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Résumé

Ce rapport est le premier d’une série commandée par la Division des politiques de la
Direction des politiques de la santé et des communications de Santé Canada, dans le but de
donner un aperçu de l’information de base sur les tests génétiques servant à détecter les maladies
à déclenchement tardif (MDT). Il traite à la fois des grands enjeux des pratiques actuelles en
matière de recherche et des principaux facteurs qui façonnent l’élaboration des politiques en
puisant dans la documentation européenne et nord-américaine. Trois autres rapports proposent
une analyse en profondeur de thèmes précis : enjeux de principes et de juridiction, enjeux
médicaux et sociaux, et enjeux éthiques et psychologiques. Santé Canada publiera les rapports
sur les enjeux de principes et de juridiction, et l’auteure publiera elle-même les deux autres.

Les tests génétiques de détection des MDT sont une sous-catégorie du vaste ensemble de
tests génétiques. Alors que les tests génétiques mis au point pour les maladies apparaissant
pendant l’enfance constituent souvent un outil de diagnostic, ceux qui ont pour but de détecter
les maladies à déclenchement tardif ont une optique entièrement nouvelle, puisque la détection

précède d’un bon nombre d’années le déclenchement de la maladie. Essentiellement, ils servent
à déterminer si des personnes en santé présentent un risque faible ou élevé de développer une
maladie quelconque dans un avenir plus ou moins lointain. Ils créent une nouvelle catégorie
sociale, celle des « personnes qui ne sont pas encore malades ». Cette sous-catégorie de tests
génétiques s’accompagne de nouveaux problèmes qui méritent une réflexion et une analyse
attentives à bien des niveaux.

Le rapport se divise en trois parties. La première partie présente de l’information de base
concernant la technologie génétique et situe dans ce contexte les tests de détection des MDT. La
deuxième partie donne un aperçu des 15 principaux enjeux liés aux tests génétiques de détection
des MDT. L’analyse qu’elle présente se fonde sur la documentation européenne et
nord-américaine. Les enjeux retenus sont ceux que l’on retrouve de façon constante dans la
documentation. La troisième partie analyse les facteurs sous-jacents qui façonnent actuellement
l’élaboration et la mise en œuvre des politiques touchant les tests génétiques de détection des
MDT en Europe et en Amérique du Nord. En règle générale, il existe une convergence de base,
sur le plan général, sur les enjeux importants en Europe et en Amérique du Nord. Toutefois, on
note une divergence dans l’analyse plus approfondie de ces enjeux. La troisième partie utilise
deux outils d’analyse : l’évaluation de la technologie et une échelle de valeurs.
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Abstract

This paper is the first in a series of articles commissioned by the Policy Division, Health
Policy and Communications Branch, Health Canada, to provide background information on
genetic testing for late onset diseases. It provides an overview of current issues relevant to
genetic testing, and analyzes the major factors shaping policy recommendations by drawing on
European and North American literature. Three subsequent papers provide in-depth analysis of
specific themes: policy and jurisdictional issues, medical and social issues and ethical and
psychological issues. The paper on policy and jurisdictional issue will also be published by
Health Canada, but the other two papers will be published by the author.

Genetic testing for late onset diseases is one component of the larger field of genetic testing.
Whereas DNA testing for diseases with onset in childhood is often synonymous with diagnosis,
genetic testing for late onset diseases is completely new because it provides testing that predates

the onset of disease by many years. Essentially, genetic testing for late onset diseases diagnoses
healthy individuals with either a high or low risk of developing a disease at some time in the
future. It creates a new social category: the not-yet-ill. This component of genetic testing
presents new challenges that require careful thought and analysis on many levels.

This paper is divided into three parts. Part one provides background information on genetic
technology, and situates genetic testing for late onset diseases within this background. Part two
gives an overview of 15 key issues concerning late onset genetic testing. The literature from
which this analysis is drawn covers Europe and North America. The issues were chosen for their
constant and consistent presence in the literature. In general, there is basic convergence at a
general level in Europe and North America on the key issues. However, there is divergence on
how each jurisdiction works out the details. Part three analyzes the underlying factors that are
shaping policy recommendations for and implementation of genetic testing for late onset diseases
in Europe and North America. Part three draws on two tools of analysis: technology assessment
and a scale of values.
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Introduction

Unlike other scientific research, the Human Genome Project (HGP) has operated, almost
from the time of its inception, under intense international scrutiny from many perspectives on a
multiplicity of issues. The issues encompass ethical, social, legal, psychological, religious and
philosophical concerns. The imperative behind this close examination emerged from past
experiences in which science and technology forged ahead with innovations in the almost
complete absence of ethical and social inquiry. In the past, science and technology tended to be
left to the experts. Now, much more than before, interested non-expert individuals and groups
are involved. In response, governments are recognizing their obligation and responsibility to
address the implications of new technologies from a diversity of perspectives.

