REPORT OF THE WORKING GROUP ON
ETHICAL, LEGAL AND SOCIAL ISSUES RELATED TO
MAPPING AND SEQUENCING THE HUMAN GENOME

The plan to map and sequence the human genome has profound implications for
the alleviation of human suffering due to genetic disease. Genes directly
causing or predisposing to human disease will be placed on the map for all to
investigate. Additionally, normal genes which may be involved in the pathways
leading to the development of new treatments will be captured and fundamental

biological lessons in genetic regulation and functioning will be learned
through the Human Genome Initiative.'

Any scientific endeavor of this magnitude must be developed in concert with a
plan to ensure that the public has access to the benefits in improved health
care which should be a result of the research. It is also imperative to
protect individuals and society from possible hazards which may be a
consequence of our improved ability to detect and predict hereditary illness.
The use of genetic information, for good or ill, has long been an issue in our
society. But the quantity and complexity of genetic information which should
become available requires that special precautions be taken.

Accordingly, the National Center for Human Genome Research is giving high
priority to the development of a program to address the ethical, legal, and
social implications of the Human Genome Initiative. This plan will attempt to
anticipate the impact of the Human Genome Initiative and address what

protections need to be in place so that the information generated can be of
maximum benefit to individuals and society.

Although initially the Human Genome Initiative will produce information that
will lead to the detection and diagnosis of genetic disease, the long range
goal will go beyond this to providing improved treatment, prevention, and
ultimately cure. The interim phase, before adequate treatment is available,
is the one in which the most deleterious consequences can occur, such as
discrimination against gene carriers, loss of employment or insurance,
stigmatization, untoward psychological reactions and attention. Once
effective treatment is available for an illness, most of these problems
disappear. As the fruits of the Human Genome Initiative are realized, there

will be an increased need for improved professional and public education to
take advantage of the information gained.

In responding to the desires of ‘the scientific community to understand the
social, ethical, and legal implications of research on the human genome, the

'The Human Genome Initiative is discussed in detail in the National
Academy of Science’s 1988 report, "Mapping and Sequencing the Human Genome"

and the Office of Technology Assessment’s 1988 report, "Mapping Our Genes--The
Genome Projects: How Big, How Fast?"



Office of Human Genome Research developed a program announcement which
appeared in the March 3, 1989 NIH Guide to Grants and Contracts. Applications
were requested to address questions such as: (1) What are the concerns to
society and to individuals; (2) What questions in the areas of ethics and law
need to be addressed?; (3) What can be learned from precedents?; (4) What are

the policy alternatives and the pros and cons of each?; and (5) How can we
inform and involve the public?

At its January 1989 meeting, the Program Advisory Committee on the Human
Genome established the working group on ethics to develop a plan for this
component of the human genome program. After considerable informal discussion
within the group and with other scholars in ethics, law and related fields
over subsequent months, the working group had its first formal meeting on
September 14-15, 1989. A roster of the members is attached.

At this meeting, the working group began to define and develop a plan of
activities to address the ethical, legal, and social issues arising out of the
application of knowledge gained as a result of the Human Genome Initiative.
Representatives of the National Science Foundation (NSF) and the National
Endowment for the Humanities were invited to present their grant programs for
research on ethics, science, and society and the working group noted that
there was considerable opportunity for collaboration with these agencies,

taking advantage of their expertise and experience in managing grants in this
field.

The working group agreed that the purpose of the ethics component of the human
genome program should be to:

o anticipate and address the implications for individuals and society of
mapping and sequencing the human genome;

o examine the ethical, legal, and social consequences of mapping and
sequencing the human genome;

o stimulate public discussion of the issues; and

o develop policy options that would assure that the information is used for
the benefit of individuals and society.

The working group was strongly supportive of a program that would anticipate
problems before they arise and develop suggestions for dealing with them that
would forestall adverse effects. The approach to accomplishing these
objectives should be several-fold:

o to stimulate research on the issues through grants;

o to refine the research agenda through workshops, commissioned papers, and
invited lectures on specific topics selected by the working group;

o to solicit public input from the community-at-large through town meetings
and public testimony;

o to support the development of. educational materials for all levels; and

o to encourage international collaboration in this area.
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A.

STIMULATE RESEARCH

The working group is eager to encourage investigators in the research
community to explore the wide range of issues pertinent to the human genome
program. Outcomes of this research may be used to develop educational
programs, policy recommendations or possible legislative recommendations.

In discussing the ethical, legal, and social consequences of the Human Genome
Initiative, the working group deemed the following topics to be of particular
importance and will strongly encourage research in these areas:

1.

Fairness in the use of genetic information with respect to:

- insurance (acquisition and maintenance of health, life, disability,
catastrophic, long-term care, and automobile insurance coverage)

- employment (equal access)

- the criminal justice system

- the educational system

- adoptions

- the military

- any other areas to be identified

The impact of knowledge of genetic variation on the individual, including
issues of:

- stigmatization
- ostracism
- labelling

- 1individual psychological responses, including impact on self image.

Privacy and confidentiality of genetic information regarding:
- ownership and control of genetic information
- consent issues

The impact of the Human Genome Initiative on genetic counseling in the
following areas:.

- pre-natal testing
- pre-symptomatic testing

- carrier status testing, especially for very common disorders such as
cystic fibrosis

- testing when there is no therapeutic remedy available,
such as for Huntington’s disease

- counseling and testing for polygenic disorders

- population screening versus testing

-
-



Reproductive decisions influenced by genetic information:

- effect of genetic information on options available
- use of genetic information in the decision making process

Issues raised by the introduction of genetics into mainstream medical
practice:

- qualifications and continuing education of all appropriate medical and
allied health personnel

- standards and quality control

- education of patients

- education of the general public

Uses and misuses of genetics in the past and the relevance to the current
situation, e.g.:

- the eugenics movement in the U.S. and abroad

- problems arising from screening for sickle-cell trait and other recent
examples in which screening or testing sometimes achieved unintended
and unwanted outcomes.

- the misuse of behavioral genetics to advance eugenics or prejudicial
stereotypes.

Questions raised by the commercialization of the products from the Human
Genome Initiative in the following areas:

intellectual property rights (patents, copyrights, and trade secrets)
property rights

impact on scientific collaboration and candor

accessibility of data and materials

Conceptual and philosophical implications of the Human Genome Initiative
on:

- the concept of human responsibility

- the issue of free will versus determinism

- the concept of genetic disease, particularly in view of the high rate
of human genetic variability and the large numbers of people who will
be found to have genetic wvulnerabilities.

Most of this research can best be accomplished through the support of
scholarly research and conferences. The working group recommended that
support for conferences be limited to those that are highly focussed and
produce a specific product such as recommendations or policy options. The
types of research to be supported should be varied and involve many of the
disciplines traditional to the humanities. General surveys for purposes of
information gathering are not recommended at this time.



B. REFINE THE RESEARCH AGENDA

The working group is intentionally small so that others with specific
necessary expertise can be recruited to join the effort as needed. To
accomplish its task, the working group plans to invite individuals from a
variety of disciplines to help refine the research and policy agenda. This
activity will include small workshops, commissioned papers, and invited
lectures by knowledgeable individuals. In an effort to gather needed
information in a timely manner, the working group will convene two to three
times annually to collect information and discuss how this new knowledge will

be integrated into a plan to refine the research agenda and propose future
action.

Initial plans for the first workshop are underway. The format of a focus
group is envisioned. Participants will include prominent individuals from
various occupations and professions on which the Human Genome Initiative will
have an impact such as, insurance companies, industry, labor unions,
geneticists, "consumers” of genetic information and services, constitutional
law, media and the arts. The intent is to invite individuals who may not have
been actively involved in the Human Genome Initiative or genetic research or
services, but who can view the issues from a fresh perspective.

Participants will be provided background materials compiled by members of the
working group and will be encouraged to discuss, on the basis of their
experience and expertise, the most salient ethical, legal, and social
repercussions of the plan to map and sequence the human genome and suggest
areas of research, policy development or legislation which they feel should be
in place. From these discussions, the working group will formulate specific
recommendations to bring before the advisory committee.

C. SOLICIT PUBLIC INPUT

The working group unanimously agreed that a critical component of its mission
is to inform the general public (in the broadest sense) about the Human Genome

Initiative and to solicit from them their questions and concerns about human
genome research.

The town meeting format was considered appropriate for soliciting public
input. However, to be effective such meetings must be carefully planned,
taking into consideration the need to reach a broad cross section of the
public, and factors such as site, selection of participants, and wide

publicity. A meeting of this type is tentatively planned for early 1991, or
the end of the first year of this plan.

D. SUPPORT OF EDUCATION -

-

The human genome program should include a strong educational component
involving both formal and informal education targeted to all educational
levels., It is suggested that NIH collaborate with NSF to develop model
curricula that would be appropriate for the following groups: students at all
levels, the media, medical practitioners, genetic counselors, scientists,
teachers, and groups targeted for genetic services. Because NSF has



experience in curriculum development, the working group believes that co-
funding of appropriate NSF programs would be an efficient way for NIH to
accomplish its goals in this area. In addition, a program of individual
postdoctoral fellowships, such as those funded in the scientific components of
the human genome project, are recommended for support of individuals who have
doctoral degrees in biomedicine and want to pursue studies in the ethical,
legal, or social aspects of human genome research or vice versa.

Additional activities which should be pursued are:

- short courses in ethical, legal, and social aspects of human genome
research for scientists; and

- short courses in genomics for scholars from the humanities who want to do
research on the ethical, legal and social implications of the genome
project.

E. INTERNATTONAL COILTIABORATION

The working group supports the concept of international collaboration in this
area under guidelines similar to those for biomedical research on the human
genome. Collaborative projects should be supported by funds from all the
participants in the collaboration. The Human Genome Organization (HUGO) could
play an obvious role in this area, which would be welcomed.

The Human Genome Initiative will have a profound impact on the lives of people
in all countries, including those without genome research programs. Ideally,
representatives from all interested countries should participate in
considering the issues that will arise. An international organization, such
as UNESCO, could facilitate cooperation in this area.

