 
Harvey Milk in 1978. At trial, forensic 
psychiatrist Dr. Martin Blinder, then 
an assistant clinical professor at the 
University of San Francisco Medical 
School, testified that the junk food 
eaten by White could have affected 
his decision to shoot the victims. M ­
ter White was convicted merely of vol­
untary manslaughter, the California 
Legislature amended the penal code 
to limit defense attorneys' right to of­
fer such evidence. 

In civil cases, such as personal in­
jury litigation, plaintiffs often have a 
difficult time proving causation­
that their injury was caused by the 
unlawful act of the defendant. Using 
what detractors have termed "junk 
science" or "liability science," scien­
tific experts have pushed the fron­
tiers of scientific thinking in asserting 
that, for example, a particular envi­
ronmental exposure, pharmaceutical 

The so-called Frye-test lasted for 70 
years, until the Supreme Court's 1993 
decision in Daubert v. Merrell Dow Phar­
maceuticals, Inc. The Court held that 
Frye did not survive the enactment of 
the Federal Rules of Evidence in 
1975. Under the Federal Rules, 
judges cannot defer to the scientific 
community's acceptance of the evi­
dence in question. Instead, judges are 
required to make an independent de­
termination of the reliability and pro­
bative value of the evidence. 

J udges must determine "whether 
the reasoning or methodology under­
lying the testimony is scientifically 
valid. " This is composed of four fac-
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tors: (1) whether the theory or tech­
niques can be or have been tested; (2) 
the extent to which there has been 
peer review and publication of the 
theory or techniques; (3) the known 
or potential error rate and the exist­
ence and maintenance of standards 
controlling the technique's opera­
tion; and ( 4) the general acceptance 
of the methodology or technique in 
the scientific community. 

Although there is some disagree­
ment among judges and scholars, 
most believe that Daubert, at least in 
theory, made it easier to get scientific 
evidence admitted into court. There 
is no dispute, however, that Daubert 
made things more difficult for trial 
court judges. According to Judge 
Jack Weinstein of the United States 
District Court for the Eastern District 
ofNewYork: 

Many fe deral judges believe Daubert 
made their lives more difficult. They are 
going to have to give a more reasoned 
statement about why they are letting in 
evidence. They can't do it on a rubber­
stamp basis the way some of them did it 
in the past.. .. After all, we're not scien­
tists. We're in strange territory and we 
want to do the best we can.' 

Although Daubert is not binding on 
state courts, many state courts have 
adopted the approach of requiring a 
more active role for trial court judges 
in deciding admissibility. At the least, 
the new responsibilities have caused 
state court judges to diversify their 
reading materials to include scien­
tific works. Yet, according to one state 
court judge, both trial and appellate 
judges "tend to have no p articular 
training in statistical analysis as it re­
lates to scientific research, unless 
they worked through doctoral pro­
grams in science before making the 
career switch to law. " 8 In fact, "they 
tend to be scien tifically ignorant, 
which means they are not ac­
quainted, let alone conversant, with 
scientific practice or language."9 To 
increase the scientific acumen of 
judges, state and federal court ad­
ministrators have begun programs of 
scientific education as well as publi­
cation of manuals on scientific evi­
dence. It is not dear how successful 
these efforts have been . 

BEING GAY 
IS ·NoT 

A CHOICE 
If we find a "gay gene" will it mean greater or lesser tolerance for 
homosexuals? 

If effort<; are under way to educate 
judges about scientific methodology, 
no such efforts are being contem­
plated with respect to jurors. Indeed, 
the Anglo-American tradition of a lay 
jury is based on the premise that ju­
rors should be average members of 
the community and they should not 
have special expertise . .Jurors with ex­
pertise in the matters at issue are gen­
erally dismissed during jury selec­
tion, because lawyers are concerned 
that the other jurors will defer to the 
single knowledgeable juror, thereby 
negating the whole purpose of a jury. 

Jurors' lack of scientific expertise 
has resulted in a demonstrated in­
ability to comprehend scientific evi­
dence. Nevertheless, several studies 
have documented that jurors tend 
to put great credence in expert tes­
timony, even though they do not 
understand it. 10 A key factor is the 
persuasiveness of the expert pre­
sen ting the testimony. 

Putting together the fac tors dis­
cussed above produces the following 
results. The adversary system de­
mands that lawyers introduce scien­
tific evidence that may not have been 
rigorously tested, judges without sci­
entific expertise must decide 
whether the methodology and theo­
ries have a valid scientific basis, novel 
scientific evidence is increasingly be­
ing found admissible, and juries of-

ten give great credence to the evi­
dence even though they usually do 
not understand it, so long as the ex­
pert appears knowledgeable. There 
is no reason to believe that behav­
ioral genetic information would not 
fit this pattern as well. 

(Editor's note: Efforts to assist 
judges and juries with scientifically­
complex material are discussed in 
several articles in this issue-"Keep­
ing the gate: the evolving role of the 
judiciary in admitting scientific evi­
dence" by Joseph T. Walsh; "Com­
plex scientific evidence and the jury" 
by Robert Myers, et. a!.; and "Educat­
ing judges for adjudication of new 
life technologies" by Franklin Zweig 
and Diane E. Cowdrey.) 

4. The law encourages risk-averse 
behavior. If lawyers are required by 
legal ethics and encouraged by finan­
cial incentives to assert all possible 
claims for their clients, unproven 
scientific evidence increasingly is ad­
mitted into evidence, and judges and 
juries generally lack the expertise to 

7. Sherman, 'Junk Scimce" Rule Used Broadly; 
judges Learning Daubert, NAT'LI.J., Oct. 4, 1993, at 
3. 

8. Gless, Some Post-Daubert Trial Tribu.latiom of a 
Simple Country .Judge: Behavioral Science Evidence in 
T1-ial Cou~ls, 13 Bt:HA~lORAL Sci. & L. 261. 263 
(19!)5). 

9, ld. 
10. Broyles, Taking the Conrtroom into the Clasf· 

mmn: A Pmpnsal jM Educating the Lay .furM in Com­
pie.~ Cases, 64 Gw. W.•s!L L. RF.V. 714, 721-722 
(1996). 
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evaluate the evidence critically, what 
are the effects? Obviously, one effect 
in personal injury litigation could be 
to establish the liability of a particu­
lar defenda nt. Anothe r potential 
consequence is to create a general­
ized state of risk aversion among 
other possible defendants. 

The concept of "defen sive medi­
cine" has been widely discussed. It is 
difficult to quantifY the extent or the 
effects of medical practices designed 
primarily to avoid malpractice litiga.­
tion. Yet, this is merely one manifesta­
tion of risk averse behavior caused by 
concern for tort liability. Other ex­
amples include comp anies ceasing 
the manufacture of football helmets 
and the re moval of diving boards 
from public swimmin g pools. It took 
an act of Congress, the National 
Childhood Vaccine Injury Act, to en­
sure that there would be e n ough 
pharmaceutical companies willing to 
p roduce vaccines. 

In some instances of deleterious 
environmental h ealth effects, such as 
those resulting from asbestos and to­
bacco, the evidence of both industry 
culpability and causation are over­
whelming and irrefutable. In other 
instances, h owever, such as the h arms 
allegedly resulting from bendectin 
and breast implants, th e evidence is 
less clear. Regardless of the scientific 
community's position on the evi­
dence, the fear ofliabili ty often moti­
vates the actions of individuals, insti­
tutions, and companies. 

Behavioral genetic information 
could lead to a wide range of risk­
averse actions. To illustrate, in a 1994 
case a security guard at a Bon Jovi 
rock concert attempted to rape a 16-
year-old patron under the stands. 
The girl then sued the security com­
pany that employed the guard for 
n egligent hiring. She alleged that 
had the company done a background 
check, it would h ave discovered that 
the man had four prior convictions, 
including one for second degree rob­
bery. In reversing the trial court's 
granting of summary judgment for 
th e company, the appellate court ob­
served that upon discovery of a prior 
robbery conviction , a prospective 
employer would be on notice that the 

prospective employee had a propen­
sity for violent behavior. (Carlsen v. 
Wackenhut Corp., 1994.) 

Would employers in the fu ture 
have a duty to review medical records 
or conduct their own medical testing 
to determine whether applicants had 
genetic indicators of an increased 
risk for violent behavior? Would it 
violate the Americans with Disabili­
ties Act or other laws to do so? If be­
havioral gen etic tests were on the 
market and their use by employers 
was not unlawful, it is possible that a 
jury might impose liability for failure 
to use them, especially in light of the 
great harms that often befall the 
plaintiffs in such cases. If there were 
a single case finding liabili ty, it is easy 
to imagine o ther employers being 
pressured by insurers and the public 
to require tests of school teachers, 
day care workers, police officers, 
home health care workers, and nu­
merous other employees. 

It is also possible that behavioral 
genetic information could be re­
quired in o ther contexts besides em­
ployment. For example, suppose a 
young camper at summer camp W1-

expectedly and deliberately hit an­
other camper in the head with a base­
ball bat, causing serio us injury. 
Because statutory liability of parents 
for the intentional torts of their chil­
dren is quite limited, and because the 
child is unlikely to have adequate as­
sets to satisfy a judgment, a negli­
gence action migh t be brought 
against the camp. Assuming the chil­
dren were adequately supervised, the 
injured child's lawyer might assert 
that had the camp required behav­
ioral gene tic testing of all campers it 
would have learned that the aggres­
sor child was predisposed to violent 
behavior. It then could have refused 
to admit the child, thereby prevent­
ing the injury. If the injured child is 
able to obtain a judgment, or even a 
settlement, then the risk-averse be­
h avior for every other su mmer camp, 
boarding school, college dormitory, 
and oth er entities might b e to re­
quire a review of behavioral genetic 
test results. Pressure to do so also 
could come from parents. 

These are just two examples of pos-
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sible liability avoidance measures 
that could be used for violent or ag­
gressive behavior. A similar response 
is also possible for asserted behav­
ioral genetic associations involving 
substance abuse, impulsivity, homo­
sexuality, or other " predispositions." 

5. The law has not done a good job 
of protecting medical privacy. The 
recognition of a legal right to p rivacy 
is largely a twentieth-century devel­
opment. In Am erican law, the devel­
opment has proceeded along three 
separate lines: constitutional privacy, 
common law privacy, and statutory 
privacy. In none of these areas, h ow­
ever, has the privacy and confidenti­
ality of medical information been af­
forded adequate protection. 

The federal constitutional right to 
priv<lCY is based on the Fourth, Fifth, 
and Fourteenth Amendments. This 
right to privacy and rela ted interests, 
such as liberty and autonomy, have 
been used to prohibit the govern­
ment from interfering with personal 
medical decisions, such as providing 
and withholding medical treatment, 
procreation, con traception , a nd 
abortion. Federal con stitutional 
r ights protect against governm ental 
and not private interference, but a 
few state constitutions also contain 
privacy provisions applicable to both 
the public and private sectors. 

Even where federal constitutional 
law applies to protect privacy, the 
right to privacy is not absolute and of­
ten is considered to be outweighed 
by other governmental interests. For 
example, New York enacted a statute 
requiring that in filling all prescrip­
tions for Schedule II drugs an official 
form must be completed, including 
the n ame of the prescribing physi­
cian, dispensing phar macy, drug and 
dosage, and the patient's nam e, ad­
dress, and age. The form is then filed 
with the state health department, 
where the information is entered in a 
computer and stored for five years. In 
a unanimous decisio n , the Supreme 
Court held that the statutory scheme 
was a legitimate effort to deal wi th 
the serious problem of drug abuse 
(Whalen v. Roe, 1977). Interestingly, 
the Court relied on the generally di­
minished privacy rights of patients to 



support the view that the governmen­
tal intrusion was minimal. 

Disclosures of private medical informa­
tion to doctors, to hospital personnel, to 
insurance companies, and to public 
health agencies are often an essential 
part of modern medical practice even 
when the disclosure may reflect unfavor­
ably on the character of the patient. Re­
quiring such disclosures to representa­
tives of the State having responsibility for 
the health of the community, does not 
automatically amount to an impermis­
sible invasion of privacy. 

The second privacy law doctrine, 
common law invasion of privacy, may 
be applied to a variety of factual situa­
tions. Indeed, the legal doctrine has 
evolved into four related 
torts: public disclosure of 
priva te facts, intrusion 

ject to liability to the other for inva­
sion of his privacy if the intrusion 
would be highly offensive to a reason­
able p erson." 11 Individuals who are 
in a weaker economic position (e.g. 
employees, insurance applicants) of­
ten are compelled to disclose or re­
lease medical information. They are 
often placed in a no-win situation, 
which is not aided by the common 
law doctrine. If they refuse to supply 
information, even if they are dis­
charged as a result, the courts hold 
that their privacy has not been in­
vaded. On the other hand, if they 
supply the information, then they 
have consented to release of the in-

netic securi ty legislation. The laws 
only prohibit the unauthorized col­
lection, retention, or disclosure of ge­
netic information. T hey have no ef­
fect on the myriad instances in which 
individuals can be required to release 
genetic and other medical informa­
tion as a condition of employment, 
insurance, education , commercial 
transactions, and other matters. 

There is no reason to expect that 
behavioral genetic information will 
be afforded greater privacy protec­
tion than other forms of medical or 
genetic information. Some constitu­
tional, statutory, or commo n law 
theories may be applied to limit some 

overly intrusive inquiries 
or unnecessarily extensive 
disclosures. In general, 

upon seclusion, false light, 
and appropriation of 
name or likeness. The first 
two are especially relevant 
to m edical privacy. 

To establish a claim for 
invasion of privacy based 
on public disclosure of 
private facts, the plaintiff 
must show dissemination 
or "publication" of pri-

There is no reason to expect that 
behavioral genetic information 
will be afforded greater privacy 
protection than other forms of 
medical or genetic information. 

however, a wide range of 
substantive limitations in 
eac h specific area will 
need to be enacted to 
safeguard the privacy of 
this information. 

How will the law 
respond? 
The law does not operate 
independently of culture, 
it follows culture. In the 
1920s, when eugenics 

vate matters (e.g. medical 
information) in which the 
public has no legitimate concern so 
as to bring shame or humiliation to a 
person of ordinary sensibilities. 
Some parties, such as employer s, 
have been granted a qualified privi­
lege to disclose certain facts deemed 
essential to their business interests. 
For example, where work was dis­
rupted at a nuclear power plant be­
cause of rumors that the reason for 
an employee's illness at work was ra­
dia tion exposure, a Mississippi court 
held that the employer had a privi­
lege to tell employees that the plain­
tiff was ill due to the effects of a hys­
terectomy (Young v. jackson, 1990). 

The other important basis of inva­
sion of medical privacy is intrusion 
upon seclusion. " One who intrudes, 
physically or otherwise, upon the 
solitude or seclusion of another or 
his private affairs or concerns, is sub-

11. Restatement (Second) of Torts §652B 
(1977). 

formation and there is no right to le­
gal redress. 

The third main legal me thod of 
protecting privacy is statutory. A vari­
ety of state and federal statutes at­
tempt to deal with one or more as­
pects of medical privacy. None of 
these laws provides adequate protec­
tion, however. For example, in 1995 
Oregon enacted the nation's first 
state law designed to protect the pri­
vacy of genetic information. Subject 
to various exceptions, the law pro­
vides, among other things, that no 
person may obtain genetic informa­
tion from an individual without in­
formed consent, no person may re­
tain genetic information without 
obtaining specific authorization, and 
no person may disclose genetic infor­
mation without specific authoriza­
tion. A similar "procedural" law has 
been enacted in California. 

What has been labeled "genetic 
privacy" legislation is, in reality, ge-

dominated American scientific think­
ing, it also dominated American cul­
ture and American law. How will the 
law respond to new discoveries in ge­
netics, including behavioral genet­
ics? To what level oflegal scrutiny will 
claims of behavioral gep.etics be sub­
jected? How will proven associations 
of genetics and behavior affect a 
range of legal doctrines related to 
privacy, autonomy, nondiscrimina­
tion, and societal opportunities? 
How will unproven or outright b ogus 
assertions be received by the courts? 

Legislative and judicial responses 
to new genetic discoveries will have a 
major effect on whether we are about 
to enter an unprecedented period of 
behavioral genetic determinism and, 
with it, social disruption, or the 
promised enlightened era of genetic 
marvels. While history does not pre­
ordain the future, it certainly re­
minds us of the stakes involved. ;t1~ 
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The Human Genome Project and the courts 

GEI\J Tl RAPY AND B YOND 
The courts will be called upon 
to settle an array of disputes 
involving genetic medicine among patients, 
health care professionals, insurers, 
and the government. 
by Maxweh J. Mehlman 

he impact of the Human 
Genome Project will be 
much broader than just 
making it possib le to test 

people or to screen populations for 
gene tic disorders. Gene thera­
pies-both in the form of drugs 
manufactured with genetic techno!-

MAXWELL J. MEHLMAN is Arthur E. 
Petersilge Professor of Law and director, 
The Law-Medicine Center, Case Western 
Reserve University School of Law, and 
Professor of Biomedical Ethics, Case 
Western Reserve University School of 
Medicine. 

ogy and gene transfer involving the 
actual manipulation of cellular 
DNA-will usher in a new era of ge­
netic medicine. 

Gene therapy already is a reality. 
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Hundreds of clinical trials are un­
d erway to test the safety and 
efficacy of gene therapy to treat dis­
orders such as cystic fibrosis and 
Parkinson's disease.1 

So far, these new technologies are 
limited to producing so-called "so­
matic" effects in patients-that is, 
effects that do not alter reproduc-

This article was written under a grant from the 
Ethical, Legal, and Social Imp lications Re,ear<:h 
Program, Human Genome Research Institute, 
National Insti tutes of Health (No. 1 R01 
HG01446-01Al) . Thf" auth or thanks Senia 
Pickering for her exceptional research help. 

1. See Md.achlan , .H o, David~on-Smith, 
Samways, Davidson, Stevenson, Carothers, Alton, 
MiddleLon, Smith, Kallmeyer, Michaelis, Seeber, 
Nattioks, Greening, Jones, Dorin. and Porteou, 
Laboratory and dinical studies in supp(!TI of cystic fi· 
brosis gene therapy u.<ing pCMl'-CFTR-DOT/11', 3 
GEN~ THF.R. 1113-1123 (19!!6); Colledge, Cystic ft· 
hmsis Gem Therapy, 4 Cr R. OJ•!N. GF.NET. D~v. 466-
471 (1994); McElvaney, l< gene therapy in cysticfi· 
brosis a re"listic expectatim ?, 2 CuRR. OrJX. PuL'J. 
Mw. 466-471 (1996) . 



tive cells and therefore that would 
not be passed on to the patient's 
offspring. But studies have been 
proposed in which genetic manipu­
lations would change the DNA in­
side eggs or sperm. 2 These so-called 

2. Cooke, Pushing the Human Limit: Gene 
Therapy That Could Affect Future Generations Too, 
NEWSDAY, August 30, 1990, at A6. 

3. See Recombinant DNA Advisory Committee, 
Discussion Regarding the Use of Normal Sub­
jects in Human Gene Transfer Clinical Trials, 
March &-7, 1997, pg. 2 (in author's possession) 
(discussing protocol to characterize local, sys­
temic and distant compartment immunity in nor­
mal individuals after intradermal administration 
of a replication deficient Ad5-based vector carry­
ing gene coding for the E. coli enzyme, cytosine 
adenase). 

"germ line gene therapies" intro­
duce the possibility of eliminating 
genetically-related diseases in suc­
ceeding generations. 

The future holds the prospect of 
even more daring genetic manipula­
tions. The Human Genome Project 
will provide scientists with the data 
and tools to identify and understand 
the basis of genetic diseases and dis­
orders, as well as other genetically­
related traits. This creates the pos­
sibility of genetic inter ventions to 
enhan ce non-disease trai ts, for ex­
ample, to increase strength, stamina, 
and perhaps even intelligence. Nor 

are th ese enhancement technologies 
just in the realm of science fiction. 
Scientists have begun to use gene 
transfer technologies to enhance the 
immune systems of advanced cancer 
and HIV-infected patients, and they 
are experimentally transferring "for­
eign" genes (i.e., not one's own) into 
healthy subjects in search of new 
mechanisms to deliver gene thera­
p ies to patients.3 

These new technologies will create 
a host of difficult , often unprec­
eden ted , ethical and legal controver­
sies, many of which will find their way 
to the courts for resolution. 
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Access issues 
New gene therapies will prevent, 
cure, or more effectively treat many 
diseases that previously were un­
avoidable, incurable, or untreatable, 
or that responded to treatment only 
incompletely or was accompanied by 
numerous side effects. Gene therapy 
therefore will be in great demand. If 
it provides a cheaper alternative to 
existing medical interventions, it will 
be embraced by patients and readily 
offered by managed care plans and 
oth er third-party payers, such as 
Medicare and Medicaid. But in many 
cases, a gene therapy will increase 
rather t han decrease health care 
costs. For example, it might be a 
more effective but also more expen­
sive treatment than before. Or, it 
migh t target a disease for which there 
were no previous medical options, 
and thus no treatment cost. In these 
cases, third-party payers will resist 
paying for these new technologies, 
and this will lead to disputes that 
come before the courts. 

In the case of private health in­
surance plans, the conflict will be 
over the scope of coverage. This is 
an issue with which courts are famil­
iar, although not one that they nec­
essarily have resolved consistently 
or with ease. It requires j udges and 
juries to examine the language of 
the policy to see if the treatment in 
question-in this case, gene 
therapy-is exp licitly excluded 
from coverage . ~os t likely, the 
treatment is not mentioned spe­
cifically in the policy (because of 
plan admi nistrators' worries over 
the appli cation of the expressio 
unius est exclusio alterius doctrine, 
which holds that when a list in­
cludes specific items, items not in­
cluded are presumed to be ex­
cluded), and the insurer contends 
that the therapy is excluded under 
general policy language because it 
is not " m edically n ecessary" or be­
cause it is "experimental." 

The courts h ave wrestled with the 
meaning of these terms in cases in­
volving other new medical interven­
tions, such as bone marrow trans­
plants for breast cancer. 4 The 
outcomes in these cases are mixed, in 

part because they depend on the lan­
guage of specific health insurance 
policies in question , but also because 
some judges and juries are more sym­
pathetic to patients and their fami­
lies, while others are more con­
cerned wi th the insurers' need to 

control their costs. Nor can the 
courts simply rely on whether or not 
the gene therapy has been approved 
by the Food and Drug Administra­
tion; although most gene therapies 
will require FDA approval before 
they may be marketed in interstate 
commerce, ph ysicians lawfully may 
recommend to patients an approved 
therapy for a purpose for which it has 
not been approved.5 

Increasingly aggressive efforts by 
managed care organizations to lower 
costs have given rise to one particular 
type of coverage decision that ad­
versely affects an enrollee's chances 
of obtaining access to gene therapies: 
prospective utilization review. Under 
prospective utilization review, a 
health care provider must obtain the 
plan's agreement to cover a service 
before it is given tp the patient; other­
wise, the plan will n ot pay for the ser­
vice even if in fact it would be cov­
ered under the plan. The process of 
challenging a plan's refusal to cove r a 
service cart be time-consuming, an d 
all the while the patient is being de­
nied access to the treatment. (In con­
tras~, under the older, less aggressive 
form of management known as retro­
spective utilization review, the provider 
furnishes the service first and then 
submits a claim for reimbursement. 
If the plan determines that the ser-

4. Nichols v. Trusrmark Insurance Company. 1 
F.Supp 2d 689 (Ohio, 1997) (treatment was not 
experimental or research even though it pur­
ported to be par t of a protocol); Taylor and 
Coumy of Mar~uette v. Blue Cross/Blue Shield 
of Michigan, 511 N.W. 2d 864 (Mich. App, 1994) 
(th e terms experimental an d r esearch were 
found to be ambiguou~ an d treannent was not 
experimental even though research "~>'liS an un­
derlying purpose); Beduold v. Physicians Health 
Plan of Northern l ndiana, Inc., 19 F.3d 311 (7th 
cir. 1994) (AM.BT is not considered reasonable 
and necessary); Grethe v. Trustmark Insurance 
Companv, 881 F.Supp 1160 (Ill, 1995) (denied 
treatment because it did not meet the definit ion 
of medical necess ity because procedure was 
specifocally part of a research protocol) . 

5 . .\1ehlman , Ilnw Will we Regulate Genetics, 
W.'IKE FoRr..~T L. RFV. (forthcoming) 

6. See H ealth Care Financing Agency, US De­
partment of Health and H uman Services, Crite­
ria and Procedures for Makin g Medical Service 
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vice is not covered, the patient may 
be forced to pay the provider, but at 
least the patient has received the ben­
efit of the treatment.) 