Technological innovation has the uncanny ability to outrun our ability to comprehend and
assess its current and future implications. Science and technology’s agenda, and the progress
ensuing from that agenda, challenge humanity in unprecedented ways. For example, develop-
ments in the biological sciences and reproductive technologies have the potential to transform
the human species. This awesome human ability brings with it the recognition of a new form of
responsibility. Responsibility here means more than mere accountability for the past; it refers
also to our responsibility for the future. In the extreme, the future of humankind is at stake.

The intention behind science and technology has been, at least in theory, to create a better
world. Certainly, the HGP can be viewed in large part as motivated by a desire to create a better
world through a deeper understanding of the human person, of the genetic component of disease
and of possible correctives to hereditary diseases. The caution, however, that accompanies the
HGP is warranted. There is ample evidence that technological innovation, even when pursued for
potential benefits, has led to disastrous results. Thus, the intense ethical and social scrutiny that
has emerged in response to the HGP is an attempt to think about what we are doing. It is an
important effort, at the very least, to parallel the technological advances with thought about the
ethical, social, psychological and other implications. Particularly striking is the fact that
traditional ethical and social concepts are often not able to address the concerns that
technological innovation raises.

Genetic testing is a significant product of the HGP. Among other changes, genetic testing
has increased our ability to understand and treat disease; it is altering our understanding of the
causes of disease; it is creating new challenges in relation to the delivery of health care. Genetic
testing for late onset diseases is an important component of genetic testing. Whereas DNA
testing for diseases with onset in childhood is often synonymous with diagnosis, genetic testing
for late onset diseases is completely new because it provides testing that predates the onset of

disease by many years. Essentially, genetic testing for late onset diseases diagnoses healthy
individuals with either a high or low risk of developing a disease at some time in the future. It
thereby creates a new social category: the not-yet-ill.1 This component of genetic testing presents
new challenges that require careful thought and analysis on many levels.
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Key issues involving genetic testing for late onset diseases concern both governments and
the citizens who elect them. For example, who should be tested for late onset diseases? How can
the quality of laboratory work be ensured? How much counselling is required before
administering the test? Who should have access to test results besides the individual being tested
and his or her physician? These questions and many more are subjects of this paper, which
consists of three parts.

Part one provides background information on genetic testing for late onset diseases and
considers this testing within the broader theme of genetic technology. Research aimed at
identifying the origins of and conquering human disease developed from the more general study
of human genetics. What are the larger issues at stake? What material contributes to our general
understanding of genetic technology that will aid us in considering the specific focus of genetic
testing for late onset diseases? The findings in this part of the paper provide relevant data for
parts two and three. This background section also provides a glossary of terminology related to
genetic testing.

Part two looks at specific issues that pertain to genetic testing for late onset diseases. Each
issue is considered from an international perspective, through current literature from Europe and
North America.

Drawing on the information in parts one and two, part three analyzes various factors
pertaining to the underlying presuppositions that shape policy formation in relation to genetic
testing for late onset diseases. In considering both the general ethical, social, legal and
philosophical factors concerning genetic technology and the specific ethical, social, legal,
cultural, psychological and other factors pertaining to genetic testing for late onset diseases, part
three identifies presuppositions behind policy recommendations and policy implementation.
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Background

Genetic Technology

To designate genetics as a technology is already to say something quite significant. Genetics
is the branch of science that deals with heredity and the variation of inherited characteristics in
living organisms. The word genetics is derived from the Greek word génesis, meaning
generation, creation, nativity or horoscope.2 Technology has to do with the work of human hands
— the tools, machines, computers and factories of the Western world since the Industrial
Revolution.3 It is the branch of knowledge that deals with the mechanical arts or applied
sciences. To juxtapose the word genetic with the word technology accounts for both the
incredible excitement and the incredible fear that genetic technology generates. Paradoxically,
both reactions stem from the same reality — our capacity to experiment with the origins of the
human species and of every human person. Every aspect of genetic technology involves this
“tinkering.” The fundamental question concerns the difference between technology involving
inanimate and non-human material on the one hand and technology involving human beings on
the other. This is not a new question, since technologies involving human beings have existed for
a long time. However, there is something unique about genetic technology, and this has given
rise to massive international attention. As noted above, the attention is both positive (seeing the
incredible potential that genetic technology will bring) and negative (a foreboding sense of the
precariousness of genetic technology and the fear of potential disasters).