Diseases and the suffering they cause respect no geographical boundaries. The
sharing of results from the Human Genome Initiative across geographical
barriers must be encouraged. Although differences exist cross culturally in
the use of genetic information, the working group hopes that there are also
sufficient similarities so that its efforts can be useful to all.
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Joint Working Group on the Ethical, Legal and Social’ Issues
Related to Mapping and Sequencing the Human Genome

Williamsburg, Virginia
February 5-6, 1990

Summary

With 3 percent of the National Center for Human Genome
Research's annual budget tagged for research on the social,
ethical, legal, and economic implications of mapping and
sequencing the human genome, the center will become the largest
public benefactor of "bioethics" research in this country. To
help identify areas where this money can be best spent, a working
group of advisors met recently to discuss the genome project's
bioethics research agenda with experts from sociology, history,
ethics, genetic counseling, law, labor, the insurance industry,aﬁmbﬁéﬁ
and journalism.

The human genome project is an international research effort
to decipher completely the entire set of genetic instructions
inside human cells. Genome project research will inevitably give
biomedical researchers new and powerful tools to identify
disease~-causing genes and to develop better treatments for the
health problems they create. If misinterpreted or misused, these
new tools could open doors to psychological anguish,
stigmatization, and discrimination for people who carry these
genes.

Issues raised by access to genetic information aré not

unique to the genome project. Nevertheless, new technologies
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developed as part of the project are likely to increase the type
and amount of information that can be obtained from examining
genetic material. Because this may amplify the possibilities for
misuse of genetic information, the working group is committed to
identifying and addressing these issues before the technology is
developed.

In the United States, the human genome project is
spearheaded by the NIH's National Center for Human Genome
Research (NCHGR) and the Department of Energy's (DOE) Human
Genome Program. The NIH-DOE working group on ethical, legal, and
social issues related to mapping and sequencing the human genome
. . . .zﬁuﬂ—“wyt'~¢fﬁﬁfaw
is made up of members selected for their expertise in +Vbu¢€d
relevant t;f%enome project 4ssues. The group has been given the e
task of identifying the ethical, legal, social, and economic

Lo wz‘g%

issues raised by availability of human genetic informationAand to

774!
help guide policy decisions in these areas. Cﬁ%;:git
On February 5 and 6th, the eight-member working group, &“LQ:
chaired by Dr. Nancy Wexler, of the Hereditary Disease Foundation Eﬁi*
and Columbia University, hosted ten outside experts at a ﬁﬂ;;q
Williamsburg, Virginia workshop. The meeting opened with a »an]

general discussion of issues considered important from the point
of view of each participant's expertise and experience. These
included:

1. Education. To facilitate informed public

discussion of its social implications, factual

information about the human genome project needs to
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reach the lay public, students, and professionals.
This information should clearly identify the
limitations of the project and human genetics, as well
as their promise. This may be done by developing
school curricula containing genome project science and
concepts and by tying into information outlets such as
the mass media, religious institutions, health

volunteer associations, and health professionals.

2. History. An awareness of the history of abuse of

genetics is necessary to avoid the pitfalls of the past. 1In

times of social or economic uncertainty, eugenic attitudes r7
have emerged as intolerance certain individuals and states ,
Fhowglit o
of health as being economic burdens on society. Avhkgkf
. W nna L‘/ A./z.'

3. Privacy. How should the privacy of genetic

information be protected? Present statutes concerning
ownership of information or a patient's right to

privacy do not guarantee confidentiality of medical
information. MMMEMM accre & ;}:
several-layers of aceess/ including the patient, the

medical institution, and the state.

4. Medical insurance. New genetic tests may identify
largef/groups of people who carry genes predisposing them to

a
common illnesses. How will this information impaet—on~their
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ability to obtain affordable insurance from a private
AlaoMa/M.-

carrier? Can, new criteria and formulas for identifying who

is insurable and for setting premium rates be generated?

5. Clinical Services. Availability of detailed genetic
information will have tremendous impact on medicine. This
may be particulary acute for latent, serious genetic
diseases for which there are no cures. The recent
development of a screening test for cystic fibrosis will
provide an instructive model from which to study many of
these issues. Genetic technologies are also likely to pave
the way for the use of drugs such as hormones, growth

factors, and immune system boosters, made by gene-splicing

techniques. -rénm;— of these drugs are now approved for Z'é';{z;:’i
treatment of hormone-deficiency diseases, but have also been AEH +
used illicitly by athletes as performance-enhancing drugs. 57&]
The increasingly widespread availability of genetically

engineered drugs to the general population raises many

ethical questions about the use of such substances to Ckmi{

enhance biological "fitness" of healthy people.

6. Commercialization of Genome Technologies. As more genes
are identified and screening tests developed, guidelines for
technology transfer from research laboratories to the
private sector need to be in place. Commercialization of

screening tests also raises questions of quality control and
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how these devices should be regulated by appropriate

government agencies.

After consideration and discussion of those topics,
workshop participants focused on developing priority areas.

1. Tracking the cystic fibrosis experience. The recent
identification of the gene responsible for cystic fibrosis has
paved the way for development and commercialization of methods to
determine a person's carrier status and to identify affected
fetuses. There is currently no cure for cystic fibrosis and
treatments are mostly palliative; children born with this disease
usually die in young adulthood. Because technologies developed
as part of the human genome project will likely increase the
number of disease genes identified (and the subsequent
development of other testing methods), tracking and examining in
detail the cystic fibrosis experience promises to provide an
instructive model of the full range of issues of interest to the
human genome project. These issues include:

i) transfer of technology from research laboratories to

private industry for development and marketing;
ii) accuracy and quality control ofi?ggf Jeies’;
iii) the impact of information obtained from genetic tests
on genetic counseling options;
iv) the role of insurance companies in covering medical
costs of affected patients who were identified by

prenatal tests;
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V) linicians who—fa&i’to perform genetic
testlng,

vi) confidentiality of information obtained from genetic
testing;

vii) the psychological impact on patients and family members
of information about one's medical fate, especially on
for those predicted to develop illnesses for which
there are no cures.

These issues may be examined through scholarly research,
commissioned papers, workshops or conferences.

2. The effect of genetic information on insurance coverage.
Because genetic tests may predict health outcomes, their use by
private insurance companies to determine an applicant's financial
liability has become an important issue. Increased availability
of genetic tests may identify new and large groups of people who
may be genetically predisposed to common disorders, such as heart
disease, cancers, diabetes mellitus, immune disorders, etc. How
will private insurers use this information to calculate the
financial risk of insuring individuals who carry these genes?
Studies are needed to identify how and which genetic information
would be used to assess a population's insurance risk, to define
a person as insurable, or to deny coverage axe—needed.

In A/addition, the impact of so-called "good genes" on
health insurance coverage may need to be assessed. Currently,
reductions in premiums are given for health-promoting behaviors

such as not smoking, exercise, and limited alcohol intake.
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Should similar rewards be given to people who carry tumor-
suppressor genes, toxin-resistance genes, or genetically hearty
immune systems?

Most private insurers do not now use results of genetic
tests to determine who they will insure. However, insurance
companies feel they should have access to such information to
offset its use by policy holders who:%&thholquenetic information
to receive lower premium rates. Because private insurance
companies operate as for-profit businesses, people with genetic
diagnoses may be forced to turn to other sources of affordable
coverage. The working group suggested that research into
alternate sources of health insurance for people with genetic
diseases is needed. These alternatives may include government

co-payment, employer benefits or self-insurance systems, or

combinations of these. ‘/\‘A 7“"764 73“’7“7 ”‘7/M % M"-/Z‘V/ﬂuﬂ

M zmomdyvﬁ% W NDHIANA,
3. Educati and outreach: Clinicians, journalists, and

other workshop participants who frequently deal with the general
public observed that the public at large seems uninformed or to
hold strong misconceptions about the powers of medical genetics
and the role of genes in biology, disease, and behavior. Fog%Z%g
assessments of public understanding of medical genetics and
genome project science will help refine and target education and
outreach programs. Resolving misconceptions is important so that
informed debate and public discussion of the social implications

of the human genome project can be grounded in fact.
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Education efforts should be designed to demystify genetics
“and genome project science by bringing these topics into the
public domain. In addition to underscoring the science and
medical benefits likely to stem from genome project research,
special precautions should be made not to hype or overpromise.
Determining the complete sequence of human DNA will not produce
immediate cures or knowiedge of gene function. The genetic
alteration responsible for sickle cell anemia, for example, has
been known since the mid-l9705,-sé§§; no genetic cure has been
developed. Similarly, the complete sequence of human
mitochondrial DNA is now known, but its function still remains a
mystery.

The general public, health professionals, and genetic
counselors, for example, should be made aware of the many factors
aside from genetic makeup that influence human function and
behavior. The ability to read a person's complete genetic makeup
and make biological predictions may intensify the notion of
"genetic determinism"--the idea that genes alone direct a
person's biological (and perhaps social) fate. Education efforts
should include discussions of the role of environment and other
factors in social, behavioral, and biological development.

The opportunity to examine genetic material of large numbers
of people will likely force a redefinition of the concepts of
"normal," health, and disease. As knowledge about these concepts

S
changes, it is important to @dopt a value-neutral languada in
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education, outreach, and counseling programs when referring to
the wide variations in human genetic composition. i;f?;:%gé;;:;ﬁ;;ﬁzﬁ

A first step toward education and outreach will require
identifying organizations and institutions in place for
dissemminating information to target groups. These may include
decision makers in the mass media and school systems, as well as
health volunteer associations, organizations for medical and
allied health professionals, labor groups, policy makers, and
religious groups.

Open dialogue between the working group and members of
genetic disease and disability groups is essential to ensure that
recommendations of the joint working group may best address the
needs of people most likely to be affected by availability of
genetic information.

Development of education and outreach programs may be funded
in collaboration with genome project education programs of other
agencies.