Coverage disputes also arise under 
government en titlement programs 
such as Medicare and Medicaid. 
Medicare Jaw, for example, excludes 
coverage of services that are "not 
medically necessary or appropriate." 
New gene therapies would not be 
considered medically necessary if 
they were still being investigated for 
safety and efficacy.6 

Both private health insurance 
plans and public programs are es­
tablishing administra tive grievance 
procedures for resolving coverage 
controversies. An increasing num­
ber of private plans are requiring 
e nroll ees to arbi tra te these dis­
putes, a practice that has provoked 
varying j udicial responses. i As state 
legislatures move to regula te man­
aged care plans, they are enacting 
laws th at mandate the adoption of 
grievance procedures for coverage 
disputes, often requiring that the 
dispu tes be resolved by external 
bodies. 8 The federal government 
has establish ed administrative pro­
cedures for grievances involving 
Medicare and Medicaid HMO's. 9 

The Patients Bill of Rights, al­
though currently stalled in Con­
gress, would create an elaborate ad­
ministrative appeals procedure. 
Often, these administrative mea­
sures by their terms preclude judi­
cial review. 10 Over time, courts 
therefore may find themselves less 
involved in disputes over coverage. 

Coverage Decisions tl1al Relate Lo Health Care 
Technologies, 54 Fed. Reg. 4302 (1989) (pro­
posed rule) (explaining that "necessary" mean s, 
inter alia, "safe, effective, non-i nvestigational, 
and approp riate"). 

7. Compare, e.g. , Erickson v. Aetna Health Plans 
of California, 1999 Cal. App. LEXIS 347 (1999) 
(upholding binding arbitra tion ) with George 
Wash ington Univ. v. Scou, 711 A.2d 1257 (D.C. 
Ct. App. 1998) (refusing to en force arbitration 
clause). 

8. :\.1.S.A. ~62Q.30 ( 1998); Kcb.Rev.St . §44-
7307 (1998); 74 Oki.St .Ann. §1332 (1998); WV 
ST §33-25A-12 (1998). 

9. 42 CFR §434.63(b ) {1999); 42 CFR 
§4l7.124(g) (1999). 

10. 28 PA Code §9.73 (1999) (final appeal or 
denial is conducted by a comm ittee established 
bv the board of directors of the heal tl1 mainte­
nance organi~ation); AL Admin.Code 420-5-6-
.08(1998) (denial appealable only to the State In­
surance agent). 



Human experimentation 
The adoption of a new medical tech­
nique typically is preceded by exten­
sive scientific studies to establish its 
safety and efficacy. In the case of new 
gene therapies, these studies would 
be required by the FDA under its au­
thority to regulate drugs and biologic 
products. Disputes may arise over the 
ethics of conducting these investiga­
tions, particularly on the appropri­
ateness of experimenting on chil­
dren and fetuses, and in the case of 
germ-line therapies, on human em­
bryos (germ-line therapy involves al­
tering DNA of early-stage embryos so 
that the alteration occurs in its repro­
ductive cells). 11 Courts 
may be called on to re-
solve conflicts between 
the wishes of researchers, 
parents, and the subjects. 
For example, to what ex-
tent does a parent have 
the authority to enroll a 
child in a gene therapy ex-
periment when there is no 
direct benefit to the child? 

Courts also will be 
called upon to settle dis­
putes over proprietary in-
terests in new therapies. Disputes be­
tween inventors and research 
sponsors may involve the application 
of traditional intellectual property 
doctrines to novel genetic technolo­
gies. More unusual controversies, in­
volving both novel legal doctrines 
and novel technologies, are likely to 
arise between experimenters and 
their subjects, such as is illustrated by 
the approach taken by the California 
Supreme Court on the commercial­
ization of cell lines in Moore v. Regents 
of the University of California (1991). In 
that case, the court held that re­
searchers must inform patients of the 
commercial motivation behind their 
research, presumably to give patients 
a chance to negotiate an economic 
benefit for themselves. 

11. See, e.g., Ethics Officials to Investigate E~Cpai­
ments on Childrtm, New York Times, April 15, 
1998, at A25. 

12. See Hoffman eta!., Physicians' Knowledge of 
Genetics and Genetic Tests, 68 AcAo. MED. 625 
(1993). 

Standard of care 
New gene therapy technologies raise 
complex questions concerning the 
appropriate standard of care for 
health care professionals. Physicians 
who fail to recommend a new tech­
nology to their patients may run the 
risk of malpractice liability, even 
though the technology has not yet 
become incorporated into standard 
practice. The question remains open 
when awareness of a new technique 
has sufficiently diffused throughout 
the community of health profession­
als that the technique must be of­
fered to patients as an alternative to 
more traditional therapies. On the 

To what extent does a 
parent have the authority 
to enroll a child in a gene 

therapy experiment? 

other hand, physicians who recom­
mend a new technique before it be­
comes standard practice must be 
careful to disclose to patients that 
the technique is still experimental, 
and to obtain the patients' in~ 
formed consent to employ an ex­
perimental approach. 

These liability risks accompany all 
medical innovations. What may set 
gene therapy apart is the unprec­
edented potential that it may offer, 
for example, the ability to success­
fully combat genetic illnesses that 
were hitherto unresponsive to treat­
ment. As a consequence, patients 
may demand access to gene therapy 
when they first hear about it, even 
though it is still in the early stages of 
testing, and they may seek to hold 
health professionals legally respon­
sible for failing to provide them with 
the nascent treatment. This may em­
broil the courts in disputes similar to 
the celebrated but singular case of 
Helling v. Carey (1974), in which the 
court disregarded expert testimony 

that providing patients with a new 
test for detecting glaucoma was not 
yet required by the ophthalmologist's 
standard of care. 

The rapid pace of gene therapy de­
velopment will impose liability risks 
particularly on two groups of health 
professionals: primary care physi­
cians and genetic counselors. Pri­
mary care physicians are vulnerable 
because, compared with physicians 
who specialize in genetic medicine, 
they may not be as familiar with new 
gene therapies.12 Yet they will serve as 
the gateway to these therapies, par­
ticularly if managed care continues 
to require patients to obtain referrals 

to specialists from their 
primary care physicians 
before the plan will pay 
for specialty care. Patients 
who are harmed when in­
adequately informed pri­
mary care physicians fail 
to refer them to genetic 
counselors or gene ther­
apy specialists may bring 
malpractice actions. If the 
patients suspect that the 
primary care physicians' 
failure to refer them is 

motivated in part by the financial 
pressures exerted on the physicians 
by the patient's managed care plan, 
the patient may attempt to sue the 
physician for breach of fiduciary duty 
as well as for malpractice. Alterna­
tively, the patient may sue the man­
aged care plan, either under a theory 
of vicarious liability (if the physician 
appears to be employed by the plan) 
or corporate negligence. Moreover, 
courts increasingly are overlooking 
ERISA preemption problems and 
holding employer-sponsored health 
plans liable for substandard care. 

Malpractice actions against genetic 
counselors may find their way to the 
courts as these health care profes­
sionals become more integrated into 
primary patient care in response to 
the development of new genetic tests 
and therapies. Genetic counselors, 
who typically are not physicians, of­
ten will serve as a layer of expertise 
between primary care physicians and 
physician geneticists. In this role, 
they will be responsible for educating 
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patients at risk for genetic ailments 
about the benefits and risks of new 
genetic technologies. Not only will 
they have to inform and advise pa­
tients about the complex matrix of 
individual genetic risk factors re­
vealed by an expanding array of ge­
netic tests, and to help patients com­
pare the medical benefits and risks of 
various gene therapies and alterna­
tive treatments; they also will be the 
primary source of patient informa­
tion about the non-medical costs of 
accessing genetic technologies, in­
cluding the risks of insurance and 
employment discrimination. 

Beyond gene therapy 
As mentioned at the outset of this ar­
ticle, the revolution in human genet­
ics will extend beyond identifying 
and preventing or treating genetic 
ailments. The same techniques that 
respond to genetic disorders also will 
be applicable to non-disease traits. 
Currently much work is underway to 
identify the proteins that genes 
"code for" in order to correct pro­
tein imbalances that produce illness. 
The same process can be used to pro­
duce drugs that affect any other pro­
tein-dependent characteristic, not 
just those that are regarded as ill­
nesses. Similarly, gene transfer tech­
nology that will be used to remove 
errant DNA or to install healthy DNA 
also will be able to manipulate DNA 
for other purposes. 

At this point it is not known how 
many non-disease human character­
istics are, at least in part, inherited. 
But research already has confirmed 
that certain traits that many would 
consider fundamental to personal 
well-being and social success-traits 
such as beauty, strength, and intelli­
gence-are substantially influenced 
by a person's genetic endowment. 13 

Many of these traits probably are 
"multifactorial"-that is, the result 
of the interaction of numerous indi­
vidual genes and with environmental 
factors. Altering the function of one 
of these genes may have undesired ef­
fects on other physical or mental 
characteristics. Eventually, however, 
research is likely to reveal techniques 
for successfully "improving" or "en-

Research is likely to reveal techniques for successfully "improving" or 
"enhancing" non~genetic traits such as strength or beauty. 

hancing" a person's non-disease ge­
netic traits. This raises a host of prob­
lems that will begin to confront the 
judicial system in the next century. I 
want to discuss a few of the most chal­
lenging issues here. 

Parental authority 
It is a truism that parents typically 
want to give their children the best 
chance in life that they can. Indeed, 
some parents seem to know no 
bounds, such as the mother who was 
sentenced to 10 years in jail for plot­
ting to murder a popular junior high 
school cheerleader so that her 
daughter could fill the vacancy on 
the cheerleading squad.14 

Parents not only put their children 
in private schools and pay for piano 
lessons; increasingly they turn to 
medical interventions to give their 
kids a perceived advantage over oth­
ers. An endocrinologist reports being 
asked by parents to prescribe human 
growth hormone to their child so 
that she could gain the two inches in 

13. See, e.g., Bouchard, Genes, Environment, and 
Personality, 264 SCTFNCF 1700 (1994) (stating that 
"two-thirds of the reliable variance in measured 
personality traits is due to genetic influence"). 
See also Finkel et. al., Heritability of Cognitive Abili­
ties in Adult Twins: Comparison of Minnesota and 
Swedish Data, 25 BEHAVIOR GE.NF.TJCs 421, 430 
( 1995) (estimating that cognition in early and 
middle adulthood has a heritability factor of ap­
proximately 81 %) ; Petrill et. al., The Genetic mid 
Environmental Variance Unde>iying Elementary Cog· 
mtzve Tasks, 25 BEHAVIOR GD'HICS 199 (1995) 

height needed to make her an irre­
sistible candidate for college volley­
ball scholarships.15 A recent report in 
the press says that a growing number 
of parents in California and other 
Sunbelt states are giving their daugh­
ters breast implants as high school 
graduation presents.16 

The question that the courts will 
be forced to struggle with is whether 
there is a legal limit to the authority 
of parents to manipulate the genetic 
characteristics of their children. One 
way this issue will arise is when par­
ents give their children drugs to im­
prove performance in sports compe­
titions or mental achievement tests. 
Even if these practices are not ex­
pressly forbidden by law or by the pri­
vate legal rules governing the activity, 
the possible health risks may subject 
parents to charges of child endanger­
ment. Similar doubts about parental 
fitness would arise if parents agreed 
to let their children participate in ex­
periments to determine the safety 
and efficacy of enhancement prod-

(demonstrating that elementary cognitive tasks 
display genetic effects). 

14. See, Chenleade1· Case Sentence, 1\'.Y. Times, 
Sept. 10, 1996, at A23 ("[a] woman who offered 
her diamond earrings in a murder-for-hire plot 
aimed at getting her daughter on the junior high 
ch~erlcading squad was sentenced to 10 years in 
pnson today"). 

15. Personal communication from Thomas H. 
Murray, President, The Hastings Center. 

16. Cleveland Plain Dealer, April 23, 1999, at 
19-A. 
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ucts. In none of these cases, more­
over, would the parents be able to 
hide behind the shield of religious 
freedom, as they often can now in 
making questionable treatment deci­
sions for their childrenY 

Yet parents are not likely to wait 
until a child is born in order to at­
tempt to influence its genetic inherit­
ance, including its inheritance of 
non-disease characteristics. The avail­
ability of genetic tests will open the 
door to several types of genetic en­
hancements that will take place 
much earlier. The first of these is pre­
conception enhancement, in which deci­
sions about whether or not and with 

diseases. An alternative to selective 
abortion would be embryo selection for 
enhancement, which combines genetic 
testing with in vitro fertilization so 
that embryos were tested before they 
were implanted in the womb, and 
only embryos with advantageous 
characteristics were implanted. 

Finally, and most dramatically, an 
early-stage embryo might be geneti­
cally altered prior to implantation, 
with DNA inserted or deleted to pro­
duce desired traits in the resulting 
child. If performed at an early­
enough stage of embryonic develop­
ment, the alteration would affect all 
subsequent fetal cells, including 

Those who can afford 

poses, even though parents have a 
constitutional right to abort and per­
haps even to select embryos for im­
plantation when they do so for medi­
cal reasons, such as to avoid the birth 
of a child with a genetic illness. 18 

An interesting question is what the 
state's interest would be in regulating 
parental access to genetic enhance­
ment for their children. The interest 
might be the need to prevent harm 
to the future child, similar to the jus­
tification offered for government ac­
tions to prohibit illegal drug use by 
pregnant women that threatens the 
health of the fetus. Yet assuming that 
genetic enhancement techniques are 

whom to conceive a child 
would be made on the ba­
sis of pre-conception ge­
netic testing. Just as some 
people now test them­
selves to avoid conceiving 
a child with another per­
son who is a "carrier" for 
a recessive genetic disor­
der, prospective mates in 
the future could test 
themselves to ascertain if 

to purchase genetic 
enhancements will gain 

significant social advantages. 

developed that do not 
physically harm the child, 
the state would have to 
rely on less tangible forms 
of harm. Some commen­
tators have suggested that 
genetic enhancement in­
terferes with the child's 
right to genetic au­
tonomy-that children 
deserve a genetic endow­
ment free from parental 
manipulationY Yet par-they were likely to pro-

duce offspring who were "superior" 
in terms of non-disease characteris­
tics. Unsatisfactory results would lead 
to decisions not to marry or not to 
conceive, at least not without employ­
ing genetic manipulations to im­
prove the genetic profile of the off­
spring. 

Another form of genetic enhance­
ment stemming from genetic testing 
would be enhancement via selective abor­
tion. Fetuses would be tested in utero 
and those that did not match up to 
parents' expectations would be 
aborted, just as fetuses currently 
might be aborted if they tested posi­
tive for abnormalities or incurable 

17. See, e.g., Massie, The Religion Clauses and Pa-
1-ental Health Care Decision making for Children: Sug­
gestions for a New Approach, 21 HASTINGS CoNSTL. L. 
Q. 725 (1994). 

18. See, e.g., Malinowski, Coming Into Being: 
Law, Ethics, and the Practice of Prenatal Genetic 
Screening, 45 HASTINGS LJ. 1435, 1450 (1994). 
Cited in Robertson, Genetic Selection of Offspring 
Characteristics, 76 B.U. L. REv. 421 (1996). 

19. See generally Agar, Designing Babies: Morally 
Permissible Ways to Modify the Human Genome, 9 
BIOETHICS 1-15 ( 1995); Elliot, Identity and the Ethics 
ofGtme Therapy, 7 BwEmiGS 27-40 (1993); Kahn, 

germ cells-that is, those that became 
eggs or sperm. This would result in 
germ-cell enhancement, in which genetic 
changes would be passed on when the 
enhanced individual reproduced. 

Some of these actions undoubtedly 
lie within the realm of constitution­
ally protected personal autonomy 
and reproductive freedom, for ex­
ample, the decision about whom to 
marry based on genetic testing. 
Other activities may not be so clearly 
protected. Some scholars argue, for 
example, that the state has a legiti­
mate interest in regulating selective 
abortion and embryo selection when 
performed for enhancement pur-

Genetic Harm: Bitten fry the Body that Keeps You?, 5 
BroETHICS 289-309 ( 1991); Persoson, Genetic 
Therapy, Identify and the Person-Regarding Reasons, 9 
BroETHICS 18-31 (1995); Zohar, Prospects for "Gene 
Therapy "'-Can a Person Benefit from Being Altered?, 
5 BIOETHICS 275-288 (1991); Dwyer, Parents' Reli­
gion and Children's Welfare: Debunking the Doctrine 
of Parmts' Rights, 82 CAL. L. REV. 1371, 1446-1447 
( 1994), Cited in Robertson, supra n. 18. 

20. For a fuller discussion of wealth-based ac­
cess to genetic enhancement, see Mehlman and 
Botkin, ACCESS TO THE GENOME; THE CH.'\.LLENGE TO 

EQl:ALlTY (Georgetown University Press, 1999). 

ents invariably manipulate their 
children's futures once they are 
born. What is so different about do­
ing so before the child is born, as­
suming that the manipulation is ben­
eficial to the child? 

A stronger basis for upholding gov­
ernmental restrictions on parents' 
ability genetically to enhance their 
children might be the negative im­
pact of genetic enhancement on our 
democratic political system. Genetic 
enhancement is likely to be acces­
sible only to wealthier families, since 
it is not likely to be covered by public 
or private health insurance plans.20 

Assuming that genetic enhance­
ment is effective at improving per­
sonal traits that correlate with social 
success, those who can afford to pur­
chase genetic enhancements will 
gain significant social advantages, 
and the ability to genetically enhance 
their children, particularly the use of 
germ line enhancements that are 
passed on to succeeding generations, 
could create a "genobility" with an 
unassailable lock on power and privi-
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lege. The threat that this poses is 
more than just a philosophical o~jec­
tion to social inequality; it is a threat 
to the fundamental belief in equality 
of opportunity that sustains our po­
litical system in the face of frank dis­
parities of wealth, privilege, and 
pow·er. If, as the result of wealth­
based access to genetic enhance­
ment, society becomes divided into 
genetic haves (the enhanced) and 
have nots (the unenhanced), the 
possibility of upward social mobility 
will be seen as illusory. In the face of 
such a hardened class structure, the 
underclass is likely to rebel, in turn 
provoking anti-democratic repres­
sion by the genetic upper class. Even 
if a stable political system eventually 
emerged, it would not resemble 
Western liberal democracy. 

Avoiding such a fate is a sufficiently 
compelling state interest to justi:f)r a 
wide range of restrictions on parental 
enhancement of offspring, as well as 
substantial limitations on the free­
dom of adults to purchase enhance­
ments for themselves. For example, 
the law might legitimately ban the 
use of germ line genetic enhance­
ments, and it might allow persons to 
purchase somatic enhancements for 
themselves only on condition that 
they make an enforceable commit­
ment to employ their advantages 
for social and not just personal 
benefit, in much the same way that 
we license professionals such as 
doctors and lawyers. 21 

Unfairness 
No matter what approach society 
takes to genetic enhancements, some 
individuals undoubtedly will obtain 
them-whether by becoming li­
censed or by purchasing them in an 
unregulated free market or through 
black or gray markets in a highly re­
stricted system of access. These indi­
viduals will gain significant advan­
tages over unenhanced pet-sons with 
whom they interact or compete. How 
should the law respond to the poten­
tial unfairness of these interactions? 

The law is no stranger to imbal­
ances between interacting parties. In 
certain situations, courts are called 
upon to enforce bans on such interac-

tions, such as the private rules that 
prohibit the use of performance-en­
hancing drugs in the Olympics or 
other sports competitions, or the se­
curities laws that ban trading on in­
side information. In other situations, 
the law requires the advantaged party 
to disgorge the advantage to the ben­
efit of the other party, such as by re­
quiring disclosure of information to 
correct a material mistake by the 
other party to a contract negotia­
tion.22 The doctrine of unconsciona­
bility allows courts to void a contract if 
the outcome, resulting from an im­
balance of market power or informa­
tion benvecn the parties, seems too 
unfair.23 In still other context~, the law 
eliminates the arm's length nature of 
the transaction, making the advan­
taged party a fiduciary who must act 
in the other party's best interests.24 

Yet in some instances, the rules seem 
blind to the potential unfairness. SAT 
scores for college applicants are not 
weighted in terms of IQ, despite the 
obvious unfairness. Shorter basket, 
ball players are not allowed to shoot 
from stepladders. 

These varying responses of the law 
make it difficult to predict how 
courts will respond to the unfairness 
created by genetic enhancements. 
Yet it seems certain that, at least in 
some cases, courts will feel com­
pelled to level the playing field. 

Negligence 
A final illustration of the potential 
impact of genetic enhancement on 
the courts is it~ effect on the standard 
of care to which people are expected 
to adhere when they create risks of 
injury to one another. Should an en­
hanced person be held to the stan­
dard of care of an ordinary reason­
able person, or to the standard of an 
enhanced person? An obvious an­
swer might be that, if enhanced per­
sons ought to be better at avoiding 
accidents than unenhanced persons, 
then the enhanced persons should 
be held to an enhanced person's 
standard of care. In other words, they 
should not escape liability by showing 
that they met a reasonable person's 
standard of care when, by virtue of 
their enhancements, they ought to 
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have done better. 
Automobile drivers with enhanced 

vision who run over children, for ex­
ample, should not be heard to argue 
that, although they could have seen 
the child in enough time to stop, they 
were not negligent since an ordinary 
person would not have been able to 
stop in time. This seems to be the an­
swer that the Restatement of Torts 
would give, since section 289 states 
that, at least in regard to appreciating 
the risk created by one's behavior, an 
actor must use "such superior atten­
tion, perception, memory, knowl­
edge, intelligence, and judgment as 
the actor himself has." 

A good argument can be made, 
however, that when it comes to reduc­
ing the costs of accidents, we indeed 
ought to hold an enhanced person to 
the lower standard of an ordinary 
"reasonable" person. The reason is 
that by not penalizing them with an 
enhanced person's standard, we will 
encourage more people to enhance 
themselves, thereby reducing acci­
dents simply because, as a result of 
their better vision or reflexes or in tel­
ligence, enhanced people are better 
at avoiding them. 

A different society 
The broad scope of the issues men­
tioned in this article-from automo­
bile accidents to altering the genes of 
future generations-demonstrates 
the breadth of the impact that gene 
therapy and related technologies will 
have on our society. They will chal­
lenge conventional notions of illness, 
insurance, personal worth, and de­
sert, and the limits of governmental 
control over individual freedom and 
parental discretion. Ultimately the 
courts will decide how far the law can 
go in response to these challenges. 
One thing is certain: the society that 
emerges will look very different from 
our own. a;t(£ 

21. For a more complete discussion of these so­
cietal respomes. see Mehlman. The Law of Above 
Averages: f,et!eling the New GeneticEnhancemmt Play­
ing Field, IowA L. Rev. (forthcoming). 