4. cConfidentiality. As genetic testing technology becomes
more widely availalble, access to genetic information by the
individual, family, employers, insurance companies, and other
institutions will have an increasing impact on personal privacy.
Since laws protecting rights to privacy do not necessarily

,
protect regulation or flow of medical information, areas should

be identified where breakdowns in privacy are most likely to
occur. Workshop participants identified three current levels of

confidentiality of medical information: patient; medical
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institution; and state. In addition, large, computerized
databases now exist for stpring "@onfidential¥™ medical
informatioq;dkgﬁidg;ines §:$”§;;:Z§ZZ£1e use of such information
should be established. These guidelines should address: consent
to be tested; the patient's right to know or not to know his/her
test results; how information is used by physicians to make
decisions about medicalncare; and how information may be used by
a patient's family.

To implement working group recommmendations, NCHGR and DOE
may fund projects initiated by the research community or invite
applications from groups with appropriate expertise. Other
mechanisms include contracts, which allow more oversight by the
agencies, workshops, establishment of task forces, commissioned

papers and reports.

A list of workshop participants is attached.
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april 5, 1990 ' ,

Benjamin J. Barnhart, Ph.D.

Manager

Office of Health and Environmental Research
Human Genome Program

ER-72

U.S. Department of Energy, GTN

Washington, D.C. 20545

Dear Dr. Barnhart:

Enclosed as promised, but a little later than promised, is a
draft summary of the February workshop held by the Joint
Working Group on Ethical, Legal, and Social Issues Related to
Mapping the Human Genome. Please review it, remembering that
it will be a public document in its final form. You may
direct your comments to me by FAX, (301) 402-0837; by phone,
(301) 402-0911; or by mail at the address listed above.

If I do not hear from you within two weeks from the above
date, I will assume you have no changes.

On behalf of the working group, I thank all of you for your
participation and thoughtful comments. :

Sincerely,

slie Fink

Chief, Office of Human Genome
Communications

National Center for Human Genome
Research
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public benefactor of "bioethics" research in this country. To

group of advisors met recently to discuss the genome project's dxwizb\¢4
biocethics research agenda with experts from sociology, history,f4b:1“du |
ethics, genetic counseling, law, labor, the insurance industry, d**fédf}
and journalism.

The human genome project is an international research effort
to decipher completely the entire set of genetic instructions
inside human cells. Genome project research will inevitably give
biomedical researchers new and powerful tools to identify
disease-causing genes and to develop better treatments for ihe
health problems they create. If misinterpreted or misused, these
new tools could open doors to psychological anguish,
stigmatization, and discrimination for peopla who carry these
genes.

Issues raised by access to genetic information are not

unique to the genome project.  Nevertheless, new technologies
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developed as part of the project are likely to increase the type

and amount of information that can be obtained from examining
genetic material. Because this may ampliff the possibilities for
misuse of genetic information, the working groﬁp is committed to
identifying and addressing these issues before the technology is
developed,

In the United States, the human genome project is
spearheaded by the NIH's National Center for Human Genome
Research (NCHGR) and the Department of Energy's (DOE) Human
Genonme Program. The NIH-DOE working group on ethical, legal, and
social issues related to mapping and sequencing the human genome
is made up of members selected for their expertise in matters
relevant to genome project issues., The group has been given the
task of identifying the ethical, legal, social, and economic
issues rai'sed by availability of human genetic¢ information and to
help guide policy decisions in these areas. 23 /) ' o

On February 5 and éth, the eight-memfer, working group,
chaired by Dr. Nancy Wexler, of the Hereditary Disease Foundation
and Columbia University, hosted ten outside experts at a
Williamsburg, Virginia workshop. The meeting opened with a
general discussion of issues considered important from the point
of view of each participant's expertise and experience. These
included:

1. Educatlion. To facilitate informed public

discussion of its social implications, factual

information about the human genome project needs to

7l
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reach the lay public, students, and professionals.
This information should clearly identify.the
limitations of the pr&ject and human éenetics, as well
as their promii?. This may be done by developiqaﬁekl
SPWINC «

school curricula ' ngAgenome pYoject sefenco-amd

w
senecepts and y-ty#ﬁzzggﬁe-information outlets such as
the mass media, religious institutions, health

volunteer associations, and health professionals.

2. History. An awareness of the history of abuse of

genetics is necessary to avoid the pitfalls of the past. 1In

times of social or economic i:ﬁinty, eugenic attitudes
——— — —6?".-1..)-&
ha erﬁmerged ‘as Intolezdnce,cert individuals and states
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C

of health g-g/pn mic burdens on society.
3. Privacy. How should the privacy of genetic
information be protected? Present statutes concerniné
ownership of information or a patient's right to
privacy do not guarantee confidentiality of medical
information. Such information may be exposed to
several layers of access, including the patient, the

medical institution, and the state.

4. Medical insurance. New genetic tests may identify
larger groups of people who carry genes predisposing them to

commen illnesses. How will this information impact on their
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ability to obtain affordable insurance from a private
carrier? . Can new criteria and formulas for identifying who

is insurable and for setting premium rates be generated?

5, Clinical Services. Avallability ofldetailed genetic
information will have tremendous impact on medicine. This
may be particulary acute for latent, serious genetic
diseases for which there are no cures, The recent
development of a screening test for cystic fibrosis will
provide an instructive model from which to study many of
these issues. Genetic technologles are also likely to pave
the way for the use of drugs such as hormones, growth
factors, and immune system boosters, made by gene-splicing
techniques. Many of these drugs are now approved for
treatment of hormone-deficiency diseases, but have also been
used illicitly by athletes as performance-enhancing drugs.
The increasingly widespread availability of geneticali&
engineered drugs to the general population raises many
ethical questions about the use of such substances to

enhance biological "fitness" of healthy people.

6. Commerclalization of Genome Techﬂologies. As more genes
are identified and screening tests developed, guidelines for
technology transfer from research laboratories to the
private sector need to be in place. Commercialization of

screening tests also raises questions of quality control and

a7
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how these devices should be regulated by appropriate

government agencies. p S

After consideration and discussion of those topics,
workshop participants focused on developingp;riority areas.

1. Tracking the eystioc fibrosis experience. The recent
identification of the gene responsible for cystic fibrosis has
paved the way for development and commercialization of methods to
determine a person's carrier status and to identify affected
fetuses, There is currently no cure for cystic fibrosié and
treatments are mostly palliative; children born with this disease
usually die in young adulthood. Because technologies developed
as part of the human genome project will likely increase the
number of disease genes identified (and the subsequent
developmerit of other testing methods), tracking and examining in
detail the cystic fibrosis experience promises to provide an
instructive model of the full range of issues of interest éo the
human genome project. These issues include:

i) transfer of technology from research laboratories to

private industry for development and marketing;
ii) accuracy and quality control of test kits:
iii) the impact of information obtaiﬁed from genetic tests
on genetic counseling options;
iv) the role of insurance companies in covering medical
costs of affected patients who were identified by

prenatal tests;

[
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v) liability of clinicians who fail to perform genetic
testing; . . A
vi) confidentiality of information oﬁtainéd from genetic
testing; | -

vii) the psychological impact on patiehis and family members
of information about one's medical fate, especially on
for those predicted to develop illnesses for which
there are no cures.

These issues may be examined through scholarly research,
commissioned papers, workshops or conférences.

2. The effect of genetic information on insurance coverage,
Because genetic tests may predict health outcomes, their use by
private insurance companies to determine an applicant's financial
liability has become an important issue, Increased availability
of genetic tests may identify new and large groups of people who
may be genetically predisposed to common disorders, such as heart
disease, cancers, diabetes mellitus, immune disorders, ete, How
will private insurers use this information to calculate the
financial risk of insuring individuals who carry these genes?
Studies are needed to identify how and which genetic information
would be used to assess a population's insurance risk, to define
a person as insurable, or to deny coverag§;§§§55§;§;;:2_ﬂ | gl

In a addition, the impact of so-called "good genes" on
health insurance coverage may need to be assessed. Currently,
reductions in premiums are given for health-promoting behaviors

such as not smoking, exercise, and limited alcohol intake.

Ml
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Should similar rewards be given to people who carry tumor-
suppressor genes, toxin-resistance genes, 6r’genetica11y hearty
immune systems? -

Most private insurers do not now use results of genetic
tests to determine who they will insure. Hé;ever, insurance
companies feel they should have access to such information to
offset its use by policy holders who withhold genetic information
to receive lower premium rates. Because private insurance
companies operate as for-profit businesses, people with genetic
diagnoses may be forced to turn to other sources of affordable
coverage. The working group suggested that research into
alternate sources of health insurance for people with genetic
diseases is needed. These alternatives may include government
co-payment, employer benefits or self-insurance systems, or

combinations of these,

3. Education and outreach: <cCliniclans, journalists, and

Lty ) 2l L7
public observed that the public at large se m%agginformedlyi to

other workshop participants who freguently gépl"w}th the general
hold strong misconceptions about the powers of medical genetics
and the role of genes in biology,-disease, and behavior. Formal
assessments of public understanding of medical genetics and
genome project science will help refine and target education and
outreach programs. Resolving misconceptions is important so that

informed debate and public discussion of the social implications

of the human genome project can be grounded in fact.

74
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Education efforts should be designed to demystify genetics
and genome project science by bringing theée:tppics into the

public domain. 1In addition to underscoring‘the science and ){pﬁ
’ ‘ \

medical benefits likely to stem from genome project research, "

special precautions should be made not to hyﬁe or 2V€;;;;;;§§Z>f

Detexrmining the complete sequence of human DNA will not produce

immediate cures or knowledge of gene function. The genetic
alteration responsible for sickle cell anemia, for example, has
been known since the mid-1970s, still no genetic cure has been
developed. Similarly, the complete sequence of human
nitochondrial DNA is now known, but its function still remains a
mystery.

The general public, health professionals, and genetic
counselors, for example, should be made aware of the many factors
aside from' geneti¢ makeup that influence human function and
behavior. The ability to read a person's complete genetic makeup
and make biological predictions may :E’ensify the notion of

/\-u‘-*'-d-c )

"genetic determinism"c;fhe‘tdea thac’ggnes “alone direct

person's biological (and perhaps social) fate., Educati oe/g/;orts
should include discussions ¢f the role of environment and other
factors in social, behavioral, and biological development.