22. See RESTATEMENT (SECOl\ll) OF CO:\"IRAC:TS 

§161 (d) (1981). 
23. See RFSTATFMFNT (sFc.oKn) OF CoNTRACTS 

§153 (1981). 
24. See Rl:.s"JATf:iMENJ (sECOND) <W TRCSTS §170 

(1957). 



~~~ CourtLink 
electronic access to our nation's court records 

Advantages ... 
• Reduced courthouse congestion 

• New source of revenue 

• Extended hours without cost 

• Frees clerk time 

• Better informed citizens and parties 

• Court-to-court case information sharing 

1~ 199G 
n.tnR711!¥i 1Wi 

on theCate N....._ loan the C.te DetMs) 
• • to tee Addibonal 

tel: (425) 974-5000 • (800) 774-7317 • fax: (425) 974-1419 

email: info@courtlink.com www.courtlink.com 
400-112th Avenue NE, Suite 250, BeiJevue WA 98004-5545 

Data West Corporatton. dbo Cour!Link 



T hose of us who write, read, 
or talk about genetics and 
biotechnology1 inevitably 
encounter a barrage of le­

gal principles under various guises 

E. RICHARD GOLD is an assistant pro­
fessor, Faculty of Law, The University of 
Western Ontario. 

that seem to suggest ways that the le­
gal system ought to deal with ad­
vances in genetics. We must worry, we 
are told, about such things as bio­
diversity, the Precautionary Prin­
ciple, the Principle of Future Genera­
tions, the Prevention Principle, the 

HOPE 
FEAR 
AND 

GENETICS 
Judicial responses 
to biotechnology 
Although still in its infancy, biotechnology 

has already introduced such controversial 

issues as DNA typing, reproductive 

technologies, and patenting of animals 

before courts and tribunals worldwide. 

by E. Richard Gold 

BSIP AGENCY/INDEX STOCK IMAGERY 

Common Heritage of Mankind, eco­
nomic analysis, equal rights, privacy, 
and rights to information. Not only 
do we not really know what these 
things are-and, from the look of 

T would like to th ank Erin Rogozinski for her 
truly helpful research and e diting assistance, the 
Law Foundation of Ontario for iL' financial assis­
tance, and Tory Tory DesLauriers & Binnington 
for its provis ion of office facilities. 

1. The term genetics refers to the study of ani­
mal and plant genes and the links between genes 
a nd certain characteristics and diseases. The 
term biotechnology refers to any tech niques us­
ing living organisms to make products, improve 
planLs or animals, or develop micro-organisms. 
U.S. Congress, Office of Technology Assessment, 
NEW DEVF.I.OPMF.NT$ IN nroTRCHNOI.OGY. O WNFRSHlP 

OF H t.:MAN TISSUES MD CU./ s-SPEClAL R.t:l'OJU 24 
(WashingLOn, D.C.: U.S. Congress, Office of 
Technology Assessment, 1987). 
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things, neither do those who propose 
them-but their application to ge­
netics is neither obvious nor easy. 

Some things about genetics, how­
ever, are fairly clear. First, the field 
raises issues that are important to 
the economy and job market, but 
also to religious beliefs, family, 
community, health, the environ­
ment, and international relations. 
These are not simple areas, nor are 
they easily confined. 

Second, the genetic revolution 
through which we are living promises 
to be as profound as any technology­
based revolution, from the advent of 
the printing press, to the invention of 
the assembly line, to the personal 
computer. Like these previous revo­
lutions, the genetic revolution will 
likely alter the way we carry on in 
business and in our personal lives. 

Third, this genetic revolution is 
unidirectional; in other words, the 
consequences of increased genetic 
knowledge and technology are irre­
versible. Thus, once we permit an ac­
tivity to go forward, such as introduc­
ing a genetically altered plant or 
animal into the environment, we do 
so in perpetuity. 

Fourth, the genetic revolution, to 
play on the well-known slogan, will 
bring good things to life, literally. 

Through genetic manipulation, we 
can hope for more nutritious and 
flavorful foods that are easier to 
grow. We can also look forward to 
new techniques to prevent and treat 
disease and increased knowledge­
and thus control-over our indi­
vidual health. Of course, badly or 
recklessly done, genetics can reduce 
our health and seriously endanger 
the environment. It all depends on 
the choices that we, as a society (in 
the largest sense, including our 
neighbors around the globe), make. 

Given the profound effects that 
will likely arise from genetic re­
search, it is far from surprising that 
we have created the multitude of 
principles listed at the beginning of 

2. Heller and Eisenberg, Can Patents Deter Jn11()­
vation? The Anticommons in Bi omedical &search, 
280 Scm;u 698-701 (1998). 

3. E.g., Moore v. Regents of the University of 
California, 447 U.S. 303 (1980). 

this article. But acknowledging the 
existence of these principles, and 
even their relevance, does not tell us 
how or when to apply them. 

Although still in its infancy, bio­
technology has already introduced 
before courts and tribunals world­
wide such controversial issues as DNA 
typing, reproductive technologies, 
and patenting of animals. As the im­
pact of biotechnology grows, the judi­
ciary will increasingly be required to 
address genetics-related issues. 

The purpose of this article is to 
bring some clarity to the maze of 
principles touching on genetics, and 
to present a simplified approach to 
making decisions in the era of genet­
ics. It first examines the particular 
problems posed by genetics for the 
legal system. Then, it describes four 
approaches that a judge could take to 
evaluate a dispute involving genetics 
and suggests ways to handle the prob­
lems posed to the legal system. 

The genetics difference 
The introduction outlined some of 
the defining characteristics of genet­
ics. These included its potential to 
substantially increase human welfare 
through the discovery of new medi­
cal therapies, through the preven­
tion of existing diseases, and through 
the introduction of more nutritious 
and easier to grow food. But they also 
included the great threats that bio­
technology poses to the environment 
and human health, many of which 
could cause irreversible harm. 

These are three additional features 
that make this field different from 
other technologies: the inhibiting ef­
fects of patent protection (some­
times called the tragedy of the anti­
commons); the impact of genetics on 
health policy; and the ethical and re­
ligious questions posed by genetics 
and genetic technologies (genetic 
technologies or biotechnology is 
based on genes and genetic informa­
tion, genetics is the general field). 

Tragedy of the anticommons. The 
first problem is one raised directly in 
academic literature2 but also indi­
rectly through court decisions. 3 It in­
volves the somewhat counter-intui­
tive notion that private property 

rights can impede, rather than en­
courage, innovation. This concern 
arises because of the way genetic in­
formation wields its effect on biologi­
cal systems. Each cell within every hu­
man, animal, and plant contains long 
strings of code made up of the chemi­
cal DNA. These codes are called 
genes, and carry instructions for 
making proteins. Each protein inter­
acts with other proteins, resulting in 
activity (life) within a cell. Each cell 
within an organism interacts with 
others to create the organism. 

Granting private property rights to 
minute parts of this layered and in­
terconnected system creates the po­
tential for the tragedy of the anti­
commons. Consider the following 
example. Imagine trying to identify 
all the codes that go into a seemingly 
simple process like digesting sugar. 
There will be a multitude of cells in­
volved in this process containing dif­
ferent sets of proteins, each specified 
by a different gene, each of which 
contains different codes. Thus, the 
number of codes required to carry 
out this simple procedure is ex­
tremely large. 

Imagine now that different peo­
ple have the exclusive right to use a 
particular series of these codes 
(such as the series that defines a 
gene). This means that researchers 
wanting to use, copy, or study (at 
least in a commercial context) 
these series of codes can only do so 
after gaining (usually for a fee) ap­
proval from the rights holder. Any­
one wishing to study the genetic ba­
sis for digesting sugar will thus have 
to buy rights from a very large num­
ber of people-so large a number, 
in fact, that he or she will simply 
give up and study something else. 

Thus emerges the tragedy of the 
anticommons: we may so split up 
rights to use genetic information that 
it will become prohibitively expen­
sive for anyone to conduct meaning­
ful research. So while our patent 
system was designed to promote re­
search through the granting of prop­
erty rights (to prevent a tragedy of 
the commons in which no one would 
invest in research without having pri­
vate property rights), its effect on the 
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ownership of gen e tic information 
may actually be to stifle research.4 

This situation is particularly acute 
with respect to upstream research 
that involves the basic building blocks 
of our genetic knowledge. Virtually 
all research into the biochemistry of 
the body will require access to these 
data. If the data are protected by pat­
ents, researchers will have to spend a 
significant amount of time and 
money purchasing rights to their use. 
To make matters worse, basic re­
search is the most speculative and the 
least likely to directly result in any 
profit to offset this expense. This 
problem does not present itself to 
nearly the same extent with respect to 
patent rights over downstream prod­
ucts, such as a specific medication to 
treat a particular disease, because 
many paths exist to treat that disease, 
most of which will not require access 
to one specific medication. 

Given that genetics largely in­
volves upstream knowledge­
genes and other DNA se­
quences-the traditional ways in 
which we have provided incen­
tives to conduct scientific re­
search and encourage the de­
velopment of new products, 
through the grant of exclusive 
rights in the form of patents, 
will likely not work. This pre­
sents a fundamental chal­
lenge to the ways in which 
the legal system interacts 
with genetics. 

Health policy. Two princi-
pal applications of genetic research 
occur in the fields of h ealth and ag­
riculture. This section concentrates 
on the former (although it is worth 
noting that, as the dispute over ge­
netically modified foods all too well 
illustrates, even agricultural u ses of 
genetic techno log·y have health 
policy implica tions) . 

Through our understanding of 
th e genes in our bodies, we can 
hope to develop n ew therapies to 
treat or prevent disease. The trick is 
to en courage the development and 
imp lementation of methods for 
both the treatment and the preven­
tion of disease in a balanced man­
n er. Historically, we h ave improved 

lifespan and quality of life more ef­
fectively and efficiently through 
public health measures (education, 
clean water, sanitation services, 
etc.) than through treatment.5 

Unfortunately, we rely on market 
forces to achieve this balance 
through the granting of property 
(patent) rights in genetics research, 
and because of this reliance such a 
balance will not likely be achieved. 
Reasons include the fact that the pur­
chase of health care services does not 
really occur in an open market: pa­
tients rely almost exclusively on phy-

services to 

sicians for information 
about what 

purchase from that very 
physician; health insurance rules, 
and not patient bargaining, often de­
termine treatment options; and pa­
tients often are in too much pain to 
make decisions about which health 
services to purchase.6 

While these shortcomings provide 
reason enough to eliminate a primary 
role for the marke t in setting the bal­
ance bet,veen prevention and treat­
ment-in other words, in establishing 
our health policy-th ere are other 
reasons that market forces fail to 
reach this goal. Consider the example 
of the controversial breast can cer 
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gene screening tests. Myriad Genet­
ics, Inc. currently offers, through an 
affiliate, a genetic screening test for 
women concerned that they may have 
a genetic predisposition to a rare in­
herited form of breast and ovarian 
cancer. Women in general have a one 
in eight chance of contracting breast 
cancer in their lifetimes; for women 
carrying a mutation in one of two 
identified genes, this risk jumps to as 
high as seven or eight in ten. 7 How­
ever, the overall risk tor a woman in 
th e general population of carrying 
one of these mutations is very low: ap­
proximately one in 400.8 This is be­
cause fewer than seven percent of 
breast cancer cases are linked to one 

of these mutations.~ 

Myriad and the Cancer Re­
search Campaign, through the 
Haddow Institute in England, 
both claimed to have discovered 
the second of the two breast-can­
cer-associated genes, BRCA2. 
Myriad is, and continues to be, a 
for-profit biotechnology company 
that is in the business of providing 
breast cancer genetic screening 
tests. The Haddow Institute is a not­

for-profit research centre while the 
Cancer Research Campaign is a char­
ity that aims to eliminate cancer. 

It is interesting to observe what 
each group hoped to do with their 
discovery of the BRCA2 gene. The 
two groups certainly had much in 
common: both wanted to make a 
breast cancer gene screening tes t 
available to help women plan their 
lives. The test offers women who are 
found to carry a mutation a chance 

4. H eller and l<:iBenber g, supra n. 2. 
5. H alm and Gelijm , A n In troduction to the 

Cilanging Economics of Tff.hnologiwl lnnovation in 
Medicine, in Gelijns and H alm, eds, THI! C HANGING 

E cm>OMIC.S OF MFrliCAL TECHNOLOGY l-20 (Wash­
ingto n: National Academy Press, 1991). 

6. Gold, BODY PARTS: PROPERTY R IGHTS ANll ·rm: 
OWNERSHIP OF IlUMAN I3JOI.OGlCAJ. MA:! LlUALS 33 
(Washington, D.C.: Georgetown University Press, 
1996). 

7. YJ'yriad Genetics, Iuc., Tenn.> of Payment and 
& imlmrsement (visited Augmt 11 , 1999) <llllp:/ / 
www.myriad.com/ gt.patb20.html>. 

Myriad Ge netics, Inc., Qtte.>tion.s and An.>wer.< 
Abou t IIRAC A nalysis (visited Augu st 11, 1999) 
<http:/ / www.myriad.com/gtpat.h2l .html>. 

8. InteJVicw with Dr. Michae l Stratton of the 
Haddow Institute, U.K. (December 12, 1998). 

9. Myriad Genetic Laboratories, Inc., G E" ETIC 

ANM YSlS FOR RisK OF BREAST AND 0VARIA'I CANCF.R 2 
(19!!7) . 



to take (somewhat controversial) pre­
ventive steps against breast and ova­
rian cancer. It also allays the fears of 
those women who do not have the 
mutation but thought that they were 
at risk because of family history. 

Apart from this overall agreement, 
however, the approaches taken by the 
two organizations were different. Sci­
entists at the Haddow Institute feared 
that if the test became routine it 
could actually do more harm than 
good. For the vast majority of women, 
the negative test results would not 
only be useless but might, in fact, be 
misleading. Unless careful genetic 
counselling is given (and it rarely 
is),10 women may wrongfully believe 
that a negative test for a mutation 
means that they will never get breast 
cancer. In fact, their chance of getting 
breast cancer remains at one in eight. 
Therefore, these women should still 
take steps (diet, exercise, examina­
tions, etc.) to reduce their risk of de­
veloping breast cancer or to detect it 
at an early stage. Because of this con­
cern, the Cancer Research Campaign 
attempted to require its licensees to 
ensure that genetic counselling be of­
fered, that only women with a family 
history of breast cancer would be 
given the test, and that there would 
be no advertising of the test. 11 

Myriad, on the other hand, does 
not impose any restrictions on those 

10. Giardello et al., The Use and Interpretation of 
Comme.-cial APC Gene Testing for Familial 
Admomatous Polyposis, 336 NEW EI\"G. J. MED. 823-
827 (1997). 

11. Stratton, supra n. 8. Although this clearly 
was the intention of the scientists involved, the 
actual contract wich the Cancer Research Cam­
paign's licensee was less stringent. Interview with 
Guy Heachers of the Cancer Research Campaign 
Technology, U.K. (August 9, 1999). 

12. Myriad Genetics, Inc., SEC Form 10-Kat25 
(September 24, 1998); Myriad Genetics Inc., SEC 
S-3 Registration Statement no 333-16143 at 5 
(November 14, 1996); Stone and Schmidt, 
Myriad G~netics ($15), 7 BIOTECHNOLOGY Q. 112 
(1998); Myriad Genetics, Inc., AMA lntmduces 
New Physician Guide on Myriad Genetic< Bnmst Can­
cer Test-Increased Testing Likely as Patient Inquiries 
Swell (last modified June 2, 1999) <http:/ I 
biz. yahoo. com /pro ews/ 99060 2 I 
ut_myriad_ l.html> 

13. Michael Stratton estimates that the U.S. 
market for the screening test, if it were only ad­
ministered to those truly at risk, would be ap­
proximately $5 million. Stratton, supra n. 8. 

14. Highfield, &searchers Construct Chromosome, 
The London Telegraph (April2, 1997) <http:/ I 
www.telegraph.co.uk:80/et?ac~ 
000647321 007942&rtmo~gZNnfNru&atmo~ 
lllllllx&pg~/ et/97 I 4/2/nchr02.html>. 

taking the tests. To be fair, Myriad 
does recommend the test for women 
with a family history of breast or ova­
rian cancer and that they seek ge­
netic counselling in conjunction with 
taking the test. But neither a positive 
family history nor counseling is re­
quired. Despite their recommenda­
tions, Myriad spends a significant 
amount on advertising the test and 
encourages investors to believe that 
the breast-cancer gene screening test 
will become "routine," opening up 
a U.S. market of $150-200 million 
per year. 12 Such revenues could 
only be achieved if the test were 
given to a far greater number of 
women than would be justified on 
medical grounds. 13 

This example illustrates that mar­
ket forces are likely to lead to ineffi­
cient health policy that not only costs 
more, but actually diminishes health. 
Myriad did nothing wrong; they 
were, after all, only pursuing a profit 
in a perfectly legal and ethical man­
ner. The conclusion is more insidi­
ous: corporations operating within 
acceptable business parameters are, 
given the market failure affecting 
health care, likely to be an inefficient 
way of creating good health policy. 
Blind trust in the market is, there­
fore, not only unwise: it is dangerous. 

Ethical and religious values. The 
market is no better at protecting ethi­
cal and religious values than it is at 
ensuring health. Genetic research, 
testing, and products interact with a 
complex web of societal, community, 
and religious values on two distinct 
levels. First, the products can dra­
matically alter our lives, for both 
good and bad. Genetic techniques 
can identify individuals at risk forcer­
tain illnesses; sometimes this infor­
mation can be used to prevent an ill­
ness, but it can also be used to 
exclude an individual from insur­
ance coverage. We can use knowl­
edge of the links between genes, the 
environment, and disease to clean up 
the environment to make it safe for 
all or we can impose the cost of avoid­
ing environmental hazards only on 
those possessing the suspect gene. 

The products of genetic engineer­
ing can help us preserve the environ-

ment, but newly in traduced strains 
may kill and displace native species. 
In the future, artificial chromo­
somes14 carrying genes for selected 
traits can help cure genetic disease or 
be used to introduce a form of eugen­
ics through the creation of a new hu­
man "superspecies" incapable of pro­
ducing offspring with the rest of 
humanity. A second level of interac­
tion between genetics and societal, 
community, and religious values 
arises from a concern that the genes 
of our shared humanity should not be 
treated as a commodity by research­
ers or biotechnology companies. 

There is simply no room in this ar­
ticle to begin defining all the other 
ways that the results of genetic re­
search challenge societal values. But, 
as the examples outlined above illus­
trate, a moment's reflection will 
confirm that the importance of hu­
man genes extends far beyond the 
economic incentive that is the sub­
ject matter of patent law. 

We have not yet developed a 
mechanism within the law in which 
to consider and balance such soci­
etal concerns. Given the complex 
interaction of values, most of which 
are difficult to translate into a mar­
ket price (exactly how much is pri­
vacy or good health worth?), reli­
ance on the market is unlikely to 
yield an acceptable balance. While 
the market may be good at choos­
ing the best paper clip, it is not a 
good way to choose the best ethics. 

Judicial responses 
Given the impact that genetics will 
likely have on many aspects of life, it 
will not be long before judges con­
front issues involving genetics on a 
regular basis within their courts. Ob­
viously, there is some benefit in think­
ing through how, in general, courts 
should approach these issues before 
the tidal wave of genetics-related liti­
gation hits. 

The goal of the judge is to find the 
appropriate balance between further 
advances in biotechnology and pro­
tecting the environment and human 
health. Judges must decide in the re­
ality of the moment and not simply in 
pursuit of some far off goal. And the 
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reality is that biotechnology is ad­
vancing quickly, and not only in 
terms of scientific knowledge. Bio­
technology is big business and will 
become even bigger. The biotechnol­
ogy industry-which includes the 
business aspects of genetics-hires a 
large number of highly skilled em­
ployees, paying salaries that match. 
In addition, the genetic revolution 
will change the ways other industries 
do business, most notably insurance 
(more accurate assessments of risk), 
health care (more targeted thera­
pies) , security (better identification 
techniques), and agriculture (more 
profitable seeds or less costly pesti­
cides). Government too will not be 
immune, as genetics provides an op­
portunity (or a risk) of easy identifi­
cation whether in the criminal or so­
cial benefits context. 

Given this reality, what is the mind­
set that a judge might bring to both 
the positive potential of biotechnol­
ogy and to the fears that biotechnol­
ogy engenders? Specifically, to what 
extent ought a judge to accept either 
the predictions of better health made 
by the biotechnology industry or the 
forecasts of disaster put forward by 
those opposed to biotechnology? 
And second, is a judge wise to rely on 
law to adequately deal with the dan­
gers posed by biotechnology? 

Four basic approaches are avail­
able to judges. Since no formal terms 
exist for these approaches, I have 
chosen my own: the Old Woman 
Who Swallowed a Fly, the Evolution­
ary, the Luddite, and the Euro­
skeptic. The reasons for these names 
will, I hope, become obvious from 
the description of each below. Each 
approach is based on a different atti­
tude to two things. First is the atti­
tude towards the effects of genetics 
itself: wildly enthusiastic, very pessi­
mistic, or somewhere in between. 
Second is the judge's view of law and, 
in particula1~ of law's ability (or lack 
of ability) to adapt itself to quickly 
changing circumstances. 

The Old Woman Who Swallowed a 
Fly. The first approach is based on 
having great faith in technology. 
Someone adppting this approach be­
lieves that biotechnology, and ge-

netic research in general, is an un­
mitigated good. They also believe, 
like the old woman in the children's 
song (the old woman ate a spider to 
kill the fly, then ate a bird to kill the 
spider, etc. until she ate a horse and 
died) that any problems that arise 
can be remedied. We can safely en­
trust our own and our children's 
safety, health, and environment to 
science, industry, and the market. 
One example of this approach is 
found in the United States Supreme 
Court decision Diamond v. 
Chakrabarty (1980). The Court was 
asked to decide whether to extend 
patent law to cover living organisms, 
in this case, an artificially created 
bacterium. Those opposed to the 
patent pointed to the potentially 
strong and negative health and envi­
ronmental consequences of the re­
search and suggested that the Court 
leave the issue to Congress. In a 
strongly written opinion, the majority 
extended patent coverage to the bac­
terium, extolling, as it did so, the eco­
nomic virtues of technolot,ry and put­
ting aside the claimed harms to the 
environment and human health. 

Unfortunately, history does not 
support this beatific vision of tech­
nology. In fact, the in traduction of 
technology often brings with it unin­
tended and unwanted consequences. 
Nuclear energy, which promised 
clean and inexpensive energy in the 
1960s, has brought with it not only 
nuclear accidents at Three Mile Is­
land and Chernobyl, but also the still 
unsolved problem of long-term stor­
age of nuclear wastes. Shoe-fitting 
fluoroscopes, used up to the late 
1940s, took x-rays of children's feet to 
ensure proper fit of shoes; only later 
did the dangers of having exposed 
children to x-rays become apparent. 

Neither can technology be relied 
upon to correct the problems that 
it creates. Consider the following 
example from Australia. The South 
American cane toad was introduced 
into Queensland in 1935 to control 
two cane beetle species that were 
damaging the local sugar cane har­
vest. Unfortunately, not only did 
the toads fail to control the beetles, 
but the cane toads themselves be-
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came a significant pest. Now, re­
searchers are looking into viruses 
or fungi that can be used to control 
the cane toads. The effect these 
new agents may have on the envi­
ronment is hard to predict. 

Similarly, the introduction of 
wild European rabbits into Austra­
lia and New Zealand in 1859, and 
the introduction of the purple loos­
estrife in eastern North America in 
the early 1800s have led to environ­
mental and livestock problems that 
have yet to be remedied. Like the 
old woman in the song, it is not wise 
to blindly depend on being able to 
correct our past wrongs. 

The Old Woman v\'ho Swallowed 
a Fly would leave decisions about 
the use of genetic information and 
the direction of genetic research to 
a combination of patent law and 
the market. As previously discussed, 
this combination is not only un­
likely to efficiently encourage ge­
netic research, but will probably un­
dermine the development of a 
rational and ethical health policy. It 
also, unfortunately, completely fails 
to even consider environmental, re­
ligious, and community concerns 
relating to genetic information and 
genetic research. 

The Evolutionary. The second ap­
proach also involves faith in science, 
but not of an unmitigated and blind 
nature. But some ofthatfaith is trans­
ferred into a different kind of faith: a 
belief that the legal system is able to 
prevent harm before that harm gets 
out of control. Essentially, this is the 
view that what science cannot solve, 
the legal system will. 

This is a traditional approach 
within the law; the only difference 
is that it is applied to biotechnol­
ogy. Judges espousing this view ar­
gue that the legal system is flexible 
enough to deal with genetics. In 
particular, they point to patent law, 
which adapted itself over the last 
century to an amazingly large vari­
ety of technologies, from machines, 
to chemicals, to software systems. 
According to this approach, to the 
extent that problems do arise, 
judges will modify the old rules to 
fit the circumstances before them. 



One example of this approach is 
the majority decision of the Califor­
nia Supreme Court in Moare v. Regents 
of the University of California ( 1990). 
That case involved a claim by a pa­
tient that his physician had used the 
patient's removed tissues in highly 
lucrative research. The majority of 
the court refused to accept the pa­
tient's contention that, to protect au­
tonomy, patients must have a prop­
erty right in their own tissues; 
instead, the majority modified the 
law of informed consen t to require 
physicians to reveal any commercial 
in ter est they might h ave in th e 
medical procedure. The result is 
that, while leaving sci-
ence to do its work unin­
terrupted, the court was 
able to address an appar-
ently narrow concern-

reasons for this speed is the commer­
cial potential of these genes. Re­
searchers will be rushing to patent 
them and put them into commerce 
before we have seriously considered 
the health policy and ethical implica­
tions of that patenting. 

Biotechnological advances applied 
to the environment are also o ne-way: 
once we have introduced a new or­
ganism, it cannot easily be removed. 
The Australian cane toad experience 
illustrates this potential problem. If 
we are too hasty, we risk introducing 
a genetically modified organism into 
the environment before we learn if it 
could cause serious harm. 

often not only be irreversible bu t 
very harmful and widespread. The 
Evolutionary also fails to provide a 
voice to the societal, religious, and 
community values attaching to gen et­
ics research. Not only will those con­
cerned about these values feel left 
out but, as the following discussion 
points out, they may actually take ag­
gressive action to prevent the use of 
genetic research in even those areas 
where it would be of benefit to health 
and the environment. 

The Luddite. O ne need not, of 
course, take a positive view of bio­
technology or any other technology. 
Instead of having faith that technol-

albeit imperfectly-on 
an ad hoc basis. 

The essential belief of 
th e Evolutionary is that 
the legal system can re­
spond to any harm threat­
ened by a new technology 
before that harm becomes 
severe. We can allow sci­
ence to move the economy 

Biotechnological advances 
applied to the environment 
are one-way: once we have 

introduced a new organism, 
it cannot easily be removed. 

ogy will improve the econ­
omy and provide us with 
better health and better 
food, one could easily, as 
did the Luddites-the 
19th century workers op-
posed to new technol­
ogy-believe the oppo­
si te. This fear of 
techn ology is fuelled by 
the seeming ly ever-in­
creasing news reports of 
technology gone wrong. 
Experiences with Mad 

and our lifestyles forward, 
safe in the knowledge that 
judges will respond when 
and if the need arises. 

Although good in principle, the 
Evolutionary misses one critical 
point: biotechnological advances 
move far more quickly than the legal 
system. While judges were successful 
in modifying patent law to suit many 
different types of innovation, they 
had a long period of time to do so. 
This is unlikely to be true with re­
spect to biotechnology. For example, 
the Human Genome Project-an in­
ternational effort to identify and de­
code every human gene-originally 
anticipated to yield results in 2005, 
will be completed in 2003 or sooner, 
years ahead of schedule. One of the 

15. Yoon, Altered Cern May Imperil Butterfly, Re­
searchers Say, N.Y. Times, May 20, 1999, at A-1. 

16. Burros, US Plans Long-Tern1 Studies on Safety 
of Genetically Altered Foods, N.Y. Times, July 14, 
1999, atA-18. 

Given the fast pace of biotechno­
logical change, the Evolutionist will 
find him or herself trying to evolve 
faster than the legal system can sup­
port. Cases take time to move 
throu gh the judicial system. Prece­
dents evolve slowly. In fact, this slow 
pace of change is one of the inherent 
limits on judicial power. Unfortu­
nately, in the case of biotechnology, it 
threatens to undermine any coher­
ent formulation of judicial policy. 

The Evolutionary, like the O ld 
Woman Who Swallowed a Fly, relies 
too heavily on existing patent law and 
market forces. As discussed through­
out this article, these mechanisms are 
inadequate to the task of both en­
couraging innovation and achieving 
health policy. It is an insufficient re­
sponse to say that the judiciary will 
make ad hoc changes as conditions 
change because these changes will 

Cow Disease (Bovine 
Spon giform Encephali­
tis) , Belgian dioxin, and 
defective Coca Cola have 

fueled this fear and made many dis­
trustful of technology. 

One consequence is that the pub­
lic exerts pressure on the govern­
ment to restrict use of new technol­
ogy. The European reac tion to 
genetically modified foods is a case in 
point. Following the Belgian dioxin 
scare and news that genetically al­
tered corn was killing monarch but­
terfly caterpillars, 15 European con­
sumers pressured both supermarkets 
and government to restrict the use of 
wh at they called " Frankenstein 
food." 16 This resulted in an effective 
moratorium on the approval of ge­
netically modified foods in Europe. 

To what degree these fears of tech­
nology, and genetic technology in 
particular, are founded is unclear. To 
date, there are no scientific studies 
that definitely demonstrate either 
the safety or dangers of genetically 
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modified foodsY 
The Luddite fears technology and 

distrusts the law's ability to contain 
the harm caused by technology. 
Given that neither science nor the le­
gal system have proved themselves 
able to prevent th e harm that has re­
sulted from Chernobyl, Mad Cow dis­
ea.~e. or Belgian dioxin, this fear is far 
from unreason able. Nevertheless, 
having a reasonable basis for concern 
does not amount to a justification for 
paralysis. Biotechnology is, whether 
anyone likes it or not, a reality. The 
real question is how to control iL so 
that it is most likely to benefit u s. It is 
too late to argue that we should aban­
don the enterprise. 

The Euroskeptic. The fourth ap­
proach a judge could take to genetic 
information and genetic technology 
is to recognize the substantial b en­
efits and the real threat of harm from 
this technology and the limited abil­
ity of the legal system to control that 
harm. The Euroskeptic takes a mid­
dle course of allowing technology to 
proceed , but slowly and under a 
watchful gaze. 

This cautious approach is similar 
to that taken by the United Kingdom 
with respect to its involvement in the 
European Union and, in particular, 
with respect to the new European 
currency, the Euro. While all other 
m ajor European states have adopted 
the Euro as th eir currency, th e 
United Kingdom h as retained the 
Pound and h as vowed to only join 
"Euroland" after it has had a chance 
to mea.mre the success of the Euro. 
T his decision to "go slow" was made 
despite the fact that London's finan­
cial community has been one of the 
biggest advocates of introducing the 
Euro. Proceed, yes, but with caution. 

While the Euroskeptic has deep 
reservations about genetic technol­
ogy, he or she does not d eny its po­
tential benefits. But the Euroskeptic 
also believes that, once the technol­
ogy is introduced to th e market, its 
effects on environment and health 
are ir reversible. Thus, a slow, cau­
tious approach is most appropriate. 

The Euroskeptic would not rely on 
paten l law and the market to achieve 
the goals of encouraging research, 

attaining a desirable health policy, 
and furthering other societal , com­
munity, and religious values. Rather, 
the Euroskeptic would carefully limit 
the impact of patent law and the mar­
ket on genetic technologies and ge­
netic research until the potential ef­
fects of these areas were carefully 
examined. The Euroskepric would 
think twice before accepting that ba­
sic genetic knowledge is patentable 
or, if patentable, that the patent 
holder should have a wide monopoly. 
Similarly, someone taking this ap­
proach would e n courage an open 
discussion to determine how this re­
search and its products are to be 
used. This does not mean capitulat­
ing to the lowest common denomina­
tor, nor to the loudest opponent of 
genetic research ; rather, it means try­
ing to include a diversity ofvoices so 
that, through a wider consensus, we 
encourage more research with the 
full support of the public. Moving 
carefully does not mean abandoning 
the market or legal rules: it means 
viewing broad legal and democratic 
principles with a h ealthy dose of 
skepticism about claims of what the 
market can achieve on its own. 

l n summary, while accepting the 
basis for the fears of the Luddite, the 
Euroskcptic does not believe that an 
outright ban on genetic technology is 
called for. While agreeing with the 
Old Woman Who Swallowed a Fly 
that technology has much to bring 
us, the Euroskcptic does not believe 
that technology is an unmitigated 
good that can be trusted to cure its 
own ills. To this extent, the Euro­
skeptic and the Evolutionary agree. 

The Euroskeptic differs with the 
Evolutionary, however, with respect 
to the legal system's ability to contain 
the harms of genetic technology. Un­
like the Evolutionary, the Euro­
skeptic does not believe that we can 
fix all problems after the fact. Ex­
amples provided in this article illus­
trate how the Jaw has been demon­
strably weak in protecting u s from 
this kind of harm. 

The Euroskeptic will not allow the 
financial community, whether in rela­
tion to the Euro or to biotechnology, 
to decide for the rest of us whether 
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and when to proceed. The Euro­
skeptic will not take steps that, like 
the abandon of the Court in 
Chakrabart)', place ultimate decision­
making over our health and environ­
ment in the hands of industry actors 
whose goals are profit-maximization 
and not ethics m aximization. In­
stead, the Euroskeptic will find meth­
ods to determine the future of ge­
netic research that incorporate the 
many views about it. 

Exercising caution 
The Euroskeptic fits well into legal 
precedent. The approach of moving 
forward, but with caution, is the basis 
of th e Principles of Precaution and 
Prevention. The latter states that we 
ought to limit the known harms that 
result from an action; the former says 
that we should presume that the in­
troduction of a technolob'Y will have 
unanticipated and unwanted conse­
quences. In exercising caution, we 
must not only ensure our own safety, 
but that of future generations. And 
this con cept of safety should not be 
limited to physical safety: it also in­
cludes the right to be left alone (pri­
vacy) , to not be discriminated 
against, and the right to know the ba­
sis for government action based on 
our genes. 

Nevertheless, caution does not 
mean standing still. Biotechnology 
not only offers improved h ealth and 
food, but economic growth. Vole can 
only move forward to protect health 
and the environment if we do so in a 
way that ensures the prosperity of the 
country. Mter all, poor countries can­
not afford to be more cautious. 

Judges will play an important role 
in the legal system's response to ge­
ne tic research. As argued earlier, the 
judiciary cannot hope to curb, after 
the fact, the harms caused by this re­
search and its applications . .Judges 
must act pro-actively to establish stan­
dards that include doubt, both about 
technology and the legal system's 
ability to change in time. ~1~ 

17. Gree nberg-, :L 'he Right to Know lVhat We Eat, 
The Washington Post, .July 7, 1999, at A-19. 
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The evolving role of the 
judiciary in admitting 

scientific evidence 

T he 1993 decision of the 
United States Supreme 
Court in Daubert v. Merrill 
Dow Pharm., Inc., 1 was 

viewed as a watershed event. In abol­
ishing the 70 year old Frye test for 

JOSEPH T. WALSH is a justice of the 
Delaware Supreme Court. 

evaluating scien tific eviden ce, the 
Court established a new, and som e­
what controversial, standard. Under 
frye, trial courts were simply required 
to determine whether the expert's 
methodology was generally accepted 
in the relevant scientific commtmity. 
Daubert introduced a m ore elaborate, 
open-ended approach keyed to vali­
dating the reliability and relevance of 
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Advances in genetics will 

create further challenges to 

judges in their efforts to 

balance the need to 

accommodate "novel" 

evidence with the need to 

screen out 'Junk science. " 

by Joseph T. Walsh 

the methods employed by the expert. 
The new standard placed increased 
responsibility on the trial judge who 
was assigned a gatekeeper's role. 

Daubert's teaching has since been 
refined and expanded both at the Su­
preme Court level and among fed­
eral and state courts who have sought 
to implement it. This article ad­
dresses post-Daubert developments 
and discusses the questions it, and its 
progeny, leave unanswered. 

Despite its longevity, the F?-ye rule 
of general acceptance in the relevant 
scientific community was not without 

1. 509 u.s. 579 (1993) . 

/ 



its critics. Although adopted in pure 
or modified form in most jurisdic­
tions, federal and state, the Frye stan­
dard posed a significant ambiguity: 
what is the relevant scientific commu­
nity and who defines it? The Frye ap­
proach came under greater scrutiny 
over time. Courts wrestled with its ap­
plication in technical areas lacking 
clear scientific underpinnings (such 
as psychological syndromes and voice 
printing) . Perhaps the greatest bar­
rier to Frye's continued viability, how­
ever, arose with the emergence of the 
Federal Rules of Evidence which, in 
turn, became the model for eviden­
tiary standards in many state courts. 

Rule 702 of the Federal Rules of 
Evidence, with its emphasis on the 
reliability of the expert, appears al­
most at cross-purposes to Frye's fo­
cus on the subject matter of the 
expert's opinion. Similarly, Rule 
703, which permits an expert to use 
data not n ecessarily admissible in 
evidence in formulating an opinion 
provided such data is "of a type" 
reasonably relied upon by experts 
"in the particular field ," seems to 
suggest a Frye-like test without the 
general acceptance requirement. 

Courts seeking to reconcile Frye's 
general acceptance test with the 
more specific criteria imparted by 
Rules 702 and 703 struggled to pro­
vide a consistent practical guide for 
practitioners. To the extent that 
Frye was viewed as unduly conserva­
tive, courts sought to relax its appli­
cation to avoid the exclusion of evi­
dence, par ticularly in criminal 
cases. Also, as more scientific stud­
ies and methodology were brought 
to bear in toxic and pharmaceutical 
based tort actions, courts struggled 
to permit the use of innovative sci­
ence to establish causation. 

2. See Huber, GALILEO'S REVENCE: jUNK SCIENC£ IN 

THE COURTROOM (1991) . For a reply to Huber, see 
Chesebro, Galileo 's &tori: Peter Huller's Junk Schol­
arship, 42 AM. U.L. REv. 1637 (1993). 

3. Conley a nd Peterson , The Science of 
Gatekeeping, 74 N.C. L. REv. 1183, 1205 (1996). 

4. 522 u.s. 136 (1997) . 
5. Joiner v. Gen. Elec. Co., 78 F.3d 524, 529 

(11th Cir. 1996). 

In the period immediately pro­
ceeding Daubert, some courts, lacking 
consistent doctrinal standards, opted 
to treat close questions of admissibil­
ity of scientific evidence as matters of 
"weight" to be resolved by the trier 
of fact, typically a jury. Some trial 
judges applied the highly subjective 
probative value/prejudice balance of 
Rule 403 to resolve contests over the 
admissibili ty of scientific evidence. 
This relaxed approach placed a pre­
mium on the securing of a favorable 
expert witness and led to the much­
criticized emergence of the hired 
gun expert. 2 

Regardless of one's view of the con­
tinued efficacy of Frye, the contro­
versy engendered by the use of con­
frontational experts opining on 
unusual, and sometimes novel, issues 
of scientific evidence created a de­
mand for clarification. Not only was 
there division among the federal cir­
cuits, but varying admissibility stan­
dards promulgated by state courts 
led to claims of forum shopping. 
Thus, the time was ripe for an au­
thoritative pronouncement. 

The sweep of Daubert 
There is continued debate about the 
sweep of Daubert and its impact on 
the existing law of evide n ce . Two 
points, however, are clear. Daubert 
both dispels any doubt that Federal 
Rule of Evidence 702 supersedes Frye 
and significantly enlarges the role of 
the trial judge as the arbiter of the ad­
missibility of scientific evidence. 

In place of Frye's general reliability 
standard the Court fashioned a more 
elaborate inquiry for the trial judge 
to determine the scientific validity of 
proffered evidence. The Court 
pointed to four, non-exclusive, fac­
tors: (1) testability; (2) subjection to 
peer-review; (3) known or potential 
rate of error; and ( 4) widespread ac­
ceptance (a factor closely akin to the 
discarded Frye standard). An over­
arching and separate requirement 
for scientific evidence, even if found 
reliable, is that it be relevant, i.e. that 
it bear upon and materially advance 

the resolution of a fact in issue. 
With respect to the role of the trial 

judge, Daubert is quite explici t. 
Judges must be more active in screen­
ing expert scientific testimony, hence 
the notion of judges as gatekeepers. 
Are most judges adequate to the task? 
In the view of cer tain commentators, 
judges, despite "their general enthu­
siasm and diligence tend to be highly 
r esistant to the sort of lear ning 
Daubert demands. " 3 In partial re­
sponse to this concern, the Federal 
Judicial Center, in 1994, publish ed a 
guide for federal judges. This publi­
cation, R eference Manual on Scientific 
Evidence, itself has become a source of 
con troversy with the organizations 
representing plaintiffs voicing criti­
cism of the manual as defense-ori­
ented and a misinterpretation of 
Daubert's teaching. 

The Supreme Court has attempted 
to flesh out th e Daubert framework in 
subsequent decisions by expanding 
th e doctrinal basis underlying 
Daubert's reliability/ relevancy ap­
proach. In late 1997, the Court de­
cided Gen. Elec. Co. v. j oind which in­
volved a claim by a worker for alleged 
illness stemming from toxic expo­
sure. The trial judge in joiner denied 
admissibility to the plaintiff's expert's 
conclusion of causation because it 
was based, in part, on extrapolation 
from animal studies. The Eleventh 
Circuit Court of Appeals reversed, 
noting that the Federal Rules of Evi­
dence demonstrate a preference for 
admissibility and, thus, require "a 
stringent standard of review.' '5 

In reversing the court of appeals, 
the Supreme Court aligned itself 
strongly on the side of the trial judge 
by mandating that evidentiary rulings 
made at trial be reviewed under an 
abuse of discretion standard. More­
over, the Court explicitly extended 
the reach of this lenient standard to 
the trial court's acceptance, or rejec­
tion, of both the conclusions and the 
methodology of the expert. Addition­
ally, the Court stated that the trial 
judge's discretion is not controlled by 
"the ipsi dixit" of the expert. 
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The judge's role 
In a more recent decision, the Su­
preme Court elaborated further on 
the scope of the trial judge's role as 
the gatekeeper of the evidence. In 
March 1999 the Court issued its opin­
ion in Kumho Tire Co. Ltd. v. 
Carmichae~ 6 a products liability action 
brought for recovery of injuries re­
sulting from a tire blow out. The 
plaintiffs ' proof of causation rested 
exclusively on the testimony of its ex­
pert who opined on the tire's defec­
tiveness. The trial court, applying its 
view of Daubert, excluded the expert's 
testimony because it found insuf­
ficient indications of reliability, i.e., a 
sufficient scientific basis for his opin­
ion. The court of appeals reversed, 
ruling that the subject of the expert's 
opinion, tire technolot,ry, fell outside 
Dauberfs scope and its rigorous stan­
dards for the admissibility of scien­
tific evidence. 

The Supreme Court in Kumho Tire 
again championed the trial judge's 
discretionary gatekeeping role. The 
Court emphasized that Rule 702 
makes no distinction between types of 
specialized knowledge, whether 
"technical" or "scientific." Daubert 
addressed only scientific knowledge 
because that was what was at issue in 
that case. But Rule 702, as interpreted 
in Daubert, imposes a reliability find­
ing as a prerequisite for all expert tes­
timony in areas beyond the knowl­
edge and experience of lay jurors. 

The Court also noted that Daubert's 
list of criteria intended to guide the 
trial judge's discretion was not ex­
clusive. Tn discharging its duty to 
determine reliability and relevancy, 
the trial court is extended consider­
able latitude, not only in the accep­
tance or r~jection of the expert 's 
opinion, but also in the evaluation 
of the factors leading to that con­
clusion. Under an abuse of discre­
tion standard, the trial judge could 
not be faulted for his rejection of 
the tire expert's opinion and, in the 
view of the Supreme Court, the 
court of appeals erred in second 
guessing that determination. 

The Supreme Court's decision in 
Kumho Tire represents a continuation 
ofJoiner's expansive view of the trial 

judge's role in applying Daubert's 
teaching. These Daubert-implement­
ing rulings provide at least three clear 
interpretive guidelines under Rule 
702. First, the range of subjects to 
which an expert's opinion is directed, 
and which is subject to judicial scru­
tiny, is not limited to the purely 
scientific so long as the methodology 
is scientific-based. Second, the trial 
court may extend its gatekeeping role 
to the expert's conclusions, not sim­
ply the expert's methodology. Finally, 
the trial judge's discretionary author­
ity of acceptance or rejection is sub­
ject to reversal only if arbitrary and 
lacking any record support. 

Daubert and its progeny have sig­
nificantly affected the standards for 
admissibility of scientific evidence 
under Rule 702. But these decisions 
were issued by the Supreme Court 
under its supervisory power and are, 
thus, binding only on federal courts. 
However, Daubert's emergence has 
led to repeated challenges to F1·y~ 

based standards historically followed 
in state courts. The result has been 
mixed. Since the overwhelming ma­
jority of states have adopted a coun­
terpart of Rule 702, Daubert's inter­
pretation of the rule, while not 
entitled to deference, has caused 
most state courts to reexamine the 
decisional underpinnings of the 
norms for admissibility of scientific 
evidence. Other states, notably Flor­
ida, have rejected the lure of Daubert 
and have elected to stay with the Frye 
test. 7 Some states have adopted 
Daubert as consistent ·with Rule 702 
while others have found Daubert "in­
structive," but not necessarily re­
quired, of trial courts. 

The controversy over the merits of 
Daubert continues in academia with 
some critics questioning whether 
trial judges possess a sufficient level 
of scientific sophistication to assume 
the gatekeeping role in determining 
complex scientific issues. Protago­
nists on both sides of the tort reform 
debate also dispute whether Daubert 
places too much power in the hands 
of the trial judge, whose rulings to 
exclude expert opinions, particularly 
in products liability cases, may de­
prive a plaintiff of redress at the 
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hands of a jury. Even in the federal 
system, where Daubeds general appli­
cation is not open to question, appel­
late courts, in particular, continue to 
struggle with "the enormous power 
[of a trial court] to foreclose submis­
sion of a party's case to a jury on the 
basis of a threshold determination of 
nonreliability of opinion evidence."8 

New challenges 
Despite the increase in rulings at 
both the federal and state level that 
seek to map the standards and define 
the limits for admitting scientific evi­
dence protiered through experts, the 
problem is far from being resolved. 
There are two factors that hinder the 
effort to formulate a consistent 
framework for testing the admissibil­
ity of scientific evidence. The first is 
the evolving nature of the scientific 
knowledge as it is brought to the 
courtroom; the second is the highly 
subjective judgment brought to bear 
under a gatekeeper construct. Each 
of these factors deserves elaboration. 

For at least the past 20 years, ex­
pert testimony has become increas­
ingly more complex as it is directed 
to a variety oftechnical and scientific 
issues. Presentations such as epide­
miological studies presented in toxic 
exposure cases and product liability 
cases arc often based on cutting-edge 
science. The emergence of D.NA evi­
dence as a forensic tool for identifica­
tion purposes and as a prediction of 
physical and emotional abnormality 
is a good example of how knowledge 
outstrips the ability of courts to ac­
commodate its implications. DNA 
matching evidence, once viewed as 
controversial, is now readily accepted 
for identification purposes. The 
scientific basis for this evidence is 
now so well established that its admis­
sibility is sanctioned by statute in 
many jurisdictions with only the pro­
jection of a random match left to ex­
pert opinion. The current stale of 
the law seems to sanction the general 

6. 119 S.CL. 1167 (1999). 
7. Flanagan v. State, 625 So.2d 827, B29 (Fla. 

1993). 
8. In re Paoli R.R. Yard PCB Litig., 3:1 F.'kl717, 

733 (3rd C:ir. 1994) cert. denied :~13 U.S. lJ 90 
(1995). 



scientific basis for DNA identification 
by permitting only the challenge to 
individual results. 

DNA evidence as a prediction of ge­
netic influence on physical and emo­
tional abnormality is just now in the 
early stages of cautious development. 
Yet, it is now generally expected that 
within five years the Human Genome 
Project, sponsored by the Depart­
ment of Energy and the National In­
stitute of Health, will have succeeded 
in completely mapping and sequenc­
ing the human genome, a sequence 
of three billion characters. The evolv­
ing understanding of the underlying 
causes of thousands of genetic dis­
eases, including many forms of can­
cer, will pose significant new responsi­
bilities for h ealth care providers and 
pharmaceutical companies. With liti­
gation likely, however, whenever new 
legal re lationships are created, ad­
vances in genetic science will bring to 
the courtroom an array of expert wit­
nesses opining on the emerging sci­
ence of genetics. The opinions they 
will give (and the counter views which 
will inevitably arise) will occur on the 
developing edge of science. Will test­
ability, general acceptance, and peer 
review continue to be appropriate cri­
teria for determining the admissibil­
ity of such testimony? 

Daubert's elaborate constraints may 
prove too rigid to accommodate the 
novelty of these innovations when of­
fered in the courtroom in cutting­
edge cases. It seems reasonable to in­
si st that the current doctrinal 
framework spawned by Daubert be 
flexible enough to accommodate 
"novel" evidence. Yet, at the same 
time, the prospect of "new" scientific 
learning presents the risk tha t prac­
titioners of junk science will seek to 
enter the courtroom to take advan­
tage of the lack of a formalized 
body of knowledge. The real chal­
lenge for gatekeeper judges in the 
future will be to balance these com­
peting considerations. 

The second, and equally challeng­
ing, consequence of the Daubert stan­
dards is the highly subjective duty im-

9./d. 

posed upon th e trial judge. As the 
gatekeeper, the trial judge is ex­
pected to screen expert testimony to 
insure that the jury does not consider 
it unless it is relevant and reliable. 
Daubert's underlying rationale is a 
sound one: lay jurors should not be 
exposed to unfiltered scientific o r 
technical testimony that m ay ad­
versely influence their findings of 
fact. But this rationale is built on two 
underlying assumptions: (1) that the 
trial judge is more knowledgeable in 