The opportunity to examine genetic maferial of large numbers
of people will likely force a redefinition of the concepts of
"normal," health, and disease. As knowledge about these concepts

changes, it is important to adopt a value~neutral language in

'zullO
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education, outreach, and counseling programs when referring to
the wide variations in human genetic composiﬁion. .

A first step toward edﬁcation and outreach Qill require
identifying organizations and institutions in‘place for
dissemminating information to target groups:’ These may includa
decision makers in the mass media and school systems, as well as
health volunteer associations, organizations for medical and
allied health professionals, labor groups, policy makers, and
religious groups.

Open dialogue between the working group and members of |
genetic disease and disability groups 1s essential to ensure that
recommendations of the joint working group may best address the
needs of people most likely to be affected by avallability of
genetic information.

Development of education and outreach programs may be funded
in collaboration with genome project education programs of other
agencies. '

4. Confidentiality. As genetic testing technology becomes
more widely availafble, access to genetic'information by the
individual, fanily, empleyers, insurance companies, and other
institutions will have an increasing impact on personal privacy.
Since laws protecting rights to privacy do.not necessarily
protect regulation or flow Qf.medical information, areas should
be identified where breakdown in privacy are most likely to
occur. Workshop participants identified three current levels of

confidentiality of medical information: patient; medical

M
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institution; and state, In addition, large, computerized
databases now exist for storing "confidential" medical
information, Guidelines for responsible usé‘of'such information
should be established. These guldelines should address: consent
to be tested; the patient's right to know or’'not to know his/her
test results; how information is used by physicians to make
decisions about medical care; and how information may be used by

~tlos ™~

To implement working group recommmendations, NCHG and, DOE ﬁafgumu&’

a patient's family.

may fund projects initiated by the research community or Invite
applications from groups with appropriate expertise. Other
mechanisms include contracts, which allow more oversight by the
agencies, workshops, establishment of task forces, commissioned

papers and reports,

A list of workshop participants is attached.; )
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MINUTES OF THE NIH-DOE WORKING GROUP ON
ETHICAL, LEGAL AND SOCIAL ISSUES RELATED TO
MAPPING AND SEQUENCING THE HUMAN GENOME

Second Heetinq‘

williamsburg, Virginia.:
February 6, 1990

Working Group Menbers: Jonathan Beckwith, Robert Cook-Degan, ‘ggg
Patricia King, Victor McKusick, Reobert Murray, Thomas Murray, -¥°
Mary-Lou Pardue, and Nancy Wexler, Chairperson. Government (N
Representatives: Benjamin Barnhart, Elke Jordan, Eric Juengst, RS
Bettie Graham, and Leslie Fink. ‘ _i'
The Working Group (WG) met from 2:00 p.m., to 5:00 p.m, following Qﬁ§

the conclusion of its first workshop to discuss what actions were
required as regards the workshop and what should be the WG's next -
order of business., Below is a summary of its deliberations.

Follow-up Discussions from Workshep. The WG briefly &
reviewed the major topics discussed which were :§>'
education, the media, confidentiality issues, and
insurance. Education and insurance issues were 77
considered to be of high priority. Regarding
education, the WG agreed that there was a need for
education at all levels including using popular
magazines, television programs which try to weave
public information messages into their plots, such as
) Q A. Law, television talk shows and PBS presentations.’
e It,would also be important to have meetings with

( — ~decision-makers in the media, e.g. science and general }i:jfi§

v T

reporting editors in addition to reporters.

The WG also felt that individuals with high visibility
such as Dr. James Watson and Admiral James Watkins
could be encouraged to talk about the human genome
project to a broader audience, with emphasis on - %
education. . ._ngf

There was also a consensus that the WG needed more
information about how insurance companies make decisions,
such as which risks and what levels of risk are acceptable
in insuring individuals. The WG also felt that without L
having an economist as a member, the WG would not have the bp}‘
expertise to make recommendations or evaluate how insurance
companies calculate risk, One suggestion was to.have a \@_ a)
geneticist and actuary work together in predicting which X,
genetic tests are likely to become available within the next )&N
five years and what effect this would have on actuarial g

'Mf L
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" data. Tracking the "CF Experienca" was also considered

)
'

important. The Institute of Medicine's proposed study on
genetic services might address some of these issues and be
considered a possible model for such a study.

Working Group as an Organization. The' WG discussed in some
detail its mission, selection of members, its name, and
expansion to include additional expertise, interaction with
interest/consumer groups and liaison with the European )

Community. [9@ e ,

(1) Mission--Several members expressed conc¢ern th
they did not have a clear understanding of th
mission., Was the WG a deliberative body op1
with outreach or strategy? The first re
states that the group is responsible fox defining and

developing a plan of activities to address the ethical,

legal, and social issues arising out of the application L
of knovwledge gained as a result of the Human Genone

Initiative., Thus, its role is one of planning and not -
doing, with the exception of activities that will

assist the WG in refining the research agenda, such as

putting on workshops and commissioning papers. o

(2) Working Group's Name, The WG's name is often
shortened to "Ethics Working Group." Some members felt
that "ethics" was too narrow a definition of the WG's
role and that this shortened name does not convey to
the public the broader role and interest of the WG and
the human genome pregram. Thus, some members suggested - -
that the name be changed to reflect the true role and
responsibilities of the program and ergo the WG, It
was decided that the full title of the WG was
appropriate and every effort should be made to use the
full title when referring to the W6 and the research

grants program. \ O e ,@Qh LQL S - -
(3) Expansio .gﬁztﬁ; Working Group. The WG dgscussed
expandinqgﬁhe WG.to include additional expertise, It was
decided that Two additional members would be desirable. The
expertise areas considered were members of affected groups,

theology, labor, industry, and economics, Members were
asked to send suggestions, including names, to Dr. Graham.

(4) Interactions with Interest/Consumer Groups. There were
several issues raised with respect to potential users of
information resulting from the human genome projects

(a) identifying these groups and inviting dlalogue;

(b) identifying a liaison who would receive on a regular
basis information about the human genome program and be an
appropriate participant at some meeting; and (c¢)-being more
proactive in dealing with interest/consumer groups. Some
of the groups that may be interested in and need information
about the human genome program include affected groups,

Il
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can Colleges of Obstetric¢s and
insurance companies, theolegical
groups, minority commun labor groups, and yenetic v’
counselors. The WG was ed to send to Robert Cook-Degan

by February 28 the names of relevant interest/consumer -
groups. The WG also agreed that the next .two workshops

would be targeted to ‘exchanging information with (a) several
interest groups, in particular the Cysti¢ Fibrosis community

and the National Institute of Diabetes, Digestive, and

Kidney Diseases and (b) representatives of the media and

educational community. , -

Vug;ofeszoﬁiiWSSEieties,uﬁﬁé”'
Gynecology and Pediatrics

(5) Liaison with the European Community. The WG agreed to
have a representative from the Ethical, legal and Social
Aspects Working Party (ELSA), Human Genome Analysis Program
of the European Community attend future WG meetings as an
observer and the WG would have observer status with ELSA.

The meeting was adjourned at approximately 5:00 p.m. The time

and place of the next workshop will depend on the availability of
interest/consumer groups to meet with the WG. Efforts would be-- - -
made to have another workshop within the next three to four

months. '

o 1l 1%
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
National Institutes of Health

Memorandum

Date: 13 March, 1990

To: Nancy Wexler /;/ﬂ/ 70 VWW“. _

From: Leslie Fink, Office of Communications, NCHGR

Subject: Workshop summary and other items

Nancy:

Finally a reasonable draft (I think) summary of the Williamsburg
workshop for your review. Eric Juengst has had a look at it, and
I've incorporated his comments. ‘ .

Two other items:

1. I mentioned before you left that ABC is doing a "documentary"
(or as close as you can get on network television) about medical
technology, the information it gives us, and how we make
decisions based on that information. They are including the
human genome project and want to focus on genetic information and
how it is used. They are enchanted that we have an ethics
working group and are interested in including our approach in
their documentary. As I mentioned, they would very much like to
interview you [Barbara Walters will interview Jim Watson.] in
this context. Please let me know if you are so inclined and if
you will be able to fit it into your April calendar.

2. Also, WNET, Channel 13 in New York is on to another series
about "The Future of Medicine." 1It's being put together by the
same folks who did The Brain and The Mind. We are working with
them to see how we would fit inlto their 8-part series [and
whether and how much money we want to give them]. As you know,
WNET produces educational materials in conjunction with their
series, and we feel we could get a lot of bang for our
educational buck if things turn out to be mutually agréghble.
They are also interested in chatting with you about our ethics
component. Their producer, Stefan Moore indicated that you might
get a call from Richard Hutton when you return.

I hope all is going well for you there. We are slogging through

as usual.
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Garwtio Testing and Private Ineurance

November 30, 1989

INTRODUCTION

Gocd afternoon. Tam Dr. Robert Pokorski, a
mediczl director of Lincoln National Life Insurance
Company. [ would like to thank the Ganneut
Foundation and The Foundation for American
Communications for co-sponsoring this meeting
and providing me with an opportunity to visit with
yOu today.

My priman Jo. > 00 4 day-10-day basis concerns
the medical a5pvwts of life insurance. This will be
reflected in the prepared remarks that follow. 1
have, however, been accompanicd by representa-
tives from the American Council of T.ife Insurance
4nd the Health Insurance Association of America
w0 will be able to provide additional information
in answer 10 questions that extend beyond my field
of expertise.

Before addressing some of the specific concerns
that will arise as a result of genetic testing, I would
like to make a few general comments regarding
insurers’ perce ptions of genetic tests at the present
Lume.

From an underwriting point of view, insurers
wish that genetic tests had not been developed. The
current risk selection practices used by insurance
companies have generally been accepted by thie
medical comuunity and insurance-buying public,
and these prectices have permitted millions of
people (o purchase private insurance protection at
an affordabic price.

But diagnostic and therapeutic advances in the
practice of medicice ar¢ both {nevitable and
desirable. Geonolid testing represents such un ad-
vance. [t will te thrust on a socisty that has had
little experience .n Jealing with many of the com-
plex cthical, medical, and socizl issues that will
arise. Mupny ‘acets of society -- including the private
insurance industry -- will need 1o study the potential
impact of this new technology and adapt.

Trovsirs have ne curzent interest in noren-
ksl for wsing geactic tests: Why? In the near
future, these tests will probably deal with {airly un-
common impairments and/or the use of genetic tests
will be reserved (or selected situations in which the
individual is thought to be at significant risk for
developing a genetic disorder,

But 2t some point in the future, genetic testing

S

= |

may become standar practice within the medica!
community, Having a panel of genetic tests per-
formed may be as rovtine as having a cholesterol or
blood sugar done. If and when this occurs, j:;.uren
will be foreed to consider ordering genetic tests
bomalvas, T ochanactinnomight be taken to'en-
honcz tbe pisk cglection frocess but even more
liketv it would be a defens? ggainst insur? . \o8
apolicants® use of signifizant knowledge 2bou* . ¢
raveatial health snd longevity. -

FRINCIPLES OF INSURANCE AND
RISK CLASSIFICATION

A great deal of the present concem regerding “-
ture use of genetic tests by insurers stems from 1
lack of knowledge of the hasic tenets of private,
voluntary insurance. For this reason. [ would Hike o
briefly overview some ¢ the fundageenisl princip oo
of insurance befare directiy addressing issues 1s.
sociated with genetic testing

Insurance is intended 1o provide financial prote.
tion against unexpected or untimely events, In
particular. life and health irsurance are purchueed
not in anticipation of imminent death oriliness -
although it's understond that death is inevitabie 2.
serious illness is fairly common. Rather, Lie insue
ance is obtained to protect dependents ~r baiiaes,
associates from the financial disadvantages that car
oceur in the event of unexpected death and health
insurance is meant to provide protection in the
cvent of a significant linancial loss associated with
an vnanticipated illness.

Fow dnes private insurance work? Basically,
policvholders pav a relatively small, affordable
girconornz eamm Tpanlt and the benelits o
thot moolars distributen, e unfortunate few woe
aia ! incurones). hecome dissabled (Gisability in
surzpce) or develod 2 serious illaess (neatth insur
2n2e). in this way, the financial 10ss atrendant 1
thcse events can be mitigated even though the
events themselves cannot be prevented.

But not all people are alike. The likelihood o
occurrence and magnitude of 1oss will vary. Some
people will apply (or large amounts of insurance
and others for small amounts. Some will he voung
and others elderly. Occupations and avocauens will
modify the likelihood of unetpected death ar

T
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illness, as will health enhancing activities such as
exercise, proper diet, and nonsmoking. And some
applicants will alrezdy be in poor health or at
known significant risk of developing poor health in
the (uture.

These different factors are evaluated by the in.
sutance company through a process known as “risk
$=ilection and classification.” The more common
term for this is "underwriting.” £y mears nf this
process, the insurance company deteriines t! 7 ap-
propriate contribution to the risk pool hy = it
¢ividual policyholder,: -

The fundamentz1 underlying goal of the under-
Wwriling pi0sss is equity: policyholders witl. ilie
Latisorsimiler expected risk of loss are charg.. the
¢7ne. The higher the risk, the higher the premium.
The lowsr the risk, the lower the premiura. Note
*he distinction between equity and equality. With
equity, premiums vary by risk; with equality,
everyone -- young/old, healthy/ill. and with/without
associated (actors that significantly increase the
likelihood of experiencing an early claim .. would
pay the same price,

Suring the underenitiag process, sk classificz-
ton 2ve preated that recognize the many dif. -
i< -’.:‘,'_‘Q‘?" thag €xist among izdividuals in order 1o

place spplicanis into jroups with comparable expe.:-

tations of longtvity and health. Although the risk
presented by any single individual rannot he deter-
mined with absolute precision, if people are as-
signed to groups with reasanable accuracy and the
totsl number of insured persons is large, then the
estimate of the risk of the entire grenup »f Insured
people is likely to be accurate.

Tezditionzly, ekaracteristics of :mpaeearce {or
sk classilication kave included faier oot 35 age,
sender, health history, physical coniizizz. '
ocgupation; the use of alcohol and tohnca, ranmly
btistory, 2nd serem cholesterol. - Thase furors sene
te _idgn:iryjiﬁd ivicduals that have a greater or lesser
likelihood of premature death-orills=ss in-the fu.
ture, Because of this process, costs are held down
for the great majority of insurance applicants since

premiyms more closelv-match the risks taken an by-

thedncuracze Eopany.

Aoz cglectiog, 2lso known as antiselection, is
a consideration that is of great importance to insur-
ers. Adverse selection is a well known phenomenon
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in which people with a likelihood of loss greater
than what they are charged for tend to apply for or
continue insurance coverage to a greater extent thar
do other people. It oozurs when applicants with-
hold significant infarmation from the insurer an. o
choase amounts and typs: oliasurance thatare
moest beneficial 1o themsd:..s. For example.
someone with a history of heart disease is more
likely to apply for insurance and/or apply for &
greater amount Of insurance coverage than he
would have otherwise done because he knows that
he is likely to experience a claim in the foreseeabl:
future. If he (ails to mention this important infor-.
mation on his insurance application and the insurer
does not otherwise become aware of it, the premiu:,
charged by the insurer will be insufficient 1o cover
the risk involved. This premium delicit would be
made up by the others in the pool who have paid
their fair share,

Adverse selection also occurs if the insurer is no!
permitted to obtain or use information that is per-
tinent to the risk being considered. In the example
above, the premiums charged would be insuflicien:
to cover the rnisk involved if the insurer was not pet-
mitted to ask the proposed insured and his attenc.
ing physician about the nature and severitv of the
heart disease, or if this information could not he
used after it had been obtained.

Veretwould hapren if the insurance company
wzs unaware nf important unfavorable information
that wes known o the applicant?- Inthese: -
instances, serlous errars in risk classification would
¢ zour, . Centain individuals would receive therr in-
surance at unreasonably low cost. More claims
would be filed than were expected. And if A 5ig.
nificant avmber of thr<e risk classification errocs
were made, the financial status of the entite insur-
ance pool would be adversely alfected. -

“ Butcouldn't premiums simply be increased
azsnassthe-board to-cover the pavment of thes» o1,
snticingted berefits? Where permitted, an insy-2!
could increase premiums 1o reflect these revised

¢+ ms expectations, But this world encourage
rotential-insurance applicants who are at lower 5is™
to cither buy from a different sellee or exit iLe it-ir-
adce mzrket altogether. And with the exodus of the
lower risk insureds who were subsidizing the in.
dividuals who had knowledge of their unfavorable
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risk status .- 1ndividuals who had adversely selected
apainst the insurance pool -- a further escalation of
premiums becomes necessaary, More potential ap-
plicanis then decide not to apply (of insurance.

Eventually, a point is reached in this upward
spiral where the desired coverage becomes unavail-
able on any reasonable premium basis or the insurer
becomes [inancially unsound. This “assessment
spiral® phenomenon is not a theoretical possibility.
It actually occurred in some companies during the
1880's and early 1900's because of poot risk clas-
sification practices.

TYRPES OF GENETIC TESTS

Conceptually, genetic disorders can be divided
into two broad groups: (1jdisesses with a genetic
redisposition, and (2)genetic diseases.

Diseases with a genetic predisposition (or a
genetic component) are those in which the presence
of a gene confers an increased tendency to develop a
certain disorder. Tii- disorder may or maynot -
d-w.Au Y d-’...f...dm;.: on o variety of :L‘.S(‘)CI&[Cd per-
1oan{on dist, qu\osure 1o harmt‘ul chcmlmh or

togins, EXEYCMLQJO__QCD nse, neavy a alcohm
mgw*or,,gniu.ugn. 4 g:r..:zx..,prcmsposmon is ol-
[tena factor {n thedevelopracacol conunan impair-
meats sucn as cancer,coronary heart disease,
hypertansion, dizbetes mellitus, znd epilepsy.
-Together these disorders are responsibie tor much
ot the morbidity and/or mortality that is experienced
by the fnipzuace-puol.

Genetic diseases are disorders in which the
genetic component is $0 overwhelming that it is ex-
pressed in a predictable manner without a require-
ment for environmental interaction. For exampie.
an individual who inherits the gene for
Huntington's disease, cystic fibrosis, or Duchenne
mus<ular dysteophy will eventually develop the dis-
order regardless of other socioeconomic factors or
preventive health measures. Individual genetic dis-
eases are rare compared to diseases with a genetic
predisposition but collectively they are an imporiant
cause of morh{dity and mortality.

At ling phyziziens will probably begis to use
Low d..;,nn..x._:c”" that can identify genetic dis-
35 and.diseases.with a genetic predisposition

SEE =1
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s.uitly after iney are developed, As nientionsd

. above, insurers have no CUrTent interest in ordeiiiig:

such fesis theasseives, But although thay moy prefor
L0 SVOI ke jeaatizdests, it could be veryim-

.portant that insurers have aceess tQ prios iest

resulis, Why? i<l loformation were.enavallable
to the.dasuier-al-he-lime of -anderwnung, then ap-
plicanisavhio.already knew.via-tests.performed by

.their attending prysicians thai-they were likely to

esperience early.death or.illness could buy large
amourts.of insurance coverage at prices that falled
to reflect-this increased-risk-In the aggregate, tis
could involve disproportionately large numbers ol
applicants and/or very significant amounts uf msui-
ance. The ensuing claims would maiieuly cacesd
projected losses and everyone within the insviaags
pool would suifer.

Consider the following scenario.