assessing complex scientific testi­
mony than is the average lay juror 
and (2) that each judge brings to the 
specific task of gatekeeping a general 
attitude or philosophy concerning 
the level of scrutiny appropriate for 
scientific gatekeepers. Experience, 
however, has demonstra ted that 
judges are not fungible. Intelligence 
aside, judges vary considerably in 
how they view their role in the court­
room; active or passive, dominating 
or deferential to counsel, prone to 
independent inquiry or content to 
let the lawyers try the case. 

The presence of a significant sub­
jective factor in the gatekeeper calcu­
lus poses a real risk of differing results 
depending on the idiosyncracies or 
predisposition of the trial judge. 
Thus, scientific evidence which would 
gain admissibility in one courtroom 
might be rejected in another. To 
make matters worse, an aggrieved liti­
gant seeking to appeal a lower court 
ruling on scientific evidence will be 
required to overcome the highest 
standard of review-abuse of discre­
tion. Moreover, it may plausibly be ar­
gued that, unlike the reliability prong 
of Daubert which is fact-intensive, the 
determination of relevancy is more 
akin to an issue of law and, thus, not 
requiring the same level of deference. 

Traditionally, the right of review 
has provided the best guarantee for 
the correction of errors at the trial 
level. The higher the threshold of re­
view, however, the more difficult it 
will be for the appellant to demon­
strate error. Since abuse of discretion 
sets the bar at the h igh est m ark , a 
trial judge making a Daubert-based 
ruling excluding vital expert testi­
mony is fairly well insula ted against 

reversal. At least on e circuit court of 
appeals, acknowledging this problem 
has called for greater scrutiny, or a 
"hard look" regarding a trial court's 
rulings that set too high a standard 
for the admissibility of scientific testi­
mony under Daubert. 9 An approach 
that provides greater scrutiny to rul­
ings of exclusion, however, raises 
questions about the fairness of exam­
ining rulings admitting evidence un­
der a more lenient standard. 

The broad discretion given to trial 
judges performing the gatekeeper 
role in passing upon the admissibility 
of scientific evidence apparently was 
of some concer n to at least three 
members of the Supreme Court who 
concurred in Kumho Tire. J ustice 
Antonio Scalia, joined by J ustices 
San dra Day O'Connor and Clarence 
T homas, noted that Daubert's grant 
o f discretion is not open-ended. 
While Daubert's factors "are not holy 
writ," the failure to apply "one o r 
another of them" in a particular case 
may be unreasonable and thus an 
abuse of discretion. 

In Daubert and its progeny, the 
United States Supreme Court accom­
plished the task of repudiating the 
Frye rule and replacing it with a stan­
dard vesting significant discretion in 
the trial judge. The new standards, 
however, have not won acceptance in 
all state jurisdictions and pose signifi­
cant problems in application. Courts 
following Daubert's lead will be re­
quired to deal with a fundamental 
shifting of the responsibility for deal­
ing with su spect scientific evidence. 
The contest for admissibility will be 
less and less a competition between 
opposing experts and more and 
more the independent responsibility 
of the gate keeping j udge. It remains 
to be seen whether this expanded 
duty assigned to the trial judge will 
disturb the traditional role of the fact 
finder as determiners of the weight 
of testimony. Therein lies the chal­
lenge facing litigators and j udges as 
DNA science evolves. if~ 
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From crime scene 

INTEGRATING 
l 

TECHNOLOGY 
into the 

CRIMI A. 
JU.STICE SYSTEM 

pon reading about the 
use of DNA technology 
to exonerate an indi­
vidual wrongfully con­

GARY CONNOR/INDEX STOCK IMAGERY 

victed of rape and homicide, United 
States Attorney General Janet Reno 
raised concerns about the extent to 
which similar cases existed.1 In April 
of l 997 , representatives from the 

The National Commission on the Future of DNA 

Evidence, established by Attorney General Janet Reno 
in 1997, is charged with finding ways 

CHRISTOPHER H. ASPLEN is an assis· 
tant United States attorney and Execu­
tive Director of the National Commission 
on the Future of DNA Evidence. 

broad spectrum of the criminal jus­
tice system mel to discuss issues re­
lated to the future of forensic DNA 
technology. After they identified the 
significant breadth and scope of 
those issues, the Attorney General re-

to ensure the effective use of DNA evidence. 

lJY Christopher J •· A~plen 

quested that the National Insti tute of 
Justice establish a national commis­
sion to examine the future of DNA 
evidence and how the Department of 
Justice could best encourage its effec­
tive use. Since its creation the Com­
mission has examined issues that 

reach beyond the Attorney Gen­
eral's original questions about 
postconviction DNA application to 
ensuring a more effective integra­
tion of the technology into the 
criminaljustice system. 

The Commission is chaired by 
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to courtrootn 

Shirley S. Abrahamson, Chief Justice 
of the Wisconsin Supreme Court. 
The other commissioners represent 
the judiciary, prosecutors, the de­
fense bar, law enforcement, the 
scientific community, laboratory di­
rectors, academia, the medical exam-

Because the Commission is still in deliberation, 
the opinions expressed h ere are not necessarily 
those of the Commission, but rather of the au­
thor. Further information about the Commis­
sion, copies of the reports it has issued, and pro­
ceedings of i t s meeting are available at 
www.ojp.u sd oj.gov/nij/ dna/. 

I . See Connors, et a!., Col-:VICTED nY jURIES, Ex­
ONERATED BY SC!E:-!CE: CAsE STUDIF.S IN THIO UsE OF 

DNA E\1DE:<CE TO EsTABLISH TNI\'OCENC~ AFTER TRIAL 
(Washington, D.C.: U.S. Department of Justice, 
1996). 

iner community and victim's rights 
advocates. (See "The commission­
ers," page 147.) The Commission's 
purpose is to make recommenda­
tions to the Attorney General that 
will maximize the value of incorpo­
rating DNA technology into the 
criminal justice system. To accom­
plish this it has identified five focal 
areas and established corresponding 
working groups: Postconviction, 
Crime Scene Investigation and Evi­
dence Collection, Legal Issues, Labo­
ratory Funding, and Research and 
Development. Each working group 
consists of experts in diverse fields 
who conduct research, examine spe-

IMAGoS 0 11!99 PHOTODISC, INC. 

cific areas, develop guidelines, and 
ultimately provide the full Commis­
sion with information and analysis 
for deliberation before it makes rec­
ommendations to the Attorney Gen­
eral. This article discusses these work­
ing groups and describes some of the 
specific issues being examined. 

Postconviction 
A convicted individual's continued 
assertion of innocence is not new to 
the criminal justice system. The 
averment of significant "after dis­
covered evidence" is familiar appel­
late practice. However, the applica­
tion of DNA technology to previous 
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convictions may provide a certainty 
that neither defense nor prosecu­
tion is accustomed to in appellate 
procedure. In these cases, the de­
termination of actual innocence 
may be achieved, as compared '1\-ith 
presentation of evidence that sim­
ply suggests the possibility of a dif­
ferent result by a different jury. Be­
cause of the leve l of certainty 
offered by DNA technology, the de­
cision of whether or not to oppose a 
motion requesting postconviction 
relief may now rest on a new, more 
secure foundation of knowledge. 

The implications of DNA technol­
ogy are most evident in the area of 
postconviction DNA appeals, as it ap­
plies to specific cases and in its 
broader impact on the criminal jus­
tice system. Not only is the Commis­
sion examining the specific, scientific 
application of DNA technology to 
previously adjudicated cases through 
the development of postconviction 
recommendations, it is also consider­
ing the effect that this technology 
may have on our approach to 
changes in statutes of limitations for 
filing appeals and charges. The latter 
issue arises because DNA samples last 
indefinitely, beyond the periods of 
time permitted for such filings. 

In September 1999, the Commis­
sion presented the Attorney General 
with a report ti tied Postconviction DNA 
Testing: R ecommendations for Handling 
Requests. These recommendations 
will serve criminal justice practitio­
ners as guidelines for analyzing ap­
peals in which DNA may be determi­
native of actual innocence. The 
recommendations, unanimously ap­
proved by the commissioners, pro­
vide a framework and scientific basis 
on which practitioners can make 
fully informed decisions and develop 
appropriate legal approaches. Sepa­
rate chapters are tailored to the 
needs of prosecutors, defense attor­
neys, the judiciary, forensics labora­
tories, and victim advocates.2 

Crime scene investigation 
The unrealized potential of DNA 
technology is most evident in the 
area of crime scene investigation. ~ 

Historically, forensic uses of DNA 

technology developed on two ends of 
a spectrum: On one end was the de­
velopment of a laboratory technol­
ogy that was robust and reliable for 
application in the criminal justice sys­
tem. The other end of the spectrum 
was the courtroom application of 
DNA technology and the " admissibil­
ity wars." While significant resources 
were being allocated to these areas, 
few were dedicated to educating law 
enforcement officials, who are re­
sponsible for identifying, collecting, 
and preserving the evidence. 

In the United States, forensic DNA 
technology developed primarily as a 
prosecutorial weapon, rather than an 
investigative tool. Unlike the use of 
forensic DNA evidence in Great Brit­
ain, which found its first application 
in the context of an "intelligence 
screen" of 4,582 people, DNA evi­
dence was used in the United States 
primarily to confirm the identity of a 
suspect already under suspicion. 
Without a socially and legally permis­
sible mass testing investigative tech­
nique and an offender database sys­
tem, little opportunity existed to 
harness DNA's ultimate investigative 
power-its application to non-sus­
pect cases. DNA evidence became 
something prosecutors requested 
from law enforcement to prove their 
case, not something police used to 
identify and arrest perpetrators. 

The advent of the Combined DNA 
Index System (CODIS) database (dis­
cussed below) created a new para­
digm of investigation for law enforce­
ment. While several years ago it made 
no investigative or financial sense to 
request DNA analysis in cases with no 
suspect, the introduction of database 
capabilities signifi cantly changed 
this situation. However, current use 
of this technology falls far short of 
its potential. 

Efforts of the Crime Scene Work­
ing Group and testimony from the 
law enforcement community has al­
lowed the Commission to identify sig­
nificant obstacles to effective use of 
DNA evidence by law enforcement 
officers to solve crimes. Of particular 
concern is the lack of educational re­
sources to ensure proper identifica­
tion, preservation, and collection of 
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appropriate biological evidence that 
could yield a perpetrator's DNA pro­
file. Evidence not identified at the 
crime scene may not be collectable at 
a later time, due to destruction by en­
vironmental factors or other investi­
gative procedures. Improperly col­
lected evidence may generate 
confusing, less discriminating, or 
even inaccurate results. 

The working group developed an 
educational pamphlet that was unan­
imously approved by the Commission 
for distribution to every law enforce­
ment officer in the country. What Ev­
ery Law Enforcement Officer Should 
KnowAboutDNAEvidence (September 
1999) explains the basics of DNA 
technology in simple terms, and out­
lines fundamental identification, 
preservation, and collection issues. It 
also educates officers about CODIS.4 

The recommendation for such a 
wide distribution recognizes the im­
portance of first responders in evi­
dence collection, and encourages 
management to acknowledge the im­
portance of funding for education 
and DNA testing. 

Through the working group, the 
Commission is also developing a 
more extensive, computer-based cur­
riculum for training officers in DNA 
collection techniques. We anticipate 
that this training module will be 
made available on both CD ROM and 
via the Internet for incorporation 
into academy curricula and in­
service training programs. 

Laboratory funding 
Increasing the integration of DNA 
technology into the investigative pro­
cess has significant implications for 
forensic laboratories, most of whom 
still struggle to meet the demand of 
cases analyzed for courtroom presen­
tations. In addition, the advent of 
CODIS has created a national back­
log of more than 1.3 million un­
analyzed samples, one million of 
which have not even been collected 

2. Available from tbe National Criminal justice 
Reference Service, 800-!!51-3420 or on the 
Comm ission's website www.qjp.usdoj.gov/ nij/ 
dna/. 

3. FBJ T~1.boratory Fore nsic Scit:Once Systems 
Unit, 1998 CODIS D)JA LATIORATORY SL:RVEY 

(''1-'ashing-ton D.C. January 1999). 
4. Sup;·a n . 2. 



from convicted offenders.5 One 
problem is that these laboratories 
were never designed for high volume 
testing. Further, as the scope of 
crimes specified by state convicted 
offender statutes expands, the vol­
ume of database samples to be ana­
lyzed will increase dramatically. The 
Commission is providing guidance 
by first examining the CODIS back­
log and then considering the 
broad er issue of laboratory capacity 
in the context of expanded use by 
the law enforcement community. 

5. Supra n. 3. 
6. Id. 
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Florida, for example, generates ap­
proximately one " hit" for every 300 
offender samples. In Lhe United King­
dom the Forensic Science Service re­
ports that their database system cur­
rently maintains a database of more 
than 600,000 samples and receives be­
tween 300 and 500 hits per week. 

Most of the 230,000 DNA profiles 
currently in the CODIS system were 
analyLed by a method of DNA analy­
sis that is rapidly becoming outdated. 
That method, called Restriction Frag­
ment Length Polymorphism (RFLP) 
testing, was the first method of foren­
sic DNA analysis to be introduced in 
the courts. Because of certain limita­
tions, the RFLP method is being re­
placed by a newer technology, now 
validated in the forensic community, 
called Polymerase Chain Reaction us­
ing Short Tandem Repeat markers 
(PCR-STR). But the RFLP and STR 
methods do not produce comparable 
DNA profiles. The blood or saliva 
samples taken from individuals con­
victed of rape, sexual assault, murder, 
and other serious offenses that re­
main in storage are now wait-
ing to be analyzed and entered 
into CODIS using a set of 13 
PCR-STR markers that will be 
sufficient for convic ted of­
fender identification into the 
n ext decade. 

Some samples have been in 
laboratory freezers for as long 
as five years. These are from 
perpetrators whose b lood may 
have been taken upon comic­
tion but was not analyzed before 
their release. If that offender re­
offends upon release, one of 
law enforcement's most power­
ful tools becomes useless. Given 
the recidivistic nature of many 
of the crimes for which DNA is 
collected pursuant to state stat­
ute, apprehending a perpetra­
tor through CODIS can effec­
tively prevent crime. 

Because of our inability to 
analyze offender DNA quickly, 
we find ou rselves in a unique 
position. We can now identify 
victims who never should have 
been victimized. Any woman 
raped or child murdered by an 

offender ' vhose blood is drawn, but 
sits in storage for years while he com­
mits other crimes, is the victim of an 
absolutely preventable crime. If that 
offender's DNA is analyzed and his 
profile placed in the system , he can 
be apprehended upon his first of­
fense out of prison, preventing the 
victimization of subsequent persons. 
Yet we currently risk the former sce­
nario tens of thousands of times over 
each year. It is rare, especially in the 
criminal justice system, that an infu­
sion of financial r esources could 
have such a measurable effect on 
crime prevention. 

Because of its critical importance, 
the backlog issue became the su~ject 
of the Commission's first recommen­
dation to the Attorney General, and 
was presented in the spring of 1999. 

The Commission recommends the expe­
ditious analysis and input of untested 
backlogged samples in to the CODIS da­
tabase system, the effective prioritization 
of offender samples and the encourage­
ment and facilitation of the use of DNA 
in non-suspect cases. Gran ts should bees­
tablished that facilitate the reduction of 
both collected and uncollected database 

samples, that encourage the develop­
ment of effective systems for the collec­
tion of those samples and that provide 
law enfor cement agencies with direction 
and guidance to effectively use DNA in 
non-suspect cases. An Advisory Commit­
tee should be established that would set 
criteria and methods for accomplishing 
these goals. These grants should be ad­
ministered with the goal of maximizing 
the effect of the database system while 
preventing future database backlogs. 

Having convicted offend er DNA 
profiles in CODIS will allow law en­
forcers to solve cases more quickly. 
Because cases will be solved more 
quickly, offenders will have less time 
to re-offcnd . It will also help solve old 
cases that appeared to hold no hope 
of closure for the victims. The expe­
dien t identification of offender s 
through CODIS also saves valuable 
investigative resources from being 
squandered on tracking down erro­
neous leads. 

Future laboratory capacity. The 
Commission will continue to discu ss 
laboratory funding issues based on 
its vision of effective laboratory ca­
pacity, and an ability to process sev-

DNA profiling vs. fingerprints 
DNA is similar to fingerprint analysis 
in how matches are determined. 
When using either DNA or a finger­
print to identify a suspect, the evi­
dence collected from the crime 
scene is compared with the " known" 
print. For example, if the evidence 
found at the crime scene is an 
individual's right thumb print, when 
a suspect is identified, his right 
thumb print (or the " known " print) 
would be compared to that evidence. 

Similarly, when DNA testing is per­
formed on crime scene evidence, it is 
performed on certain locations 
("loci") in a DNA sample. When a 
suspect's DNA is analyzed, it is ana­
lyzed at the same loci in order to 
make a valid comparison. In both 
DNA and fingerprint analysis if a 
single feature of the DNA profile or 
fingerprint is different, it is consid-

ered to be "an exclusion" and not to 
have come from that suspect. 

Because the DNA contained in 
cells constitutes the chemical blue­
print for that person 's entire biologi­
cal make-up, it can potentially pro­
vide a broader range of information 
about an individual than can a finger­
print. For example, investigators use 
current technology to determine 
gender from DNA evidence whereas 
a fingerprint that cannot be found in 
a database remains of unknown gen­
der. So while the current forensic 
DNA database identifies individuals 
based on loci to loci comparison, fu­
ture applications of DNA technology 
has the potential to add significantly 
more information about the evi­
dence than can the fingerprint. 

- Christopher H. Asplen 
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era! different classes of cases. 
First, the system should process 

case analysis samples in a timely man­
ner. Laboratories should not be in 
the position of prioritizing samples 
based on trial dates or the demands 
of prosecutors. Rather, laboratories 
should have the resources to process 
samples in a time frame consistent 
with the use of DNA as an effective 
investigative tool. The Commission 
will estimate that time frame and the 
level offunding that it would require. 

Second , the system should 
achieve a zero backlog of offender 
database samples and be able to 
process such samples at a speed that 
maximizes the effectiveness of the 
database system and prevents fu­
ture backlogs. The optimal system 
also assumes the appropriate 
prioritization of database sample 
analysis assuring that individuals on 
probation and parole (and, as such, 
capable of re-offending) are tested 
and entered into the system before 
those serving lengthy sentences. 

Third, as stated in the section on 
crime scene investigation, laborato­
ries should have the resources to pro­
cess non-suspect cases in a timely 
fashion. While it is obvious that the 
database's ability to solve non-suspect 
cases is its most important purpose, 
there is a concern that we are fur­
thest away from accomplishing that 
goal, given the other pressures on 
laboratory resources. 

Finally, laboratories should have 
the resources to process old, un­
solved cases. The database system has 
the potential capability to close many 
previously "unsolvable" cases if law 
enforcement is willing to apply the 
technology to unsolved casework. 

Legal issues 
In a March 8,1999 request to the 
chair of the Commission, Attorney 
General Reno identified several 
"profound" privacy issues for con­
sideration by the Legal Issues Work­
ing Group. 

One issue is the retention of DNA 
samples after testing has been com-

7. U.S. Department of Justice, AuTOMATED DNA 
TYPING: METHOD or THE F uTURE (Washington, 
D.C.: U.S. Deparunent of Justice, 1997). 

pleted. In many instances the biologi­
cal sample is stored indefinitely. 
Given the changing nature of DNA 
technology, capabilities may be devel­
oped that allow analyses that were 
not anticipated at the time of sample 
collection. What are the possibilities 
and implications of such a dynamic? 
What are the legal issues and analyses 
that must be considered for us to 
maximize this technology in a way 
that protects our citizens but does 
not erode our essential rights of pri­
vacy? These questions remain un­
der consideration. 

A second issue identified by the At­
torney General involved DNA testing 
of arrestees vs. testing only convicted 
offenders. While still considering the 
constitutional implications of such a 
proposition, the Commission issued 
an interim recommendation on the 
subject, stating: 

The Department of Justice should not 
advocate a policy supporting arrestee 
sampling unless 1) the convicted of­
fender database backlog is substantially 
eliminated, 2) significant resources are 
allocated for the analysis of non-suspect 
cases, and 3) sufficient funds are made 
available for the collection and analysis 
of arrestee samples. 

While recognizing an investigative 
value to arrestee testing, the Commis­
sion was concerned about the effect 
arrestee sampling would have on a 
laboratory system already struggling 
to keep pace with the testing of con­
victed offenders, a significantly 
smaller number of samples. 

A third topic under consideration 
is the issue of statutes oflimitations as 
they apply to both the filing of 
charges and the filing of appeals. 
Given the power of DNA technology 
to investigate crimes that occurred 
beyond many state's statutes of limi­
tations, the arbitrary allocation of 
five or ten years to the investigative 
process may be unfair to victims of 
crime who may now be able to have 
their crimes solved, but for the stat­
ute of limitations. Likewise, for de­
fendants wrongly convicted but who 
may be exonerated by DNA evidence, 
time limits on the appeals process es­
tablished before this technology was 
implemented are hardly appropriate. 

Research and development 
The Research and Development 
Working Group examines issues that 
need to be addressed from a technol­
ogy perspective as the Commission 
endeavors to identify law enforce­
ment's needs. The criminal justice 
community needs to know what tools 
will be available at the crime scene. 
Will police have portable units to 
take to crime scenes to do on-scene 
DNA analysis and will they be able to 
connect directly to the database? Will 
the technology exist in the near fu­
ture to create a physical description 
of a perpetra tor based on a crime 
scene DNA sample? As we increase 
our ability to generate results from 
even smaller samples (a DNA profile 
may be obtained from a single cell), 
we must be able to distinguish be­
tween the collection of samples likely 
to yield the identity of the perpetra­
tor and those likely to mislead an in­
vestigation. 

The financial resources allocated 
to laboratories is obviously depen­
dant upon future technological de­
velopments. The continued substan­
tial commitment to STR technology 
needs to be based on the confidence 
that STRs will remain the most effi­
cient and effective technology avail­
able. The implications of the forensic 
use of automation, miniaturized 
"chip" technology, and other ad­
vances need to be considered in or­
der to evaluate their future effective­
ness in the criminal justice system.7 

***** 
By identifying and examining the 

various issues associated with forensic 
DNA, the National Commission on 
the Future of DNA Evidence can fa­
cilitate a more effective application 
of this technology, expediting its use­
fulness as a crime-fighting tool while 
encouraging public trust in the sys­
tem. The pro-active approach to 
these topics, through the Commis­
sion's efforts, will ensure that the fur­
ther integration of this technology 
will be accomplished with broad 
based input, thoughtful consider­
ation, and effective analysis of the rel­
evant issues. ~~~ 
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COMPLEX 
SCIENTIFIC 

EVIDENCE and 
the JURY 

DNA-deoxyribonucleic acid1 the chemical molecule 
inside cells which carries biological information. DNA is 
a double stranded molecule held together by weak 
hydrogen bonds between complementary base pairs of 
nucleotides (Adenine and Thymine; Guanine and 
Cytosine). This molecule carries genetic information 
from parent to offspring. 

Genome-one copy of all the DNA found in each cell of 
an organism. The human genome is composed of three 
billion base pairs of DNA packaged as 23 chromosomes. 
There are two copies of each [chromosome] in a celt 
one copy from each of your parents. The genome 
contains the organism's genes1 the instructions for 
building that life form. 
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T hese definitions of DNA 
and genome, two scientific 
concepts at the heart of 
this issue of .Judicature, 

seem rather straightforward and 
simple. One may think that even 
without scientific background and 
learning, these concepts can be 
readily understood, perhaps with a 
few additional definitions, or a little 
more explanation from someone 
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knowledgeable. But as the nwntieth 
century draws to a close, the U.S. 
Human Genome Project moves 
closer to its goal: determining and 
mapping the complete sequence of 
DNA in the human genome by the 

The authors wish to thank Timothy D. Keller, a 
Jaw researcher for Judge Robert D. Myers, and 
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Maricopa County Superior Court Law Library, 
for their assistance. 



year 2003. The implications of the 
Project's work for courts and the en­
tire legal system are enormous: 

1. Department of Energy, Office of Biological 
and Environm~ntal Research, Life Sciences Divi­
sion, HUMAN GEXOMI': Rf.S£ARCH: AN INTROOUCfiON 
(visited Sept. 2, 1999) <http:/ /www.er.doe.gov/ 
production/ ober / hug_top.htm I>. 

2. Denno, Legal Implications of Genetics and 