Suppose that a man who applies (or snondise
life or noncancelable disability insurance poucy .
had a genetic test perforned 1n the past by nis at-
tending physician, the results are unfavorabie, 1.¢.,
the test suggests a significant likelihood of prema-
ture death or disability, and the insurance company
does not learn about this result. If no other un-
favorable risk factors are known in this case, the
policy is issued on a standard class basis.

What has happened? Essentially, the principle
of equity has been violated. [1us applicant with an
adbove average claim risk has obtained insurance at
standzrd rates.’ This situation is very analogous to
that of an older person who misrepresents his true
age and obtains insurance at the rates of a much
younger person. it 1s important to note that he hu:
not suddenly become a standard insurance nsk b«
cause he was issued standard insurance. Rather, L.«
is a substandard risk who has nonetheless obtained
insurance at standard rates because of a failure of
the underwriting process.

Although the applicant would ne pleased with
this arrangement, the other policyholders would be
very unhappy with this sequence of events. True, he
currently seems in good health. But his unfavorabic
genetic test ciearly identified a significantly in-
creased risk. And since his insurance coverage can-
not be canceled once it has been purchased nor can
the premium be increased relative to other policies
issued to individuals with similar coverage, it is
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likely that he will be paid benefits from the pool
that are disproportionate to the premiums he has
paid.

PRIVATE AND PUBLIC INSURANCE

Many people have come 10 expect that private
life insurance and, Lo a greater extent, private heal:h
insurance, is an entitlement, i.e., that all citizens
have a right 10 expect that affordable insurance
protection will be made available to them regardiess
of age or health. This expectation is based t0 a com-
siderable degree on misconceptions regarding the
nature of private and public insurance programs. A
brief discussion of these two different types of insur-
ance will help clarify their relationships.

PRIVATE (VOLUNTARY) |RSURANCE

Participation in a private commercial insurance
plan typically is voluntary. You chonse whether or
not to belong and determine how much insurance
protection you would like to purchase. Since all of
the funds used to pay future claims against the in-
surance pool are derived either directly or indirectly
from premium payments, risk classification is essen-
tial in order to ensure that the premium charged is
proportionate to the risk assumed. The potential
for adverse selection is very real and an important
concern of the insurer. Finally, private insurance
companies are businesses that are accountable to
their policyholders and stockholders. They must
generate a profit for those who have invested in the
company. If insuffient premiums are collected, a
private insurance company, like any other business
1n which liabilities exceed assets, will cease to exist.

PUBLIC (INVOLUNTARY) |NSURANCE

American society has used private means to ful-
{ill certain general social welfare needs such as pav-
ment for health care. But private health insurance
has never been a completely adequate or universal
method of providing access to the health care
system, nor has it been a perfect mechanism [or
covering all discases, The poor, disabled, aged, or
seriously ill cannot always be covered by private
means. For this reason, society has supplemented
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private insutance with publicly supported program.
such as Social Security, Medicaid and Medicare.

Participation in a public insurance plan is typi-
cally not voluntary. You do not ¢choose whether o1
not to belong nor do you determine how much -
surance proteciion you will have, Rather, panticipa.
tion is mandatory and benefit amounts or entitle-
ments are derermined by the law cstablishing the
program,

Since ¢veryone -- good risks, poor risks, even
those suffering from a severe or terminal illness « i~
automatically insured and there are no opuons
regarding the amount of benefits that will be pad.
adverse sclection is not a concern. Premiums are
charged in the form of income and social security
taxes, or so-called "insurance premiutns”, but thew
are not and need not be proporuonate to the nsa
assumed. Risk selection is not required and no
profit motive exists,

Even given these fundamental differences be-
tween private commercial insurance and public
insurance, coulda't legislators or regulators simply
mandate that privale insurers provide coverage -- at
rates appropriate for lower risks -- to those in-
dividuals who have learned {rom their attending
physicians or an insurer that a genetic test has ider -
tified a higher likelihood of premature death or
illness? Or, in an action having the same
consequences, couldn't insurers be prohibited fron.
asking applicants and their attending physicians (ot
the results of prior genetic tests or ordering their
OWn tests?

There seems little chance that this would work
a private, voluntary insurance industry, This man-
dated subsidization of unfavorable risks by good
risks would be tantamount to an indirect
governmenial tax levied solely against insurance
policyholders and stockholders. The impact of su.”
an action may not appear significant at the outser
but its cumulative effects would be dramatic.

Under such a scenario, many potential policvho!
ders -- primarily favorable risks who would be asked
to subsidize the higher, underpriced risks, and
people with other health impairments such as can-
cer and heart disease who pay a premium ¢commen.
surate with their increased risk -- would realize thar
they are being overcharged or treated unfairly. and
choose t0 not buy insurance because coverage has
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now become unaffordable for them.

Why? Wouldn’t the premium increase be rela-
tively small? Although such a plan for mandated
benefits probably wouldn't result in significantly
higher costs at first, premiums would gradually and
progressively rise as more and more favorable risks
decide not 1o purchase insurance. The relatively
large base of good (standard) risks is progressively
eroded, it becomes increasingly difficult to subsidize
the poarer risks, and premiums increase again. The
situation worsens even more as some companies
decide to stop writing this type of insurance
coverage altogether since a profit can no longer be
cxpected.

Such a legislative or regulatory mandate would
force insurers to provide coverage for a large
(because of the effects of adverse selection) group
of people at a price that would be insufficient 10
cover the claims that would occur. These additionai
costs would be passed directly to other policyhol-
ders with a subsequent decrease in insurance affor-
dability and availability.

GROUP INSURANCE

The use of genetic tests by employers is an im-
portant topic that will be vigorously debated in the
future. Although this is yet another issue not
directly related to the use of genetic tests by
insurers, it has nonetheless raised concerns that
people who are insured through their place of
employment (commercial group insurance) may
find their coverage jenpardized. A brief overview of
the differences between individual and group insur-
ance is provided below in order to addresss this
issue.

For individual tife, disability, and health
insurance, an applicant applies for whatever amout
of insurance coverage that he or she feels is needed
(within broad guidelines established by the insur-
ance company). An application form is completed,
medical questions are asked, tests may be ordered,
and an attending physician’s statement may be re-
quested. The premium charged is based on factors
such as age, gender, health history, general physical
condition, and occupation.

Group life and health insurance is generally
divided into two categories: medium to large size
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groups containing 10-2% of more employees. and
small groups.

Under a medium to large size group life and
health insurance plan, an employer buys a single
policy for his cmployees. All employees can elect
receive coverage if they so choose. Benelit amounts
are fixed by formula and individuals are normally
not subjected to the underwriting process described
above with the possible exception of those who
choose not to participate in the program when the
first hecome eligible and those who withdraw {rom
the plan and later request reinstatement. Rather,
the entire group is underwritten according to facto--
such as the number of employees, age and gender
distribution, area of the country, and prior health
care costs for the entire group, Once a rate is
established, it is typically adjusted ("experienced
rated®) on a yearly basis depending on claims ex-
perience. If claims exceed expectations, rates in.
crease. And vice versa. With such a large group. it
is expected that some workers will be poor insur-
ance risks. But the majority who are good risks ten.
to offset these (ew, thus allowing the insurer to offer
coverage (o the entire group at an affordable rate
Typically, payment by the employer of part of the
cost provides adequate incentive for the good nsks
10 join the insured group.

Small group life and health insurance is differen
Since these groups do not have the benefit of a larpe
number of employees among whom the less healthy
risks can be shared, claims experience is stronglv d.
pendent on the heaith of the small number of in-
dividuals within the group. For example, if one in-
dividual in the group was already ill or at significan:
risk of becoming ill in the near future, and the in-
surer was not aware of this information, then the
claims submitted by this one individual could far
exceed the claims expected from the entire group.
To guard against this possibility, 1n the absence of
underwriting, the insurer would have to increase ti.c
premium rates for all small groups. The increascd
premium rates would induce groups with more gowd
risks not to buy coverage. An assessment spiral
much like that described earlier for individual insu
ance would develop. And if such a practice occur-
red with any regularity, the cost of insurance to
small groups would soon become unaffordable. For
this reason, the underwriting of small groups shares
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many similarities with that used for individual
insurance, e.g., the need for application forms,
medical questions, and sometimes tests and attend-
ing physician's statements.

What will be the possible effect of genetic testing
on group insurance? Approximately 94 of com-
mercial group health insurance and perhaps a
similar percent of group life insurance is sold to
medium to large sized groups. The employess
within these groups are cligible for insurance
coverage as a benefit of their employment. There is
no individual underwriting or testing of those who
sign up for the program when the group plan goes
into effect or when new employees begin work. For
this reason, the overall impact of genetic testing on
group insurance coverage will probably be minimal.
For small groups, the ramifications are less certain.
The effects may be more similar to those ex-
perienced in individual life and health insurance.

GENETIC TESTS AND RISK
CLASSIFICATION

Insurers, like the rest of society, are just begin-
ning to consider the impact of genetic testing an the
private insurance industry. There are still far t00
many uncertainties to permit firm conclusions or
prajections [or the future. With this caveat in mind.
five points regarding the use of genetic tests to clas.
sify risks will now he discussed.

POINT #1. A MAJORITY OF INSURANCE APPLICANTS WAY
BENEF IT DIRECTLY FROM THE
USE OF GENETIC TESTS

Some critics of the use of genetic tests by insurers
to classify risks assume that the results of these tests
will generally be unfavorable, the affected ap-
plicants will be summarily declined, and insurance
availability and affordability will diminish. Such a
belief is ill.-founded. In fact, the converse may be
true. Genetic tests may very well increase the num-
ber of individuals who are eligible for insuranca
coverage due to the superior predictive value of
these tests and the resultant improvement in risk
chassification. Many tests will indicate a very low
probability of premature death or iliness related to
a particular genetic feature. This knowledge may
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permit insurance companies to lower the premiums
for this quite sizable group of people and increase
or at least maintain the same high percentage of
people who are granted insurance at standard rates
because their level of risk has now been more ac-
curately estimated.

It is true that tests for genetic diseases (as op-
posed to diseases with a genetic predisposition) will
be able to {dentify some people who will most ¢er-
tainly experience premature death or illness.
Knowledge of such test results may lead to adverse
underwriting decisions by insurers, i.e., extra
premium payments or a declination. But at other
times, these tests will offer significant benefits. Fe -
example, consider insurance applicants with a fam: .
history of Huntington's disease who have no
manifestations of this disease themselves. Because
it is not yet known if they have inherited the diseasc.
they pose risks to the insurance pool that are vers
difficult 10 insure at reasonablv low rates. Butifa
genetic test indicates that they are not carrving the
Huntington's disease gene, then insurance coverage
could be offered.

POINT #2, INSURERS SEEK TO MAINTAIN A BROAD MARK(®

Insurers are acutely aware of the potential
problems that might arise if the results of genetic
tests were used to prevent significant numbers of in-
surance applicants from obtaining insurance at af-
fordable rates. There are the obvious publicand
governmental relations concerns. But financial fac-
tors will exert an even greater influence.

Private insurance companies are in business to
sell rather than deny insurance. Since this is a ver,
competitive business, insurers have absolutely no
incentive to use new tests unless by doing so they
can operate more élficiently and offer a lower cost
product to the consumer. Even with the advent of
genetic testing, the economic necessity of gencratine
new sales will act to ensure that the potential
market for insurance products remains as large as
possible.

It is worth noting that it was the private insur-
ance industry that was responsible for initiating
studies to determine the insurability of jndividuals
with health impairments who had traditionally been
unable ta obtain insurance coverage. I[nsurers
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concluded that insurance protection could be of-
fered to many of these individuals as long as the risk
could be adequately evaluated and priced ap-
propriately.

PO INT #3. GENETIC DATA WILL BE EVALUATED IN THE
CONTEXT OF QTHER RISK
SELECTION PARAMETERS

Genetic test data will represent only one of the
many {actors that must be considered when insurers
attempt to arrive at reasonable estimated
probabilities of if and when premature death or ill-
ness will occur. This point is in sharp contrast to
the mistaken belief that these tests will often be the
sole or primary determinants of insurability.

Consider the case of a man who has had a series
of genetic tests performed and a heightened risk for
the occurrence of a certain type of cancer was iden-
tified. Does this automatically neccssitate a declin2-
tion or extra premium payments? No! Many other
factors must be evaluated. Is he currently in good
physical condition? Are there favorable ennsidera-
tions such as regular physical exercise or avoidance
of tobacco and excessive amounts of alcohol? What
is his occupation? Is there a history of health
problems? How often would such a genetic test ab-
normality be anticipated in the average person? Is
the type of cancer for which the predisposition was
identified a common or uncommon cause of mor-
tality or morbidity relative to other ilinesses that oc-
cur in a large group of insured persons? Does this
type of cancer develop so rarely that an adverse un-
derwriting decision may not be necessary even if a
significantly increased likelihood of its occurrence
has been detected? And how old is he? Has he al-
ready passed the age at which the cancer would
probably have developed if it was going 1o occur?

Given all of these considerations, such an ape.
plicant who was in otherwise good health might stilf
receive insurance coverage at favorable rates be-
cause he is known 10 be an excellent risk except for
a genetically increased likelihood of developing a
certain (ype of cancer. And since he has been
alerted to this heightened risk, he can take whatever
precautions are possible such as avoiding other fuc-
tors that may further increase his risk, having
regular medical checkups, etc.
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POINT 4. ADVERSE SELECTION 1S A REALITY

The reality of adverse selection by insurance ap-
plicants is apparent [rom almost any publication
dealing with the social, ethical, and economic
ramifications of genetic testing, For example,
authors discussing the utility of a genetic test 10
identify the gene responsible for Huntington's dis-
ease speak openly about the importance of
*acquiring disability insurance” and the necd to "bus
extra insurance -- before testing.* (1), Others write
that an important factor in deciding if a test for
Huntington’s disease should be performed is
whether or not the individual is "adequately
insured” before the test is ordered (2).

A common theme of critics of the use of genetic
tests by insurers is that such a practice would lead ¢
inappropriate risk distinctions among thos¢ with
genetic diseases (3,4,5). Such comments highlight
the mistaken impression that such distinctions by
insurance companies are somehow bad or unfair.
They also indirectly express the belief that, although
it is acceptable to differentiate risks among insur-
ance applicants with a history of cancer, diabetes, or
heart disease -- disorders that, like genetic diseascs
are usually not someone’s “fault® .- by requiring that
they pay an insurance premium appropriate lor
their increased risk, it is unfair to ask the same of
people with genetic diseascs or diseases with a
genetic predisposition,

It is not well understood that differentiating rishs
is precisely what insurance companies must and in
fact are expected to do. i.e., identify good and poar
risks and charge premiums commensurate with
those risks. 1n fact, such risk distinctions are the
underlying reason why insurance coverage can be
offered 1o so many people at affordable rates.

POINT o5, RISK CLASSIFICATION 1S A SOUND BUSINESS
PRACT ICE

The current levels of insurance affordability and
availability are as goad as they are because of risk
classification and the principle of equity: policvhol-
ders are charged equal premiums for equal risks. If
insurers were unable to use the results of genetic
tests during the underwriting process because *risks
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should only be classified on the basis of factors that
people can control”, then equity would be seriously
impaired and private insurance as it is known today
might well cease to exist.

But risk classilication is not only a matter of fair-
ness. It is also a sound business practice that
enables insurers to offer a wide array of insurance
products at attractive, affordable prices. With
private insurance, people decide if and when they'll
purchase insurance, from whom they’ll buy it, and in
what amounts, Would people be willing to pay
more for insurance than what they perceive as their
fairshare? Would they be willing to make premium
payments over and beyond what is needed 1o cover
their own risk o that others at higher risk could get
the same type of coverage at a disproportionately
low rate?

And where would the line be drawn? If twa
people of different ages purchase life or health in-
surance coverage at the same time, would the
younger person be ¢xpected to contribute the same
amount to the pool as the older person? Would a
healthy person be asked to pay the same premium
as a person who is already ill as a result of a discase
that is beyond his control? And il two people have
a genetic test performed and one test is favorable
and one is unfavorable, would they both be forced
10 make the same premium payments into a com-
mon insurance pool even though the likelihood of
an early claim is markedly different? The answer to
each of these questions is clearly "NO”. In a volun-
tary insurance market where people can freely
choose the timing, seller, and amounts of their in-
surance purchases, the need for risk classification is
more than a matter of fairness. It is an economic
reality.

CONCLUSION

In conclusion, I would like to reemphasize a few
of the puints I made earller.

Insurers are very supportive of advances in
genetic research that will one day lead to earlier
treatment and/or prevention of disease, But they
have no particular interest in nor enthusiasm for
usiag genetic tests, Their current risk selection
practices have generally been accepted by the medi-
cal community and insurance-buying public. They
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have no desire to initiate new screcning tests rife
with uncertainty and controversy.

But at some point in the future insurers may be
forced to consider using genetic tests il their use be-
comes standard practice within the medical com-
munity. This action would be 1aken to enhance the
risk selection process. But even more importantly it
might be necessary in ordet to provide some protec-
tion against the significant adverse selection that
would otherwise be certain to occur.

At this time insurers aré no more able to answer
the difficult questions concerning future use of
genetic testing than is any other facet of society. In
fact, most of the questions themsclves ate still un-
known. We will continue to study the issues and
await further developments. This can be our only
reasonable course of action until significant tech-
nologic advances are made and the nature and use
of genelic testing becomes More apparent.
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N SUMMARY
- (suggasted changes in caps)

With 3 percent of the NATIONAL CENTER FOR MUMAN GENOME
RESEARCH'S annual budget tagged for rassarch on the social,
ethical, legal and economic INMPLICATIONS OF MAPPING AND
SEQUENCING THX HUMAN GENOME, the CENTER will bacome the
largest public benefactor of WBIOETHICE" rasearch in this
gountry., To help identify areas where this monsy can be bast
spent, A WORKING GROUP OF advisors TO THE CENTER met racently
TO DISCUSS THE RESEARCK AGENDA with EXPERTS FROM BOCIQLOGY,
HIBTORY, ETHICS, GENETIC COUNBELING, LAW, LABOR, THE
INSURANCE INDUSTRY, AND JOURNALISXM.

The hunman genone project is an internaticnal reseazch
effort to decipher the entirve set of genetic instructionsz
inside human cells. Gencme proiect rasearch will give
blomedicine new and powsrful tools to identify digeasa-
cauaing genes and to davelop BETPER treatments for THE HEALTH
FROBLEMS THEY CREATE., If MISINTIRFRETED OR misused, THEBE
NEW TOQOLS COULD open dooxs to PEYCHOLOGICAL ANGUISH,

stigmatization AND discrimination for pasple who carryv THESE
genas.
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| Issues ralsed by access to genetic information are not
unigue £0 ths genome project, Nevorthelou‘?§%ow tachnologies
developed as part of tha project ara likely to increase the type
and amount of information that can be cbtained from examining
genetic material. Bacause this may amplify thefgggéﬁ%ﬁgi for
misusg of ganetic information, the working group he5—b=h-n—c

‘ to identifying and addressing these iasues
bafore the technology is developed.

In thh Unitad States, the human gencme preject is
spearheaded by the NIH's National Center Xor Human Genome
Resqaroh (NCHGR) and the Departnent of Energy's (DOE) Human
Genome Program. The joinéngzﬁing group on ethical, leagal, and
social issues related to mapping and sequencing the human genome
is nade up of members selected for their expertise in matters
relavant to gencme project issues. The group has been given the
task of identifying the ethical, legal, social, and economic
issues raised by availability of human genetic information and to
help guide policy declaions in theas areas,

On February 5 and éth, the eight-member working group,
chalred by Dr. Nancy Waxler, of the Hereditary Disease Foundation
and Columbia University, hosted ten ocutside experts at a
williamshurg, Virginia workshop. Tha neeting copened with a
general discussion of issues considerad important from the point
of view of aach participant!s expertlse and experience. These
inoluded!
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1. Inmplementation of working group recommendations. To
gather the information needed to eavaluate policy options,

Ei;?ﬁ;*a¢1 NCHGR and DOE may make grants to projects initlated by the
Wty {5 e, ressarch community or invite applications from groups with
2?2;: appropriate axpertise. Other mechanisms include contracts,
i:ﬁ:;: which allow more oversight by the agenciss, workshops,
t:“'u - establishument of task forces, commissionsd papers and
12“%' reports.