Crime Research, in Bock and Goode, eds., GE.'IETic.s 
OF CRIMINAl. AND ANT ISOCIAL B~HAVIOUR 2 35 
(Chichester, N.Y.: Wiley, 1996). 

Increasingly complex 

scientific issues, 

such as genetics, 

will further tax 

the jury system. 

Courts can and 

must seek new ways 

to help jurors cope 

more effectively 

by Robert D. Myers, 

Ronald S. Reinstein, 

and Gordon M. Griller 

The HGP's ultimate goal is to discover all 
of the more than 80,000 human genes 
and render them accessible for further 
biological study .... Information obtained 
as part of the HGP will dramatically 
change almost all biological and medical 
research and dwarf the catalog of current 
genetic knowledge. Both the methods 
and data developed through the project 
are likely to benefit investigations of 
many other genomes, including a large 
number of commercially important 
plants and animals. In a related project 
to sequence the genomes of environmen­
tally and industrially interesting mi­
crobes, in 1994 DOE initiated the Micro­
bial Genome Program. For this reason, in 
addition to the DOE and NIH programs, 
genome research is being carried out at 
agencies such as the U.S. Department of 
Agriculture . .. and the private sector. In a 

departure from most scientific programs, 
research also is being funded on the ethi­
cal, legal, and social implications (ELSI) 
of HGP data. l 

Potential government and private 
sector applications of this knowl­
edge-gene therapies, gene trans­
fers, genetic screening, and new bio­
technologies-ultimately will give 
rise to a myriad of disputes that will 
make their way into the courts for 
resolution. The legal issues involved 
in these controversies, and the evi­
dence that underlies them, will be far 
more complex than the two brief 
definitions of DNA and genome at 
the outset of this article. As judges 
and lawyers ready themselves for this 
growing level of scientific evidence, 
one principal justice system decision 
maker is largely unprepared ... the 
trial juror. 

Already, the most familiar form of 
genomic evidence, DNA " finger­
printing" (or " profiling," or "typ­
ing") in criminal cases, is widely ad­
missible in state and federal courts, 
by court decision or legislation. The 
possible uses of genomic evidence, 
however, are not limited to criminal 
matters. Some states have already en­
acted legislation regulating health in­
surers' use of genetic testing data. 
Disputes involving insurance cover­
age, medical malpractice, product li­
ability, toxic torts, employment dis­
crimination , paternity, privacy, and 
intellectual property will become in­
creasingly complex as the knowledge 
of not only human, but plant and ani­
mal genetics, and the practical appli­
cations of that knowledge, become 
more widespread. As one commenta­
tor has said, it is " not whether ge­
netic evidence will ever be admitted 
into court, but when and under what 
kinds of circumstances."2 

Against this backdrop, the ability of 
juries to adequately understand ge­
nomic evidence, distinguish between 
and resolve contradicting opinions of 
expert witnesses, and properly apply 
the law to the evidence is being called 
into question. Some court watchers 
believe juries are not competent to 
resolve scientific evidence issues, and 
matters o f complex scientific evi­
dence should be removed from them. 
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0Lhers argue that the societal values 
represented by both criminal and 
civil juries are too important to 
forego, and that the common sense 
approach jurors bring to disputes 
equip them in a unique, capable man­
ner to comprehend novel and com­
plex scientific evidence. In reality, the 
truth likely lies somewhere in be­
tween. Yet, there is little doubt that 
increasingly complex scientific issues 
have the potential to further tax the 
jury system, and that courts must seek 
new ways to help jurors deal with 
scientific evidence. To do so, courts 
will have to promote an active learn­
ing environment within the court­
room-in effect, turn courtrooms 
into classrooms. 

This new approach to jury trials is 
under way in some states today, pio­
neered by Arizona in it<> far-reaching 
1995 jury rule changes including per­
mitting jurors to ask questions, take 
notes, and in civil cases allowing ju­
rors to discuss the evidence during 
the triaP Arizona's objective: im­
prove the experience and decision 
making ofjurors by redefining their 
role from passive observers to active 
participants, using applied, proven 
adult learning methods, and permit­
ting information to unfold during 
the trial in more meaningful and un­
derstandable ways-in other words, 
to increase the potential of the 
"search for the truth." 

As research on Arizona's jury re­
form experience progresses, there is 
growing evidence that the court­
room , turned juror-friendly class­
room, is more conducive to juror 
comprehension and promotes ease 
in understanding complex concepts 
and data. If such is the case, must oth­
ers wait for statewide system changes? 
The simple answer: no. Courts and 
lawyers already possess the means 
and discretion to enable juries to bet­
ter carry out their vital roles. Judges 
and lawyers can independently rec­
ognize their roles as educators by 
embracing ground breaking jury re­
forms and introducing them in their 
own courts. These reforms will be­
come increasingly important as ge­
nomic evidence appears ever more 
routinely in America's courtrooms. 

Juries and complex cases 
Over the past 30 to 40 years, the per­
ceived performance of juries has 
been criticized, both in high-profile 
criminal cases and in complex civil 
litigation in antitrust, securities, in­
tellectual property, and product li­
ability cases. Critics have questioned 
whether a jury of untrained and inex­
perienced people can be a compe­
tent fact finder and decision maker 
in lengthy trials that require compre­
hension of substantial quantities of 
complex scientific, technical, or sta­
tistical evidence, and resolving the 
testimony of duplicative expert wit­
nesses whose opinions conflict. 

Moreover, it is alleged, juries in 
complex trials will have greater 
difficulty understanding and remem­
bering the court's instructions, and 
properly applying the law to the facts. 
Faced v,rith such a burden, say critics, 
jurors who are untrained in science 
and technology are ill-equipped for 
sound fact finding. As a result, critics 
allege, jurors will base their decisions 
less on the evidence and a careful 
consideration of the reliability of ex­
pert testimony, than on external cues, 
such as the perceived relative exper­
tise and status of the expert witnesses, 
and v.rill be more susceptible to 'junk 
science" and emotional appeals.4 

Intuitively then, we would expect 
juries to have enormous difficulties 
with the complex legal issues and sci­
entific e\ridence that will confront the 
courts as disputes involvin g the 
strange, new world of human genetics 
and statistical probabilities become 
more commonplace. We would ex­
pect, as well, new proposals for replac­
ing juries with such expert bodies as 
science courts and expert or "blue 
ribbon" panels. At the same time, 
however, a growing body of research 
on juries and their performance in 
both "simple" and complex cases is 
giving us a different picture.5 This re­
search, based on case studies and 
"lab" or experimental studies, shows 
that jurors, rather than giving up in 
the face ofvoluminous evidence and 
conflicting expert opinions, take 
their fact-finding and decision-mak­
ing responsibilities seriously. 

The research shows that while cer-
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tain elements of complex trials do tax 

jurors' comprehension and under­
standing, there is no firm evidence 
that their judgments have therefore 
been wrong . .Jurors are in fact capable 
of resolving highly complex cases. 
These studies have also shown that 
factors such as length of trial, and evi­
dentiary complexity in itself, are not 
necessarily the critical factors in jury 
performance in complex matters. 
The problem presented by con­
flicting testimony of experts hired by 
the respective parties, for example, is 
present in simple as well as complex 
cases. Finally, the research shows that 
jurors, rather than being passive par­
ticipants in the trial process, are ac­
tive decision makers and want to un­
derstand. Jurors actively process 
evidence, make inferences, use their 
common sense, have individual and 
common experiences that inform 
their decision making, and form 
opinions as a trial proceeds.6 

What the research shows then, 
along with the experiments and ex­
periences of active and concerned 
judges in complex cases, is that the 
trial process itself may be as much an 
impediment to jury comprehension 
and understanding as the complexity 
of the legal concepts and evidence, 
or the competencies ofjurors.7 Many 
factors, including failure to follow in­
structions, confusing instructions, 
non-sequential presentation of evi­
dence, "dueling" expert witnesses, 
evidentiary admissibility rulings, and 

3. See Arizona Supreme Court Orders, Nos. R-
94-0031, R-92-004 (1995). 

4. See Adl er, THE J uRY: TRIAL .'I...'>;D ERROR II\ THE 

AMERICAN COUJ<TROO>! (New York: Times Books, 
1994); JuRY CmtPRF.Iitr<SJo:-; L"\; Co:YPU;x CAsEs: R~;­

PORT o~- A SrECIAJ. Cm1.MtTTIE oF TliE ABA LITGADO:< 
SECTION (Chicago: American Bar Association, 
1989) . 

5. For a review of criticisms of civil jury compe­
tencies and the jury research literature, see 
Lempert, Civil juries and Complex Cases: Taking 
Stock after Twelve Years, in I.itan, ed., VF.RlllC'r: As­
SESSING THL CmL ji:RY S\'STEM 181-247 (Washing­
ton, D.C.: Brookings Institution, 1993) ; Vidmar, 
The Performance of the American Civil jn1y: An l~m­
pirical Perspective, 40 ARIZ. L. REv. 849 ( 1998); 
Cecil, H ans and Wiggins, Citizen Comprehension of 
DijjicuUissues: ussonsfrom Civiljwy T rials, 40AM. 
U. L. REv. 727 (1991). 

6. Hans, Hannaford and Munsterman, The Ari­
zona ]my Reform Permitting Civil Ju•y Trial Discus­
sions: T he Views ofTrial Pwticipants,judges, and ju­
rors, 32 U. MICH. j.L. REFORM 349 (1999). 

7. ~ Dann, "Leami"g I.essons" and "speaking 
Rights": Creating Educated arul Democratic Jurie~; 68 
IND. LJ. l l!29 (1993). 



attorney strategic errors, affect the 
jury's ability to follow and compre­
hend complex evidence. Research­
ers, and increasingly many progres­
sive courts, suggest that reforming 
and improving the "decision making 
environment"8 can improve not only 
jury comprehension and perfor­
mance, but juror satisfaction with 
their trial experience. 

Challenging the current model 
The Arizona Supreme Court's Com­
mittee on More Effective Use of Ju­
ries recognized these issues when it 
made 55 recommendations to re­
form the jury system, many of which 
resulted in the officially 
adopted comprehensive 
jury reform rules in 1995. 
In the introduction to Ju-
rors: The Power of 12, its re-
port to the supreme court, 
the Committee cited "un­
acceptably low levels of ju-
ror comprehension of the 
evidence" as one of the 
motivating factors in urg-
ing the Supreme Court to 
adopt its proposed jury re-
form rules.9 Arizona's re-
forms, designed to make 
jurors active participants 
during the trial, include 
juror note taking, pre-de­
liberation discussions of 
evidence during civil tri-
als, and the right of jurors 
to ask written questions. 
The Arizona reforms also 
permit judges greater latitude in ex­
ercising their inherent powers to pro­
vide to each juror preliminary and 
final written jury instructions, as well 
as to open up a dialogue between the 
jurors, the judge, and the lawyers 
when a jury believes it is deadlocked 
or needs assistance. The result has 

8. Cecil, Hans and Wiggins, supra n. 5, at 765. 
9. j URORS: THE POWER OF 12, Report of the Ari­

zona Supreme Court Committee On More Effec­
tive Use of Juries (November 1994). 

10. Hans, Hannaford and Munsterman, supra 
n. 6, at 371-372. 

11. For a review of state jury reform efforts, see 
Munsterman, A brief history of state jury reform ef 
forts, 79 jUDICATURE 216 (1996); Murphy, et al, 
MA!>AGING NOTORIOUS TluALS (Williamsburg, Va.: 
National Center for State Courts, 1998) ; ENHANc­
ING THEjt:RY SYSTEM: A G u mEilOOR FORJUI>.YREFORM 
(Chicago: American judicature Society, 1999). 

been increased satisfaction with the 
judicial process by judges, lawyers, ju­
rors, and litigants. 

For years, jury reforms such as note 
taking and question asking were op­
posed on the assumption that jurors 
would miss crucial pieces of evidence 
or assume the role of advocate rather 
than neutral fact-finder. The empiri­
cal evidence collected thus far, how­
ever, overwhelmingly indicates that 
such opportunities do not adversely 
affect the pace or outcome of trials. 

It is intellectually arrogant for 
those in the legal system to assume 
that lay jurors are incapable of pro­
cessing complex information. We 

It is intellectually 
arrogant for those in the 
legal system to assume 

that lay jurors are 
incapable of processing 
complex information. 

have all been thrust into a techno­
logically advanced world, and lawyers 
and judges are hardly better pre­
pared for the task of sifting through 
scientific evidence than the jury. But 
common sense suggests that jury re­
form measures will aid understand­
ing, and jurors themselves support 
reforms such as those described 
above.10 We should recognize that it 
makes little sense to oppose practices 
that make jurors more comfortable 
with complex scientific information. 
To drive the point home, we have of­
ten made the observation that it is 
difficult to imagine an academic set­
ting in which taking notes and asking 
questions would not be permitted. 

Fortunately, the tides are begin­
ning to shift in the debate over jury 
reform. Already a number of states 
are adopting new rules; Arizona, 
Colorado, and California are just a 
fewY In New York, much of the re­
form debate has centered on the se­
lection, administration, and manage­
ment of the jury, but substantive 
changes are not far behind. Reforms 
such as increased jury fees and secu­
rity, and a juror hotline to report 
problems have been quite successful. 
However, the trend in these states and 
others is to expand beyond adminis­
trative concerns and attempt to im­
prove jury deliberations and perfor-

mance. These grassroots 
efforts led the American 
Bar Association in 1998 to 
adopt a number of jury re­
form ideals drafted by a 
Section of Litigation task 
force as part of its Civil 
Trial Practice Standards. In 
adopting these standards, 
the ABA recognized the 
need to provide juries, 
lawyers, and judges with 
the tools to increase jury 
comprehension in this era 
of increasingly complex 
evidentiary issues. 

However, a complete 
overhaul of state and local 
jurisdictional rules is not 
necessary. These reforms 
can often be imple­
mented, consistent with 
existing rules, at the dis-

cretion of the trial judge. Of course, 
when local rules conflict, those rules 
control, but most judges possess the 
inherent power to implement re­
forms in complex cases. For ex­
ample, Rule 611 of the Federal (and 
Arizona) Rules of Evidence permit 
the judge to control the mode and 
order of questioning witnesses and 
presenting evidence. With the num­
ber of complex cases dramatically on 
the rise, judges and lawyers need to 
collaborate to help the jury become 
better fact-finders. 

A practical guide 
Many lawyers and judges seem to 
have forgotten the proper role of ju-
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ries. Alexis de Tocqueville, the re­
nowned historian, once said: 

[t] he jury ... may be regarded as a gratu­
itous public school, ever open, in which 
every juror learns his rights, ... and be­
comes practically acquainted with r.he 
laws, which arc brought. within the reach 
of his capacity by the efforts of the bar, 
the advice of thejudge, and even the pas­
sions of the parties .. .l look upon the [the 
jury] as one of the most efficacious 
means for the education of the people 
which socie ty can crnployY 

It is this idea of educating the jury, of 
treating the courtroom as a class­
room , that judges and lawyers alike 
need to recapture. We urge all mem­
bers of the legal profession to imple­
menL, on their own initiative, the ap­
propriate reforms when cases require 
an understanding of complex scien­
tific evidence. 

Before we discuss individual re­
forms in more detail, it is important 
to note the role of judges in rigor­
ously applying the rules of eviden ce. 
The judge plays a very important role 
in improving jury comprehension by 
appropriately screening eviden ce 
and admitting only that which meets 
the appropriate standards. The judge 
must scrupulously protect the jury 
from unreliable scientific evidence.~& 

Jury selection, Lawyers are often 
criticized for using their peremptory 
challenges to "dumb down" the jury. 
In complex cases, however, it is in the 
best interest of all concerned to se­
lect educated jurors and not strike 
persons based on the extent of their 
education. While there is little em­
pirical evidence to demonstrate that 
m ore educated jurors are struck 
more often than less educated jurors, 
there does seem to be an unwritten 
rule of practice that professionals 
should b e struck when possible. The 
aur.hors themselves plead guilty to u s­
ing that approach as trial lawyers. 

Perhaps lawyers fear th at hig hly 
educated individuals will dominate 
in the jury room and b e able to per­
suade the jury to their side during de­
liberations. However, preliminary 
data suggest, and we believe, thatju­
rors take their job seriously and will 
not be easily persuaded to a position 
with which they do not agree.14 Those 

lawyers wh o be lieve in " dumbing 
down" juries should adjust their 
views accordingly, and recognize the 
important role of jurors as fact find­
ers and decision makers. Of course, 
both lawyers an d judges must still at­
tempL to detect jurors with prejudices 
or preconceived ideas, but they 
should also seek to empanel the best 
jurors available from the pool. 

Juror note taking and notebooks. 
Of all the reforms discussed, allowing 
the jury to take notes during the tr ial 
must be the most common-sense and 
least controversial. Neverthe less 
many jurisdictions just don't get it. 
Research indicates that note taking 
does not distract jurors, nor does it 
create an undue influence on those 
jurors who choose not to take notes. 
Judges in Arizona instruct jurors that 
they are not o bligated to take notes, 
and they tell the jury to pay atten tion 
to all aspects of the trial including 
witness demeanor and the documen­
tar y and testimonial evidence. 

The vast majority of courts recog­
nize that it is within the sound discre­
tion of the trial judge to permit ju­
rors to take notes. Judges need to 
thoughtfully exercise their discretion 
and allow j uror note taking in com­
plex cases, and lawyers musL urge 
judges to do so. Jurors need to be en­
com·aged to take an active role in the 
trial. Allowing the jury to keep track 
of p arties, witnesses, testimony, and 
evidence by taking notes will em­
power jur ies to improve their recall 
and understanding o f all issues, 
simple and complex. 

Jurors in complex cases should also 
be given a comprehensive n otebook 
containing items such as simplified 
jury instructions, layouts of the court­
room with the names and locations of 
lawyers and parties, and glossaries of 
scientific terms or helpful scientific 
diagrams, pho tographs, charts, and 
background data of all types. 

Better jury instructions. Judges his­
torically instruct juries at the end of 
the trial. There are few rules or cases, 
however, that prohibit judges from 
instructing juries earlier. Judges in 
Arizona provide juries with pretrial 
instructions that, for example, define 
the elements of the alleged crime or 
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define terms such as "negligence" 
and "fault." This permits the jury to 
understand the basic legal standards 
early in the case, refer to them dur­
ing the trial, and then concen lratc 
on th e presentation of the evidence. 

Jury instructions should be written 
in plain English. When drafting jury 
instructions, bothjudges and lawyers 
shou ld avoid unnecessary legal j ar­
gon. In Arizona, the state bar's Civil 
Jury Instruction Committee even in­
cludes a linguistics professor from a 
local university. Jury instructions 
must also be tailored to the case at 
trial. Instead of using only patte rn 
jury instructions, judges should work 
with counsel to draft case-specific in­
stru ctions that include party names 
and actual facts in the case, without 
comm enting on the evidence. In­
structions should be given early in 
the case both ora11y and in writing for 
maximum comprehension and m em­
or y re tention. The written instruc­
tions should be included in the jury 
notebook. Jurors need to understand 
the legal context of the evidence pre­
sented, and early instruction facili­
tates a better understanding of its le­
gal relevance. 

Finally, jurors should each be given 
a written copy of the final instruc­
tions and they sh ould be allowed to 
have the instructions in the delibera­
tion room. Arizona's rules require 
judges to prm.ide each juror with a 
copy of all the jury insLructions. After 
all, why should jurors have to pass a 
single copy when a few dollars can 
provide copies a ll around? And 
where is it written that jury instruc­
tions must only be oral? 

Permitting the jury to ask written 
questions. When it comes to issues of 
scientific evidence, lawyers and 
judges collaborate to understand and 
narrow the issues before the court. 
They ask each other questions to 
clarify misunderstandings prior to 
trial, and will confer even during the 
trial. Yet, once the tr ial begins,ju rors 

12. de Tocqueville, DEMOCRACY Ll\ A\!ERLCA 295-
296 (Vintage ed. 1945). 

13. Daubert v. Merrell Oow Pharm. Inc., 509 U. 
s. 579 ( 1993) . 

14. H ans, Hannaford and Munste rman, supra 
n. 6. 



traditionally are not permitted to ask 
questions. It is time to end this non­
sensical practice. 

Jury questions should be written 
and given to court personnel before 
the witness leaves the courtroom. 
Counsel should be given the oppor­
tunity to object in a sidebar, or out­
side the hearing of the jury, and the 
jury should be instructed about the 
limitations on questions that can be 
asked. In Arizona, there have been 
no reports of problems with this type 
of procedure after thousands of trials 
over the last four years. A study re­
ported in the March-Aprill996 issue 
of Judicature found that jury ques­
tions helped jurors understand the 
facts and issues, that jurors did not 
ask inapprop1iate questions, and that 
jurors did not draw inappropriate in­
ferences when their questions, due to 
counsel 's objection, for example, 
were not asked.15 

As the comments to the ABA Stan­
dards noted, state and federal courts 
have overwhelmingly recognized 
that it is within the sound discretion 
of the trial judge to allow juror ques­
tioning of witnesses. We encourage 
judges and lawyers to experiment 
with jury questions in complex cases. 
The empirical evidence, and our own 
experience, reveals that the fears and 
concerns about jury questions are 
unfounded. As two Arizona attorneys 
recently wrote, "Our experience 
[with juror questions] reinforces for 
us the effectiveness of juror questions 
in keeping the jury engaged and in 
improving the quality of our own trial 
presentations. The jurors' questions 
revealed areas of confusion or con­
cern, enabling us to adjust our pre­
sentation accordingly.'' 16 

Juror discussion during civil trials. 
Perhaps one of the most controver-

15. Heuer and Penrod, Increasing juror partici­
pation in trials through note taking and question ask­
ing, 79 JUDICATURE 256, 260-261 (1996) . 

16. Cabot and Coleman, Arizona~< 1995 Jury&­
form Can be Deemed a Success, AruZONAJouRNAJ, July 
12, 1999, at 6. 

17. See Hans, Hannaford and Munsterman, su­
pm n. 6; Hannaford, Hans a nd Munsterman, 
"Permitting Jury Discussions During Trial: Im­
pact of the Arizona Reform" 9 (1998) (unpub­
lished manuscript, on file with the authors). 

18. Chilton and Henley, Impmving the Jury Sys­
tem, Jury Instructions: Helpingjurrm Understand the 

sial Arizona reforms at the time of its 
adoption, and still controversial to­
day, is allowing jurors in civil cases to 
discuss the evidence prior to final de­
liberation. In Arizona, jurors are 
carefully instructed by the trial judge 
that they may discuss the case, so 
long as all members of the jury are 
present and they reserve judgment 
until final deliberations. The general 
consensus of the Arizona bench and 
bar is that this reform has been a suc­
cess. In fact, the Committee on the 
More Effective Use of Jurors, in its 
second report to the Arizona Su­
preme Court (in June, 1998), recom­
mended that the rules be expanded 
to allow pre-deliberation discussions 
during criminal trials. As of this writ­
ing, however, the supreme court has 
not adopted that recommendation. 

Traditionally, the view has been 
that permitting jurors to discuss the 
evidence early in the trial will lead 
them to make up their minds before 
hearing both sides. Recent studies 
suggest that this is not true. 17 In fact, 
some studies have gone so far as to 
say that requiring jurors to refrain 
from discussing evidence actually 
hinders their ability to process infor­
mation. 18 Pre-deliberation discussion 
can help improve juror comprehen­
sion, improve memory recall, andre­
lieve the tension created by a forced 
atmosphere of silence with regard to 
the evidence presented at trial.19 

Social scientists report that jurors 
naturally tend to actively process in­
formation as it is received. There­
fore, it is not surprising to find that 
studies show that anywhere from 11 
to 44 percent of jurors discuss the evi­
dence among themselves during the 
trial despite judicial admonitions to 
avoid such discussion.20 Explicitly al­
lowing pre-deliberation discussions, 

Evidence. and the Law, §II, PLRI REPoRTS (Spring 
1996) <http:/ / www.uchastings.edu / plri / 
spr96tex/ juryinst.hunl>. 

19. Hans, Hannaford and Munsterman, supra 
n. 6; Hannaford, Hans and Munsterman, supran. 
17; Chilton and Henley, supra n. 18. 

20. Chilton and Henley, supra n. 18. 
21 . Myers and Griller, Educating jurors Means 

Better Trials: jury Refrmn in Arit.ona, 36 JunGF.S J. 13-
17,51 (Falll997) . 

22. Hans, Hannaford and Munsterman, supra 
n. 6. 

then, is really an acknowledgment of 
what often occurs naturally. 

Perhaps surprising to some, Ari­
zona's experience has shown that 
when one individual juror makes a 
preliminary judgment during pre­
deliberation discussions, that judg­
ment is often tested or challenged by 
the entire group.21 In United States v. 
Wexler (1987) Judge Ditter aptly ex­
plained that "jurors are concerned, 
responsible, conscientious citizens 
who take most seriously the job at 
hand." Like Judge Ditter, we believe 
the jurors are more interested in do­
ing justice than in justifying their 
own loosely based preliminary con­
clusions, which are frequently sub­
ject to modification as a result of 
grou p discussions. 

A recent study of jury discussions 
during Arizona trials found that ju­
rors overwhelmingly support this re­
form and report that it has positive 
effects.22 Specifically, jurors said that 
discussions improved comprehen­
sion of evidence, that all jurors' views 
were considered, and evidence was 
remembered accurately. Addition­
ally, only a very low percentage of 
participants in the study said that 
trial discussions encouraged jurors to 
make up their minds early on. The 
study also found that, among judges, 
lawyers, and jurors, support for this 
reform increases with experience. 

Permitting pre-deliberation discus­
sion, more than any other reform, 
challenges the legal profession's tra­
ditional notions of jury behavior, but 
it is time to recognize the need for 
juries to have better tools in dealing 
with complex evidentiary issues. 

Independent court appointed or 
stipulated experts. Unlike finger­
print or ballistic evidence, where it is 
easier to understand the samples ju­
ries are asked to compare, genetic 
evidence requires juries to sit 
through conflicting scientific inter­
pretations from expert witnesses pre­
sented by the opposing parties. Early 
presentation of independent ex­
perts, either court appointed or 
stipulated, can help solve many of the 
problems presented by genetic evi­
dence. Recent surveys suggest that 
judges favor appointing independent 
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experts in complex cases. However, 
statistics show that the actual use of 
court appointed experts is relatively 
low.~3 This situation is unfortunate 
because there are many advantages 
to be realized by the use of indepen­
dent experts. For example, a case in­
volving the admissibility of DNA evi­
d ence using a particular type of 
analysis was recently before the Ari­
zona Superior Court. Both parties 
agreed to the appointment of a neu­
tral court expert to testifY about the 
procedures used in this analytial 
method. Substantial saving, in time 
and money, were realized by the ap­
pointment of the court expert. Judi­
cial economy and fairness demand 
the use of innovative techniques in 
dealing with admittedly complex sci­
entific issues. 

In most jurisdictions trial judges 
have inherent authority to appoint 
experts as technical advisors to assist 
the court. In fact, judges may appoint 
expert witnesses for testimonial pur­
poses under Rule 706 of the Federal 
Rules of Evidence and similar provi­
sions in force in most states. How­
ever, the use of court appointed ex­
perts to serve as a jury tutor on the 
basics of, for example, DNA evi­
dence, is an under-utilized tool.24 Pre­
recorded video "lectures" may be an­
other avenue to explore when 
considering how to educate jurors on 
issues of "common" scientific knowl­
edge. The basic building blocks of 
DNA and the basic methods of DNA 
testing could be simplified and pre­
sented to thejury in such a fashion as 
to make it much less intimidating. 25 

Many lawyers may argue that "du­
eling experts" is the model courts 
should adh ere to , base d on the 
adversarial nature of our justice sys­
tem. However, a recent study found 
that jurors do not rely on cross-ex­
amination of expert witnesses de­
signed to point out flawed scientific 
methodology.26 The auLhors suggest 
that this is because jurors do not be­
lieve lawyers are sincere in their at­
tempts to educate jurors, but rather 
see cross-examination as the lawyer 's 
attempt to undermine the expert 
through any means possible. 

Independent experts present an 

opportunity to not only improve juror 
comprehension and performance, 
but also decrease the substantial costs 
of expert witnesses, and increase judi­
cial economy. The adversarial nature 
of the trial may be diminished, but 
that is actually a benefit, not a cost, 
according to independent experts 
considering jury reactions to lawyer 
cross-examination of opposing party 
witnesses. It is the judge's responsibil­
ity to be proactive in ensuring that the 
trial is a search for the truth, and that 
it is not about lawyers setting up road­
blocks to that search. 

Allow a dialogue between jurors, 
lawyers, and the judge during delib­
erations. In place of the traditional 
"pep talk" judges often give to dead­
locked juries, Arizona explicitly pro­
vides for an opportunity for further 
instruction by the judge and argu­
ment by the parties. Why should the 
opportunity to educate jurors further 
stop once deliberations begin? Allow­
ing additional e"idence, argument by 
counsel, or providing further instruc­
tion is no t problematic, legally or 
pragmatically. Of course,judges must 
be careful not to influence jurors and 
need to limit further inquiries only to 
those issues that confuse or divide 
the jury. Once again, there a re many 
cases approving the judge's inherent 
authority to reopen a case for addi­
tional evidence or argument where 
the jury needs further admissible evi­
dence to reach a verdict, or to deter­
mine if a deadlock is unavoidableY 

Opening the courtroom to more 
creative learning. Increasingly, the 
Human Genome Pr~ject's Ethical, 
Legal and Social Implications Pro­
gram is sensitizing the judicial and 
legal community about the changing 
rule of the law in light of new genetic 
dis coveri es and testing methods. 
Primers reviewing DNA and genome 
science h ave been written, memo­
rable cartoon drawings simplify so­
phisticated concepts,28 and video 
background resources explaining ge­
netics in meaningful non-scientific 
ways are growing in number. 

Further, difficult concepts can be 
reduced to plain English and con­
veyed to juries through innovative 
technologies, including live, video-
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taped, or interactive Internet-based 
tes timo n y. These approach es can 
easily be presented while simulta­
n e ously ensuring that complex 
scientific evidence is afforded the 
utmost of seriousness. 

Educating the jury early in the trial, 
by using court appointed experts, bet­
ter written jury instructions, jury 
notebooks, and basic adult education 
techniques, will provide a foundation 
for later testimony of experts pre­
sented by the lawyers. Jurors who have 
been tutored early about complex 
scientific issues will be in a better posi­
tion to judge both the content and 
character of dueling experts. 

Who benefits? 
Two central participants in the court­
room are the ultimate beneficiaries 
of reform-oriented jury approaches 
when h eavy doses of scientific evi­
dence are the subject of an unfolding 
courtroom drama: jurors, and more 
importantly, litigants. Contemporary 
behavioral research, and Arizona's 
jury reform experience, substantiate 
that comprehension and under­
standing are significantly enhanced 
when information is actively pro­
cessed. Most courts already possess 
the tools to implement the educa­
tional techniques discussed above. 
Whether through system-wide jury 
reform or the efforts of individual 
trial judges and trial lawyers, a more 
jury-centered trial will not only allow 
jurors to actively and intelligently 
p articipate in the fact-finding and 
d ecision-making p rocess, but also 
give the litigants a better truth-find­
ing forum. ~1i 

23. Sanoers, ScientiftcaUy Complex C-n.ses, Trial by 
fur)', and the Erosion of Adversarial Proce.Hr.s, 48 
D~PAur. L. REv. 355, 3 7R-379 ( 1998). 

24. THE. E vAJ.U.UION m· FoRENSIC DNA F.vmENCF. 
169-171 (Washington, D.C.: National Researcb 
Council, 1996). 

25. For examples of excellent illustrations and 
explanations, see H oagland and Do LSon, TH~ W AY 

LrrF. WoRKS (New York: Time Books, 1995). 
26. Kovera, McAuliff and H~bert, Rea.mning 
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Virtually no day passes and 
no newspaper publishes 
without reference to new 
developments in biotech­

nology, and most have legal implica­
tions. A few are studded with ethical 
controversies. Many portend wide­
spread social adjustments. Because 
legisla tures are slow to act, those con­
troversies can b e expected to b e 
brought to court systems for resolu­
tion. Courts will become the first­
not the last- resort for both dispute 

The ideas and expressions of this paper are solely 
those of the authors; they do no t n ecessarily 
reflect the policies or opinions of the Einstein 
Institute for Science, Health & the Courts, its di­
rectors, or its sponsors, or the courts of the State 
of Utah. Support for this article was provided in 
part by the Office of Biological and En viron men­
tal Research, U.S. Departme nt of Energy 
through grant no. FG02-DE-96ER62170 and by 
the National Institute of Environmental Health 
Sciences, National Institutes of Health , U. S. De­
partm ent of Health and Human Services 
through an inter-agency agreement for the same 
grant award . Nothing in this article should be in­
terpreted as reflecting the policies or opinions of 
the aforementioned federal agencies. 

EDUCATING 
JUDGES 
for adjudication of 
new life technologies 
Judges will increasingly be called upon 

to adjudicate controversies related 

to genetics and biotechnology. 

A series of workshops is helping to prepare them. 

by Franklin Zweig and Diane E. Cowdrey 

resolution and policy interpretation 
during the 21st century's early years. 1 

Judges, and sometimes juries, will 
adjudicate controversies re lated to 
biotechnology-th e ability to in­
vent and influence life forms at the 
m olecular level, technical deploy­
ment of reversible and permanent 
changes to crops, plants, ani mal 
life, and the structure and function 
of human biology. 

While economically-relevant civil 
cases are directly related to the new 

1. The economic value of knowing the exact 
ingredien ts (sequencing) and location (map­
ping) of the human genome is clearly presented 
in Gillis C1·acking the Code, Business Magazine 
Supplement, The Wash ington Post, September 
27, 1999, at 18-20. 

The concept of a gene is crucial to all 
EINSHAC case management and review sce­
narios. For a clear, digestible, recent overview, 
see Shreeve, Secrets of the Gene, 196 NATIONAL GEO­
GRAPIUC 42-76 (1999). 

For a perspective on some forecasted implica­
tions of life technologies based upon genetic en­
gineering , see the special supplement, Your 
Bionir. Future, l 0 SciENTIFIC AMERICAN (Fall, 1999) . 

life technologies, so will be criminal 
proceedings. The use of biotechnol­
ogy to engineer brains resistant to 
addictive disorders, for example, 
could have vast implications for the 
criminal justice system and for our 
rights-based jurisprudence. 

America leads the world in bio­
technological advances, and is im­
peded by little regulation. American 
judges should anticipate that interna-

FRANKLIN ZWEIG is President of the 
Einstein Institute for Science, Health & 
the Courts. 

DIANE E. COWDREY is director of edu­
cation at the Administrative Office of the 
Courts, Utah, and a member of the Board 
of Directors of the American Judicature 
Society. 

tiona} as well as domestic parties will 
paper U.S. state and federal courts 
and international forums with de­
mands for injunctive relief, damages, 
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and criminal law enforcement. How 
will judges cope? 

This article discusses conferences 
presented by the Einstein Institute 
for Science, Health & the Courts 
(EINSHAC) designed to orient 2003 
judges by year 2003 to evidence 
from genetics, m olecular biology, 
and biotechnology. It also describes 
an impac t evaluation of the West­
ern States Genetics in the Court­
room Conference, the ninth in a se­
ries of 16 conferences. 

The curriculum for the conference 
series has been well developed and 
tested. Most conferences are three 
days, but may vary to accommodate 
local sponsors' needs and interests. 
Three types of conferences have 
been designed: basic genetics train­
ing for federal and state judges; spe­
cialized conferen ces on behavioral 
genetics, biomarkers, and biological 
property; and policy courts confer­
ences for justices and judges of re­
viewing forums. With an objective to 
raise judicial confidence in case man­
agem ent, conferees report that infor­
mal contacts with science advisors at 
the conferences are a valuable educa­
tional experien ce. 

Participation in three day, p rob­
lem-solving conferences appears to 
h ave a significant ripple effect and 
other useful impacts, but must be 
subjected to better tests as the series 
proceeds. The results of the impact 
evaluation also prompt us to ask 
whether judicial temperament is it­
self influenced by genetic factors; 
and whether the judiciary of the fu­
ture will be selected in part from test 
results utilizing genetic screening 
technologies. Whether answered af­
firmatively or negatively, the court~ 
will find orientation to the new biol­
ogy indispensable to 21st century 
case management. 

Learning about the new biology 
Judges need a special form of science 
education in order to craft and 
implement adjudication tailored to 
novel, complex cases. Audiences at 
11 molecular science conferences 
conducted during the past two years 
favored a combination of laboratory, 
science background and judicial ap-

plica tions problems. FJNSHA C' s 
three day conferences h ave delivered 
genetics, molecular biology and bio­
technology curriculum to approxi­
mately 1 ,100 judges. Six more con­
ferences are on the drawing boards 
for years 2000 and 2001. They will 
offer to an additional 1 ,000 judicial 
participants problem-based, colle­
gial forums to envision causes of ac­
tion , case content, and novel evi­
dence management. 

Powered by an evidence jurispru­
dence in the United States that re­
cently h as imposed upon federal 
judges a new duty of science and 
technology gatekeeping- a duty that 
has in one form or another been 
adopted by an estimated one-half of 
state cou rts-the conference series 
offers a knowledge foundation to 
promote case managemen t. The new 
biology challenges judges with novel, 
even revolutionary findings, with 
tests and testing technologies that 
immediately harness those new find­
ings, and with a generation of expert 
witnesses that did no t exist even five 
years ago. 

Our goal is not to transform judges 
into arm chair scientists. It is to aid 
management of cases brought to the 
courts, to facilitate just resolution of 
the disputes that turn upon the bio­
logical revolution in cases from A to 
Z-one might say from Adoption, 
where a demand is now heard forge­
netic testing profiles, to Zoological 
Diversity, where introduction of ge­
netically-engineered life forms may 
be claimed to aid or injure a plan­
e tary region's gene pool. 

But does it work? 
A three day conference linking sci­
ence, ethics and law is challenging 
fun for judges years away from Biol­
ogy 101. But that does not mean its 
impact will endure. What happens 
when the rosy glow at conference de­
parture gives way to the next several 
months' case calls? 

To find out, an impact evaluation 
was developed by the Utah Adminis­
trative Office of the Cour ts, one of 
the sponsors of the conference con­
vened in October, 1998 for judges 
from five Western states.2 Conducted 
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six to ten months after th e con­
ference's conclusion by Utah 's chief 
judicial educator, structured personal 
interviews were used to measure the 
conferenc e 's perceived usefuln e ss 
and impact. Twen ty interviews were 
conducted from among 80 partici­
pants; 16 were deemed usable for the 
evaluation re port. Names were 
chosen randomly from sub-samples 
stratified to assu r e representation 
from each of the five states that sent 
conferees. The objective was to evalu­
ate a single conference's impact from 
its participants' point of view; just as 
important, we sought a template for 
evaluating future conferences' im­
pact during the second tier of genet­
ics in the courtroom offerings, those 
planned for the first three years of the 
new century. 

The evaluator asked judges from 
each of the five participating states 
what they remembered most vividly 
about the conference; how meaning­
ful retained information and perspec­
tives ap peare d six months la ter ; 
whether they applied material ac­
quired at the conference in cases; and 
to what extent post-conference colle­
gial activities were spurred by confer­
ence participation, including con­
tinuing study. Judges were also asked 
if the conference had increased their 
confidence in m anaging genetics­
related cases. Jn service to brevity, we 
discuss only general findings and two 
impact dimensions below. 

The fu ll report concludes that 
judges exhibited from their confer­
ence experiences considerable satis­
faction, concept durability, and appli­
cation a half year following th e 
conference. However, we caution 
about over-generalizing the fin dings. 
T his was a single conference follow­
up and may not be representative of 
the other conferences. 

A qualitative research design was 
chosen in order to elicit fuller infor­
mation from conference participants 
than would have been possible using 
quantitative research methods. This 

2. Cowdre.y, " Courts and the. Challenges of Ge­
netic Tesring: Impact Evaluation Final Report, " 
September, 1999, Administrative Office of Utah 
Courts, 450 South State Street, PO Box 14024.1, 
Salt Lake City, Utah 84114-0241. 



study may provide guides for future 
evaluations using quantitative scales, 
studies designed to more thoroughly 
describe and explain the judicial ex­
perience at the interfaces of bio­
science, ethics and law. An advantage 
afforded by the Western State's im­
pact evaluation study was that all in­
terview comments were transcribed, 
making it possible to relate judges' 
experiences in their own words. 

Retained meaning 
Not everyone had had the opportu­
nity to use the information in a case 
since departing the Western States 

Conference, but when judges did 
have a case related to genetics, they 
reported they were better able to 
manage it and felt more confident in 
doing so. Learning theory tells us 
that if new information is presented 
in such a way that learners can make 
connections with old information, 
learning will occur. Based on the 
evaluation' s interviews, all of the at­
tending judges included in the fol­
low-up sample reported retained re­
call that held significant meaning for 
them. Responses tended to fall into 
one of three categories: 

• Specific or general genetics sci-

ence background presented at the 
conference; 

• Philosophical issues that were 
raised from the material presented at 
the conference; or 

• Judicial and/ or legal issues raised 
from the material presented at the 
conference. 

Judges' answers sometimes fell 
into more than one of these descrip­
tive categories. For instance, some 
judges recalled specific genetic tech­
nical information-the structure of 
DNA, for example-and then seam­
Jessly incorporated it into remarks 
about their work as a judge. Judges 
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comments, minimally edited and 
coded by subject numbers to protect 
identity, therefore, often bridged re­
sponse categories. The following in­
cluded both specific and general re­
call of technical information: 

I acquired a better understanding of 
DNA, what it means, what it can be tiscd 
for, how it is acquired, than I ever had 
before ... 

.. .In terms of what I got out of ir., I felt 
that I got a much better grasp of techni­
cal scientific issues and genetics, and 
DNA fingerprinting and I think I was 
able to share those thoughts in a con­
structive way with the other judges. 

Rather than recalling specific, 
technical information from the con­
ference ' s science presentations, 
some participants highlighted philo­
sophical issues that were raised in the 
course of the V\Testern States' confer­
ence curriculum. Some judges re­
ported having raised issues them­
selves in and following their 
conference participation. Others 
found that the conference affected 
them profoundly and personally: 

And the two things I came away with 
were ... one, that the very rich are going 
LO be able to genetically engineer their 
children. They're going to end up to be a 
different species than the rest of us. And 
two, that our legislature, both the state 
and federal, as we just had proven to us 
once again, are controlled hy special in­
terests, and they are not going to protect 
us from the life insurance companies and 
the health insurance companies who are 
going to use DNA to our detriment. 

You know, another judge and I, while 
we were going through the conference, 
took some time, probably a couple of 
hours, and talked about our philosophy 
of life and the impact that this had on 
that. It was really an interesting discus­
sion that I won't forget. It just made me 
sort of marvel at life. At how amazing it is 
that lVe live and die and that we can gen­
erate human life from this little descrip­
tive code. So that really sticks with me. 
The ethics of the scientists really sticks 
with me. I was really impressed and 
happy to sec such integrity and such con­
cern and compassion. You know, people 
think scientist~ are sort of test-tube and 
kind of removed and everything, but 
these people really do it because they're 
interested in life, and human beings and 
life. That sticks with me. 

Some participant~ were more fo-

cused on connecting the information 
presented with their work as a judge. 
They reported remembering the im­
plications of the science in the dis­
charge of judicial and/ or legal pro­
fessional responsibilities: 

.. . And as a judge, I've thought about that 
(free will vs. biological determinism) a 
great deal in sentencing and dealing with 
complex problems wit.hin our communi­
ties, and how much of those are voli­
tional? How much of that activity may in 
fact be genetically based? So this whole 
concept of sort of individual free will ver­
sus social determinism and genetic deter­
minism is something I think about a 
great deal since the conference. 

There are things that f remember from 
the conference in terms of the role that 
genetic evidence is going to play in all 
kinds of litigation and not just DNA 
criminal cases, but all these other types of 
case examples that we discussed at the 
conference. The context in which it can 
come up in terms of employment dis­
crimination and you know, civil cases, as 
well as criminal. 

"Ripple effects" 
Like ever-widening ripples in a pool 
stirred by a thrown stone, conference 
content and perspectives were spread 
to others, increasing dissemination, 
and extending conference impact. 
Among individuals, impact echoes 
also were detected with respect to 
participants' heightened interest in 
continued, personal, scientific learn­
ing. Conference ripple effects can be 
described in three categories: 

• Some conference participants 
shared their information and experi­
ences with their colleagues, both in­
formally and in formal modes. 

• Nearly all conference partici­
pants reported being more open and 
interested in information about ge­
netics that they encountered casu­
ally; they read the popular press 
more carefully, including genetics-re­
lated items that, prior to the confer­
ence, they might have ignored. 

• Some conference participants 
were inspired by the conference to 
conduct or initiate further genetics 
study and reading. 

Some participants in the first cat­
egory reported more formal dis­
semination of conference-based in-
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formation, as illustrated by the fol­
lowing quote: 

... There were four or five of us there 
(from the same bench) at the confer­
ence. When we came back, we gave a 
panel presentation on the confer­
ence ... and then we vicleota.ped it so that 
it's available to the judges that couldn't 
get to that conference. 

In addition to in creasing the 
breadth of impact by discussing the 
conference with fellow judges, some 
participants increased the depth of 
the impact by continuing to educate 
themselves in the area of genetics: 

I've paid lots more attention to them 
[current news releases involving genet­
ics] than I ever did in the pa~t, simply be­
cause now that I have the additional edu­
cation that I got from the conference, I 
an1 more able to understand things and 
I'm curious, waiting for those break­
throughs, waiting for when they' re going 
to be announcing them, those sorts of 
things ... it's just paying attention to 
magazine and newspaper articles that I 
probably would 've ignored before this 
conference. 

I did do a lot of additional reading 
on ... one aspect of DNA and .. I did a pre­
sentation, from the sta.ndpoint of what is­
sues does this raise for some of the medi­
cal cases we hear and how, from the 
perspective of the care provided or treat­
ment provider, and that's what I was read­
ing about . ... It was in our packet of ar­
ticles that we received and I used that 
packet to get to other articles. 

Although the Western States Con­
ference offered no prescriptions or 
model orders for judicial manage­
ment of genetics-related evidence, 
participants offered many comments 
that poin Led to increased confidence 
in case management generally. A few 
had been assigned criminal cases and 
felt more comfortable with the DNA 
forensic evidence introduced and in 
managing expert witnesses. Ninety­
three percent of the judges reported 
an increase in their confidence level 
in presiding over genetics issues. De­
tailed in the impact evaluation re­
port, several judges noted the confer­
ence saved them time when on-point 
cases arise. Having been provided a 
baseline of knowledge in genetics, 
these judges were able to grasp and 
absorb testimony more quickly, ask 



relevant questions of witnesses when 
necessary, and feel more confident 
about their rulings. 

Screening for judicial 
temperament 
Evaluative comments were grate­
fully received, but they also raised a 
question. Could it be that self-selec­
tion in the decision to accept an in­
vitation to attend an ethics-studded 
science conference is the dominant 
variable unde rpinning the meet­
ing's success? Would another sector 
of the judiciary be more science­
resistant, less favorably impressed 
with the legal implications? 

way to huge numbers of predictive 
genetic tests, many of them purport­
ing to spot potentials for mental and 
emotional flaws that will occur later, 
perhaps decades later, and for some 
of which treatment forseeably will be 
available . Pharmacology has pro­
duced in recent years a growing 
storehouse of mood-altering drugs. 
What if scientists claim the ability to 
create genetic screening that will pre­
dict temperament in general, the du­
rability of judicial temperament spe­
cifically?3 Would the public demand 
it? Would policy makers adopt it? 
Would judicial appointment screen­
ing panels require it? Would a judi-

(manic-depressive) Disorder. Both 
clinical conditions could handicap 
the dispassionate, detached, objec­
tive, even-handed, calm-inducing 
professional conduct expected of 
judges in their a ttempts to resolve dis­
putes. The scenario, in turn, raises all 
the scientific, legal, ethical, and social 
issues set in motion by on-rushing ad­
vances of molecular biology, biotech­
nology, and human genetics. Nothing 
could be more occupationally salient 
for the bench. Nothing could stir 
more attentive discussion. But sci­
entific validity is key to the discussion. 
And a working understanding of the 
terms used by the scien tific commu-

nity is necessary to assess 
tha t validity. 

Answers to these ques­
tions must await the evalu­
ation research planned 
for the next generation of 
conferences. Using case 
controls, EINSHAC plans 
to compare judicial at-
tendees with non-attend­
ees. But we wonder, on the 
other hand, if the issues 
advanced simultaneously 

Disputes rooted in the 
biotechnologies affecting 

human nature will be 
brought powerfully to court 

in novel claims founded 

We expect that the jury 
will be out for the next few 
years as we explore more 
fully the possible connec­
tion between judicial tem-
perament, gene tic testing, 
and civil and criminal case 
management. This line of 
future investigation may 
well help the courts cope 
with complex issues j ust 
around the bend. 

at meetings and as ques-
tions to non-participants 
might stir the same leve l 
of interest. Is there some­
thing about the desire to 
be a judge, and about the 

upon a new generation 
of scientific evidence 