Tm aviinta res w{hnufpwﬂa*duammrn‘]ap«mugéﬁﬂgngﬁg
(:}. Education, Y Factual information about the human
genoma project needs to reach the lay public, students,

anda pro:onsiangls. This intormationﬂgbuld clearly
identifty the of tha projact and human

CLqJ@< genetica, as well as its g:;:::::an. This may ba done
by devaloping scheol é!iricula containing genome
preject science and concapts and by tying into
Information ocutlets such as the mass media, raliglous
institutions, hgalth volunteer asscciations, and health

preofegsionals,

H L

3. sd?fi?i%. An awaraness of the history of abusa of

genetics is necessary to aveid the pltfalls of the past. 1In
times of social or economic uncertainty, eugenic attitudes lmge,

amerg.igs intelerance toward<§§é¢r~pavptt‘tnd-zha

eh!0a46.i&¥-&i&—&n&-¢nphtoé¢-ﬂ5}certa1n individuals and

statess of health as being economic burdens on soalety.
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4.  Cemiidentialimpstnd Eiivacy.\fpreaent statutes '

concerning ownership of information or a patient’s
right to privacy do not guarantee confidentlality of
medical information. Such_;pformation may be exposed

e & Ot .
to meveral layers of "privacy," including the patient,

the medical institution, and the state.

5. Medical insurance.

adallly e ke v N g . - - ala b - - .

TMixgresesr New genstic tasts may ldentify larger groups of
pecpla who carry genes predisposing them to common
illnesses. How will this informatien impact on thelr
ability to cbtain affordable imsurance from a private
carrier? -!o;gzgg new criteria and formulas for identifying
who is insurable and for setting premium rates need—so be

~

generated.
6, c11nica1£¥:=:sr. Availability of detailed genetic
information will have tremandous impact on medicine. This
may ba particulary acute for latent, seriocus genetic
diseases for which there are no cures. The recent
development of a screening test for eystic fibrosis will
provide an instructive nodel from which to study many of

these issues. Genetlc technologies are alsc likely to pave

‘AN E X ONT ILNYWNS """"
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S
tha vay for <FoREERdapriapismai.tha use of drugs such as
hormones, growth factors, and immuna system booster, made by
gene=splioing techniques. Many of these druge are now
approved for traatment of hormona~deficiency diseases, but
have also been used illicitly by athletes as performance-
enhancing druge. The inoreasingly widespread avallability
of genstically engineered druge to the genearal population
raises many ethical gquestions about the use of such

subatances to enhance biological "fitness' of healthy
pecple.

7. <Commercialization of cGencme Technologlies., As more genes
are ldentified and screening tests developred, guidelines for
technology tranefer from ressarch laborstories to the
privata segtor nead to be in place [how would these be
different from the tech-transfer machanisms already in
place?]. Commercialization of screening tests also raises
questions of quality contrel and how these devices should ke

regulated by appropriate government agencles.

After consideration and discussion of those topics,
workshop participants focused ocn developing priority areas.
<:> Tracking the ocystic fibrosis experienca. The recent
identification of the gene responaible for cystic gibrosis has
paved the way for development and commerclalization of methods to
\D
datermine m&wcarnor status m to identify affected

s0d ‘A ES ONILN;IJ.DNH



pe -y

fetusas,

There ls currantly no curs for cyatic fibrosis and

treatments are mostly palliative; c¢hildren born with this disease

usually die in young adulthocd, Eecause technologies developed

as part of the human ganome project will likely increase the

j? 2r'numbor of dissane genes identifisd (and the subseguent

development of testing methode) tracking and examining in detail

the ¢ystic fibrosis experience promises to provide an instruotive

model of tha full ranga of lssues of intarest to the human geanome

project.
i)

11)
144)

iv)

V)

vi)

vii)

“’ZO&

L #:1£80 207 LOE

These issues include!

tranafer of technolegy frem research lakeratorias to
private indusatry for development and marketing;
accuracy and quality control of test kits;

the impact of information okhtained from genetic tasts
on genatic counseling options:

the role of insurance companies in covering medical
costa of affected patients who wera ldentified by
prenatal tests)

liability of clinleians who fail to perform genetic
tasting;

confidentiality of information obtain;d from genetioc
testingy

the paychological impact on patients and family members

of information about one's medical fate, especially on

for those predicted to develop illnesses for which

there are no oures.
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Thesa issues may be examined through scholarly research,

commissioned papaers, workshops or confersnces.

(::) Thae affect of genetie information on insurance coverage.
Thw puplin.-holds-.an len gt mepialityl with respgot to
health insurance, whieh axtends to both govarnmentwsponsored

insurance™progzan® and private conpanies that sall insurance for

anticipated health pmpds, such as those that aris BARE e}
ave genetic difwamws.

Because genetic tests may pradict health ocutcomes, their use
by private insurance companies to determine an applicant's
financial liability has bacome an important issue. Increasad
availability of genetic tests may identify new and large groups
of peopla who may be genatically predisposed to commen disorders,
such as heart disease, cancerxs, dlabgtes mellitus, inmmune
disorders, eto., How will private insurers use this information
to calculate the financial risk of insuring individuals who carry
thess genes? Studies are needed to identify how and which
genetic information would he used to assess a populaticon's
insurance risk, to define a person as insurable, or to deny
coverage ara needed.

In a additien, the impact of mo-called "good genes! on
health insurance coverage may need to be assassed. Currently,

reductions in premiums are given for healthepromoting behaviors
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8
such as nhot smoking, exercise, and linited alcohol intake.
8hould similar rewards be given to people who carry tumnore

suppressor genes, toxin-resistance genes, or genetically hearty

inmune systems?

Most private insurers do not now use reaults of genetic
tests to determine who they will insure. However, insurance
companie= faesl thay should have access to such information to
offsat its use by policy holders whe withhold genetic informatien
to receive lower premium rates., Eacauge private insurance
companies cparate as for-profit businesses, psople with genaetic
diagnosas may be forced to turn to other sources of affordable
coverage. The Working group suggested that research into
alternate scurces of health insurance for peaple with genetio
dissasea i85 needed. Théese alternatives may ineclude government
co-payment, employer benefits or self-insurance systems, or
combinations of these,

é:@:) Eduoation and ocutreach: Clinicians, journalists, and other
workshop participants who freguently deal with the general public
ocbaexved that the public at large seems uninformed or to hold
strong misconceptions about the powera of medical genetics and
the role of genes in biology, disease, and behavior, Formal
assessments of public understanding of medical genetics and
genome project sclence will help refine and target educatien and
cutreach programs. Raesolving misconceptions is inportant so that
informad debate and public discussion of the social implications

of the human ganome project can bs grounded in facst,

e ~— A ——— - —— 14— — i .
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Education efforts should be designed to demystify genetics
and gencme project science by bringing these topics inte the
publi¢ domain. In addition to underscoring the science and

medical benefits likely to stem frim genoxe project rogearoh.

speclal precautione ghould be made not§o hypa or overpromise.

Determining the complete saquence of human DNA will not produce
izmediate cures or knowledge of gene function. The genatic
alteration responsible for sickle cell anemia, for example, has
been known since the mid-1970s, still no genetic cure has heen
devalopad. v The complete sequence of human mitochondrial DNA is
new know, fer-enasple, but its function still xremains a mystery.

The general public, health professionals, and genetic
counsaloés, for example, should be mada aware of the many factors
aside from genetic makeup that influence human function and
behavier., The abllity to read a person's complete genetic makeup
and make biologlcal pradictions may intensify the notion of
"gaenatic determinianm'=-=tha idea that ganes alone direct a
pergon's blological (and perhaps social) fate. Education afforts
should ineclude discussions of the role of environment and other
factors in social, behavicral, and biological develcpment,

The opportunity to examine genetic material of large numbers
of people will likely force a redefinition of the concepts of
"normal," health, and diseate, As knowledge about thess concepts
changes, it i2 important te adopt a valus=-neutral language in
sducation, outreach, and counseling programs when refarring to

the wide variations in human genetioc composition.

. ' LNT W ™ 1A W T QS R T e s ‘- -
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A tirst step toward education and outreach will regquire
ldentifying organizations and institutions in place for
dissemminating information to target groups. These may include
decision makers in the massg media and school systems, as well as
health voluntear assoclations, organizations for medical and
allied health professionalas, labor groups, peolicy makers, and
religious groups.

Cpen dialogue batwaen the working ¢group and menbers of
genatic disease and disability groups is essential to ensure that
recommendations of the joint working greup may best address the
naads of pecple most likely to be affected by availability of
genetic information.

Development of sducation and cutreach programs may be funded
in collaboration with the &ational Science Foundation's ganome
project aducation programl MM{%.J.?
QzEZDOonfidontiality. As genetic testing technology becomes more
widely availalble, access to genetic information by the
individual, family, employers, insurance companies, and other
institutions will hava an inoreasing impact on personal privacy.
Since laws protacting rights to privacy do not necessarily
protect regulation or flow of madi¢al information, areas should
be identified where breakdown in privacy arxe most likely to
ocour. Workshop participants identifled threse current lavals of
connZidentiality of medical information: patiant; nmedical
inatitution; and state, In addition, large, computerized
databases now exist for storaging "confidential! medical

T oa AMEE ONILNINJL OW
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11
information. Guidelines for reeponsible use of such information
should be established. Thase guidalines should addresa: consent
to be tested) the patient's right to know or not to know his/her
tegt results; how information is used by physicians te make
decisions about medical care; how ihformation may be Used by a

patient's fanily G- RePed) .

A list of workshop partlcipants is attachsed.
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