and biological engineering. ***** 

a r t of j udging, that el-
evates interest in genetics? 

From the inheritance of intelli­
gence to causes of violence and men­
tal illness to the cure of addictive dis­
orders, behavioral genetics appears 
to hold special fascination for courts. 
Perhaps judges expect molecular bi­
ology to provide keys to the scourges 
of human nature and nurture that 
appear daily in our 30,000 court­
rooms. Scientific claims certainly will 
abound as the map of our genes gives 

3. Judicial temperament is a tenn of ar t gener· 
ally incorporated into Canon 2 of the American 
Bar Associa tio n 's Model Code of J udicial Con­
duct. A neuroscience-based conception of tem­
perament may be found in Hamer, LIVING WITH 

OuR GE.ws 12-25 (New York: Anchor Books/ 
Doubleday, 1998) ; also see, Hamer, Tweaking the 
Genetics of Behavior, in "Your Bionic Future," 10 
SclENnFIC AMERICAN 62-67 (Fall, 1999). This is a 
very different conception from judicial tempera­
ment highlighted in the legal literature that fo­
cuses mainly on intemperate behavior as a fou n­
dation for disciplining j udges' misbe havior on 
the bench. See, A Perspective on "Temper in the 
Ornrt, "23 F ORDHAM URBAN LJ. 709 (1996) ; Decen-

cial candidates' own rights to privacy 
be vulnerable to assault as an inci­
dent of a desire to serve the public 
from the bench? 

Such questions shape one complex 
scenario selected for small group dis­
cu ssion by some genetics' confer­
ences' judicial planning committees.4 

In the hypothetical fact pattern, a ju­
dicial screening commission requires 
a predic tive genetic test for Alz­
heimer ' s Disease and Bi-Polar 

tralized Self&gulation, Accountability and Judicial 
Independence Under the Federal judicial Conduct and 
Disability Act of 1990, 142 U. PA. L. R.F.v. 25 ( 1993); 
and Disciplinary Actio11 Against judge on Gmund of 
Almsive OT Intemperate Language Toward Attorney.r, 
Court Pers011nel or Parties to or Witnesses i11 Actions 
and the Like, 89 A .L.R. 4th 1278 (1991, 1998 
Supp.) 

4. The case scenario involving genetic testing 
of judicial compete ncies and p red isposition is 
entitled Walker v. Judicial Nominating Commis­
sion. It may be ordered from from The Einstein 
Institute for Science, Health and the Courts, 
5505 Connecticut Avenue, NW., Washington, DC 
20015. 

An observation ends 
this brief discussion. In 

order to function as adjudicators of 
issues stemming from scientific ma­
nipulation of the new biology, 
judges, in th e ir own interest, must 
shop for oppor tunities to get smart 
about fields thought long ago to 
have been aban doned in favor of 
the law's majesty a nd power. The 
law trumps in a constitu tional sys­
tem. Adjudication rules in a democ­
racy founded upon personal rights. 
But disputes rooted in the biotech­
nologies affecting human nature 
will be brought powerfully to court 
in novel claims founded upon a 
n ew generation of scientific evi­
dence and b iological engineering. 
That evidence will be orbited by 
ethical, legal, and social issues th at 
will require Solomon's wisdom and 
Einstein's insight . ~14$ 
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No defined boundaries 

by Dena S. Davis 

The Clone Age: Adventures in the 
New World of Reproductive Tech­
nology, by Lori B. Andrews. Henry 
Holt and Co. 1999. 264 pages. 
$25.00 

I f reproductive technology is the 
Wild West of medicine, as Lori 

Andrews claims, then Andrews her­
self is surely Paladin, the hero of 
"Have Gun, Will Travel." Whether 
she is jetting off to Dubai to advise 
the government on cloning; litigat­
ing a challenge to an Illinois law 
passed to deter in vitro fertilization; 
or brazening her way past the cus­
toms agent in Miami, straight off a 
flight from Columbia with a con­
tainer of blood samples and sperm 
that "absolutely cannot" be opened, 
Andrews is in the thick of the action. 
This account of her adventures is a 
quick read and an enthralling story 
that should engage and reward the 
neophyte and sophisticate alike. 

Any reader who begins this book 
with a dewy-eyed view of selfless doc­
tors helping infertile women and 
men to have "miracle children" will 
soon be disabused. Andrews presents 
us with few heroes, and most of her 
characters are downright money­
grubbing, if not nefarious. Men come 
off much worse than women, but few 
people come off well. Her tale is 
largely one of carelessness, cynicism, 
and a focus on profit and scientific 
success for its own sake; the interests 
of the would-be parent or the baby it-

self are often so far in the background 
they hardly seem to surface at all. 
Andrews reminds us that it is harder 
to regulate reproductive technology 
than nuclear technology, and pre­
sents one "truism" learned from her 
career: "If it worked in just one ani­
mal, it will be tried in a woman." 

Government employees appear no 
better than private researchers . 
Chapter 12, "Genetic Politics," is a 
particularly unflattering portrait of 
Francis Collins, head of the National 
Human Genome Research Insti­
tute-the folks who are spearheading 
the Human Genome Project to­
gether with the U .S. Department of 
Energy. According to Andrews, who 
took over from Nancy Wexler as chair 
of the working group set up to ad­
dress difficult social issues such as ge­
netic discrimination, the working 
group was deliberately torpedoed by 
Collins. After Andrews quit, she was 
told by .James Watson, the famous ge­
neticist and previous head of the In­
stitute, that he had "wanted a group 
that would talk and talk and never get 
anything done. " 

As Andrews says, this book is pri­
marily a memoir, and thus rather 
loosely organized. But simply by de­
scribing her own ''adventures, " 
Andrews touches on virtually all the 
interesting topics in reproductive 
technology. She describes the pre­
cipitous rise of multiple births engen­
dered by infertility treatment, looks 
critically at the lack of concern for 
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the grave risks this poses to mothers 
and babies alike, and remarks that, 
"Like the proverbial traveling sales­
man who impregnates the farmer' s 
daughter, the infertility doctors who 
use technology to create superpreg­
nancies seem untroubled by their re­
sults." She takes us on a rather nause­
ating tour of websites and other 
venues created to sell upmarket 
sperm and eggs to wealthy buyers, 
and introduces us to a purveyor of 
sperm from Nobel prize-winners and 
other geniuses (only Mensa women 
need apply). 

Abused and maltreated 
Andrews reminds us of all the ways­
from negligence to deliberate mal­
feasance-that couples who use re­
productive technology can be 
misused, abused, and maltreated. 
Sperm donation, for example, began 
in 1884 v.rith a medical doctor insemi­
nating a woman while she was anes­
thetized, without her knowledge or 
consent. A century later, Dr. Cecil 
.Jacobson became mildly famous in 
Virginia for siring somewhere be­
tween 15 and 75 children with his 
own sperm, when he had told cou­
ples that he would be choosing 
sperm from anonymous donors 
matched to the husbands' character­
istics. Worse yet, Jacobson gave some 
women hormones to convince them 
that they were pregnant, stringing 
then along for as much as 23 weeks 
with fake sonograms, only to tell 
them that they had "miscarried" and 
"absorbed" the babies into their 
bodies. Andrews points out that 
Jacobson was a respected clinician 
with a fine medical pedigree, and 
that, during his trial, many promi­
nent people supported him and 
wrote letters on his behalf, including 
Senator Orrin Hatch. 

Andrews' discussion of surrogacy is 
also filled with scary stories in 'vhich 
the children created through this 
process are in danger of being pulled 
apart by warring paren Ls, or falling 
through the cracks with no parents at 
all. (Lawyers, it should be noted, are 
rarely more attractive than doctors in 
Andrews' universe.) Her chapter on 
posthumous reproduction, entitled 
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"The Sperminator," is equally chill­
ing in its portrait of reckless, self-serv­
ing doctors and grieving, impulsive 
families, rushing to "harvest" sperm 
from dead and comatose men with­
out a firm notion of what those men 
would have wan Led. 

The most positive chapters in the 
book focus on genetic researchers 
doing fieldwork in Venezuela and 
Sardinia, two places with high con­
ceo trations of po Len tia 11 y lethal 
genes, in the first case for Hunting­
ton Disease and in the second for 
thalassemia. Andrews sketches some 
of the ethical ambiguities in this 
work, especially in Venezuela, where 
the research subjects lack the means 
even to obtain the basic medical care 
that we do know how to provide. She 
touches on some of the double stan­
dards that obtain between research 
in our own country and research with 
poor and uneducated people abroad. 
Nonetheless, the final portrait is of 
doctors and researchers honestly try­
ing to help people faced with terrible 
tragedy, and of some actual good be­
ing done. In contrast, she is very wary 
of eugenic uses of genetic testing, 
and of increasingly more demanding 
"admissions standards" before chil­
dren are welcomed into the world. 

The book begins with the trip to 
Dubai, and the strangeness of that 
environment is Andrews' metaphor 
for her own work: no defined bound­
aries. And yet, Andrews does attempt 
to draw some lines. She begins and 

Insecurity with science 

by Michael B. Getty 

Legal Alchemy: The Use and Mis­
use of Science in the Law, by David 
L. Faigman. W.H. Freeman and 
Company Publishers. 1999. 256 
pages. $24.95. 

D avid L. Faigman's new book, Le­
gal Alchemy, provides a thought­

provoking review of the history of law 
and science. Beginning with their 
common roots in religion, Faigman 

ends with the subject of human clon­
ing, of which she disapproves. She 
worries that her largely successful le­
gal efforts in the name of procreative 
liberty, on the part of women who 
wan ted to use reproductive technol­
ogy to conquer infertility, made h er 
an unwitting champion of cloning as 
well. Perhaps she has done her work 
too well? 

Roller-coaster of a read 
This book is a great roller-coaster of a 
read, and one 1 will recommend to 
my law school library (and probably 
send to a couple of friends for Christ­
mas). Andrews didn't write it as a so­
her treatise in ethics or law, and it 
would be wrong to compare it to her 
other work, which constitutes a large 
and impressive scholarly oevre. 
Nonetheless, precisely because this is 
the kind of work that will appeal to 
readers with little p rior knowledge, I 
wish she had been a bit more careful 
to distinguish fact from opinion. For 
example, I disagree with Andrews' as­
sertion that m ost (American?) scien­
tists have now embraced the notion 
of human cloning, a shift that she 
said took "a matter of months." She 
may turn out to be right about this, 
but she doesn't present the evidence. 
I am more troubled by the way in 
which she sometimes presents hypo­
thetical questio ns as if they were 
based on fact rather than specula­
tion, a practice misleading to the un­
wary reader. (This habit may come 

contrasts religion's historical non-ac­
ceptance of science with the courts' 
sometimes total acceptance while fail­
ing to insist on valida tion. He points 
out that to understand the dichotomy 
between law and science one must re­
alize that the prestige of the law is de­
rived from adhering to traditions of 
the past, while the prestige of science 
turns on how quickly it can advance 
to the future. Even more pragmati-
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from constructing too many law 
school exams.) It would be easy to 
believe, from one paragraph in her 
"Genetic Politics" chapter, that a 
gene had been discovered and pin­
pointed that definitively predicted 
sexual orientation, and that the 
Armed Services was seriously con­
templating using that gene to decide 
who to kick out of the army. 

Although Andrews' galloping style 
makes the book so much fun, I wish 
she had spent a little more time draw­
ing connections between the facts 
she presents and the inferences she 
draws. A particularly irritating ex­
ample: "There is speculation that 
Dolly's cells most likely are set to th e 
genetic clock of the nucleus donor 
and therefore are comparable to 
those of her six-year-old progenitor, 
whi ch could psychologically lead 
people to view cloned animals and 
humans as short-lived, disposable 
copies." V\Tell, I know that the first 
part of that statement is true, i.e., 
that the specula tion about Dolly's 
"genetic age " exists. But who has 
been wondering if that early aging 
problem would lead p eop le to think 
of cloned humans as disposable cop­
ies, and what are their grounds for 
their concern? That seems like an 
enormous and unwarranted leap , 
and I'd like to see some of the steps 
filled in. ~~~ 

DENA S. DAVIS is an associate professor at 
Cleveland-Marshall College of Law. 

cally, he suggests that science assumes 
behavior is based on biology and ex­
perience while the law assumes that 
humankind has free will. Faigman, a 
professor at H astings College of Law, 
sees the law and science as rival sib­
lings of mother religion. 

This book is well written, thor­
oughly interesting and worthwhile 
reading for anyone. The author's 
periodic reference to law, classics, 
poetry, prose, as well as landmark 
cases, not only puts the subject in 
context but adds broad appeal. 
While the impetus for this work can 



probably be ascribed to the Su­
preme Court's Daubert decision 
(which placed increased responsi­
bility on judges to determine there­
liability and value of scientific evi­
dence) , upon reflection it is clear 
that this treatise is both timely and 
necessary, regardless of Daubert. 

Professor Faigman concludes that 
the Supreme Court, and courts gen­
erally, are reluctant to delve too 
deeply into scientific matters. This 
insecurity with science, however, has 
real costs-creating an assortment of 
doctrinal problems for the law. He 
posits that justices and judges do 
somersaults to avoid substantive spe­
cific analysis of science issues. His 
criticism, however, is not limited to 
the courts. He suggests: 

• The courts' use of science has 
been slowed by the impurity of much 
of the science they see. 

• Lawyers suffer from "syndromic 
lawyer syndrome," which he defines 
as acceptance of any simplistic expla­
nation for complex human behavior 
that supports desirable legal out­
comes. 

• Politics often masquerades as sci­
ence. For example, the rape trauma 
syndrome and the battered woman 
syndrome were offered as scientific 
fact but are really political ploys with 
little scientific support. 

The Court and Congress 
The author gives meaningful ex­
amples, from the Scopes trial to the 
OJ. Simpson case, and urges judges 
never to abdicate their responsibility 
for determining what is worthwhile 

DNA's search for truth 

by Clay Strange 

And the Blood Cried Out: A Prose­
cutor's Spellbinding Account of the 
Power of DNA, by Harlan Levy. Ba­
sic Books. 1996. 224 pages. $24. 

A nd The Blood Cried Out is a read­
able account of the develop-

testimony. But perhaps his greatest 
criticism is reserved for the Supreme 
Court which, in the author's opinion, 
tends to interpret science data in 
light of accepted doctrine; he goes 
on to cite evidence of its disregard, 
misuse, and misunderstanding of 
such data. Faigman further points 
out that "the Court's ignorance of or 
disdain for science similarly leads to 
scholarly attempts to educate the jus­
tices, which in some measure influ­
ence their later decisions." This oc­
curs, Faigman states, when justices 
misuse empirical research and be­
come the subjects of significant criti­
cism. For example, one of the jus­
tices, after being criticized for an 
earlier opinion, properly questioned 
the empirical significance of a flawed 
research study. Unfortunately, he 
then distanced his methodological 
critique, about which he was appar­
ently not confident, from his consti­
tutional analysis. 

Faigman 's treatment of Congress is 
somewhat more sympathetic. Con­
gress, he opines, tends to set broad 
objectives and leaves to agency rule­
making the more difficult task of sci­
ence. He concludes that "Congress 
often bludgeons bureaucrats and sci­
entists alike, sometimes for good rea­
son. Most of the time, however, it 
swings wildly but without causing 
much harm." 

Faigman believes that the real in­
strument of science policy in the 
United States is the bureaucracy of 
the executive branch of govern­
ment. In his view, not funding 
worthwhile scientific institutions 

ment of DNA typing as the forensic 
tool of choice in the prosecution of 
violent crimes. It could easily serve as 
a textbook for lawyers and judges 
seeking a working understanding of 
DNA in the courtroom. 

The title comes from the Bible 

and projects is the Congress' princi­
pal failure, and his prime example 
was its failure to fund the Office of 
Technical Assessment, the agency 
responsible for advising it on sci­
entific and technical issues. 

Faigman discusses topical science­
related issues, from airbags to clean 
air to the wolf population in Yellow­
stone National Park. He describes 
the interaction regarding such issues 
of the executive branch (including 
the president and the administrative 
agencies), the two houses of Con­
gress, and the trial and review courts 
of this country. 

This book is a hybrid: part law 
school textbook of a most readable 
type, part personal editorial on how 
courts and Congress have, for the 
most part, failed on science and tech­
nical issues. He likens lawyers, judges, 
and policy makers who do not learn 
enough science to properly handle 
relevant issues to drug addicts who 
are satisfied with the status quo. As 
with treatment of addicts he recom­
mends a 12-step program, the first 
step of which is to recognize the need 
for help. This is a book not to be 
missed by any judge, lawyer, or legisla­
tor who wants an informed under­
standing of the relationship between 
science and the law and how both can 
be made to serve society better. ~f4) 

MICHAEL 8. GETTY, a former judge of the 
Circuit Court of Cook County, Illinois, is a 
mediator and arbitrator who chairs the ADR 
committee of the Einstein Institute for Sci­
ence, Health and the Courts. 

story of God's recognition that Cain 
had slain Abel, saying, "Hark, your 
brother's blood cries out to me from 
the ground." Such is a fitting connec­
tion to blood's (DNA) role in identi­
fying modern murderers. 

Harlan Levy, a former assistant dis­
trict attorney in Manhattan, presents 
forensic DNA analysis through the 
prism of its usefulness in achieving 
justice by properly convicting guilty 
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murderers and rapists who might 
otherwise escape prosecution. His 
considerable prosecutorial experi­
ence and knowledge of DNA enable 
him to tell the story in an interesting 
and non-scientifically intimidating 
manner. The book is tilled with many 
satisfying passages about the search 
for the truth and pursuit of justice for 
the victims of heinous crimes. 

Levy's explanation of why he was 
attracted to DNA as a specialty in 
prosecution is familiar. Very early on 
he saw its tremendous value in "pro­
mote [ing] a more just society, both 
by making punishment of the guilty 
more likely and by assuring exonera­
tion of the innocent." He also came 
to realize, however, that although 
DNA was unparalleled in its determi­
nation of the truth, the truth wasn't 
necessarily a product the criminal 
courts were interested in. He became 
disillusioned with most judges' tradi­
tional view of trial "as a process, pur­
suant to the rules of evidence, to de­
termine whether guilt has been 
proven beyond a reasonable doubt." 
This wish to preserve the process in 
many ways led to the famous DNA 
admissibility wars of the late 1980s 
and early 1990s. 

The book's explanation ofthe ba­
sic biological concepts and the 
technologies employed to deter­
mine a genotype is concise, under­
standable, and not overly technical. 
Levy wisely chooses to not try to do 
too much teaching; rather, he suc­
ceeds by simply creating incentive 
for the reader to know more of the 
scientific process. 

Examples of DNA use 
The book begins with Levy's own in­
troduction to DNA in the case 
known as the "East Side Slasher," 
which occurred in Manhattan. Levy 
prosecuted the pivotal DNA aspects 
of this case, the result of which was 
the conviction of a serial rapist 
turned murderer. There is a fasci­
nating description of the tech ­
niques employed by the police in 
solvin g the crime and of the lawyers 
in presenting the evidence. 

Levy gives a nice, though some­
what brief, description of the first 

case in which DNA evidence was in­
troduced. More fully described in Jo­
seph Wambaugh's The Blooding, the 
case involved the serial murder of 
two English schoolgirls. Though of 
little importance to American crimi­
nal law, per se, the case remains one 
of the best examples of the promise 
of DNA in the promotion of justice 
for several reasons: 1) the DNA solu­
tion employed was not developed for 
forensic purposes [rather general hu­
man identification], 2) the analysis 
was performed by the father of DNA 
typing, Sir Alec Jeffreys, 3) the DNA 
result exonerated the first man ar­
rested for the crime, 4) the investiga­
tion demonstrated the need for strict 
evidence controls [the actual perpe­
trator had a friend give a blood 
sample for him], 5) the solution was 
m ade possible by a somewhat co­
erced "voluntary" blooding [blood 
sample drawing] of 3,000 or so local 
men, and 6) the true perpetrator's 
name is one of first rank in the annals 
of crime-Colin Pitchfork. 

One of the book's best stories con­
cerns th e case of J oseph Castro, 
whose name continues to both haunt 
and inspire forensic DNA analysis. 
Castro was charged in the Bronx in 
1987 with the stabbing death of a 
young woman and her two-year-old 
daughter. The principal evidence was 
the probable blood of the victim on 
the watchband of J oseph Castro. 
Lifecodes, the first DNA laboratory 
in the U.S. to do RFLP testing, did 
DNA analysis and concluded the fre­
quency of Castro's DNA type to be 
one in 100 million. 

What followed was to be the only 
real derailment of an otherwise gen­
erally flawless progress toward wide­
spread acceptance of and reliance on 
lhe reliability of DNA typing. Dr. Ri­
chard Roberts, an associate of James 
Watson, the Noble prize-winning co­
discoverer of the double-helix struc­
ture of the DNA molecule, testified 
for the state. The defense countered 
with Dr. Eric Lander, an MIT scien­
tist, among olhers, challenging the 
match criteria used by Lifecodes as 
well as other laboratory procedures. 

After a lengthy, heated battle the 
trial court excluded the DNA evi-
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dence (and Castro pleaded guilty, re­
ceiving a lesser sentence than if the 
DNA had been admitted). Levy's 
analysis of the Castro case is exactly 
correct: what had been widely ac­
cepted in the press and hailed as a 
major advance was now viewed skep­
tically, even as unreliable by one New 
York Times reporter. The fact that 
Castro was based "on technical as­
pects of a particular case and not the 
fundamental scientific validity of 
DNA technology" was obscured. 

Levy chronicles the FBI's cautious 
entrance into the field of DNA analy­
sis in 1989 and emphasizes the work 
of Bruce Budowle in bringing strin­
gent scientific standards to the 
emerging field. It was that lack of 
standards and laboratory account­
ability that had caused much of the 
concern in the scientific community. 
A series of cases that followed turned 
the tide and DNA began to become 
widely accepted once again. 

The most personal account in the 
book is also one of the most famous 
DNA cases: The Central Park Jogger 
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Trial. The young woman was so vi­
ciously assaulted she was unable to 
identify the "wilding" attackers, but 
fortunately several of them con­
fessed. One, YasefSalaan, had given a 
self-serving "confession" and 
pleaded not guilty, but testified at his 
trial. His confession and testimony 
helped convict the other two defen­
dants and his admission on cross-ex­
amination of possessing a pipe that 
night (the weapon used in the as­
sault) helped convict him as well. 
The DNA evidence sample from the 
sexual assault examination kit had 
matched none of the defendants. To 
its credit, the Manhattan DA chose 
not to try to discredit the DNA result, 
but rather explained that at least one 
rapist was never identified and that 
the DNA profile yielded was most 
likely his. 

DNA was to suffer one final set­
back. In 1992 the National Academy 
of Sciences National Research Coun­
cil issued a report strongly endorsing 
DNA technology but which also cre­
ated considerable confusion in the 
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area of match probability. The report 
attempted a compromise known as 
the "ceiling principle," which sought 
to resolve perceived statistical diffi­
culties within certain population sub­
groups. The proposed solution cre­
ated a firestorm in the forensic DNA 
community. The FBI and most popu­
lation geneticists attacked the con­
cept as pure politics and bad science. 
The upshot was a second NRC report 

that discarded the "ceiling prin­
ciple," re-instituted the statistical 
method previously used, albeit some­
what modified, and much more fully 
endorsed PCR as a valid forensic 
DNA typing method. The ground­
work for such a favorable report had 
been set in 1994 in an article in Na­
ture, co-authored by Bruce Budowle 
and Eric Lander. As former combat­
ants, their joining in an article pro-
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claiming the end of the DNA wars 
became self-fulfilling. 

DNA's value in exonerating incor­
rectly convicted defendants is not ig­
nored in the book. Levy makes the 
important point tha t one of the val­
ues of DNA typing is that if the evi­
dence were kept reasonably properly 
it may be tested accurately years later. 
Additionally, as most of us that have 
handled a post-conviction case can at­
test, no other evidence has the accu­
racy sufficient to overturn a jury ver­
dict in the way DNA frequently has. 

Levy's description of the OJ Simp­
son case is wisely limited to an analy­
sis of what DNA evidence was avail­
able, where it was found, what it was 

used to prove, how it was presented, 
and how it was attacked. He very ca­
pably develops the twin defenses em­
ployed b y the defense team: the 
planting of evidence by dishonest 
cops and laboratory contamination 
at the LAPD lab (through which all 
the evidence passed) . 

There had been grave concern in 
many parts of the forensic DNA com­
munity that a "not guilty" verdict in 
Simpson would damage DNA cred­
ibilityin the manner of Castro. In fact, 
the actual analysis and testimony 
given by Robin Cotton of Cellmark 
Diagnostics and Gary Simms of Cali­
fornia DOJ was out-standing. Indeed, 
the defense did not attack the integ-

rity of DNA typing itself, but rather 
successfully created doubt by raising 
question s of police misconduct and 
poor evidence handling. Moreover, 
one of Levy's final observations 
about the trial is share d by many 
prosecutors: there was too much DNA 
evidence available, which only added 
to the confusion created so capably 
by the defense. 

Harlan Levy has given us a memo­
rable description of the progress of 
DNA's remarkable contribution to 
criminal justice. I recommend it to 
any attorney or judge who might one 
day try a crime of violence. ~~~ 

CLAY STRANGE is an assistant district 
attorney in Travis County, Texas. 
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