The well-known goal of the multinational HGP is to map and sequence the entire human
genome. Mapping the human genome involves the classic reductionist method of science — that
is, attempting to understand wholes such as organisms in terms of their ever-smaller parts, the
cells and genes. The human genome comprises in its totality all the genes found in a human cell.
Mapping refers to the assignment of human genes to locations on various chromosomes.
Sequencing refers to the precise order of the bases (adenine, cytosine, guanine and thymine —
designated A, G, C and T, respectively) that characterize the DNA of each gene. The benefits of
molecular genetics in general and the HGP in particular for humanity are profound. “The
increasingly powerful diagnostic, predictive, and life-enhancing tools generated by molecular
genetics and biotechnology have already begun to revolutionize medicine.”4

This new “power” brings with it significant challenges — challenges that encompass every
aspect of human living. The social, ethical, psychological, religious and philosophical realms of
human meaning are potentially affected by genetic technology. For example, one concern that is
continually noted in international literature concerning genetic technology is the need for
communication between the scientific and non-scientific realms. They represent different
“worldviews” and much of the literature identifies a need to bridge the “gap” between these
worldviews. Another relates to the determinist component of the HGP. According to molecular
biologist Walter Gilbert, the HGP answers the question about what actually specifies the human
organism, and differentiates human beings from animals. In other words, it allows us to know
what makes us human.5 However, this has raised concerns. “Does this way of understanding the
question about what makes us human, and the power it attributes to the HGP in answering this
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question, harbour a reductionistic, deterministic view of human life, and of human health and
disease, as well?”6

Completion of the HGP will have a tremendous impact on every aspect of human health and
disease. It will also have a major effect on how medicine deals with disease. One of the unique
aspects of the union of molecular genetics and human medicine is the possibility of predicting
diseases that will occur sometime in the future. This also, of course, is not entirely new. Genetics
has long associated certain diseases with heredity. What is new is the understanding of why or
how diseases are hereditary. What is new is science’s ability to identify exactly where the root of
an inherited disease lies. For example, the root of Huntington disease is a gene lying on
chromosome 4. Huntington disease, the first completely dominant human genetic disease to
come to light, is also one of the first diseases of genetic origin for which presymptomatic testing
became available. “From 1872 to 1993 virtually nothing was known about Huntington’s disease
except that it was genetic.”7 Since 1993, information about the genetic disease has mushroomed.
The dilemma that comes with finding the Huntington gene is that there is no cure. Not a single
case of Huntington disease has been cured. Thus, the dilemma: “The acquisition of genetic
knowledge is ... outpacing the accumulation of therapeutic power — a condition that poses
special difficulties for genetic knowing.”8

Advances in the HGP will expand the number of presymptomatic tests available, not only
for the relatively rare recessive and dominant Mendelian genetic disorders, but also for genetic
susceptibility to the more common polygenic and multifactorial diseases, such as cancer,
diabetes, atherosclerosis, cardiovascular disease and psychiatric disorders.

However, effective methods to prevent the appearance of these diseases or to treat them
when they do appear are often not available. This is one of the biggest challenges in genetic
testing for late onset diseases. It opens up a plethora of questions and concerns, most of which
this report considers in the next part.

Definitions

Prior to considering the current issues relating to genetic testing for late onset diseases, a
few definitions are in order.9

A genetic disease is a condition that is the result of alterations in the genetic make-up of an
individual. These alterations may be the direct consequences of defects in single genes
(mutations) or in whole chromosomes, parts of which may be lost, duplicated or misplaced, or of
the interaction of multiple genes and external factors.

A genetic test aims to detect the presence or absence of, or alteration in, a particular gene,
chromosome or a gene product, in relation to a genetic disorder. There are three types of genetic
tests:

� diagnostic genetic testing of a symptomatic individual to aid in his or her diagnosis,
treatment and management;
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� presymptomatic genetic testing, primarily carried out in healthy or asymptomatic
individuals to provide information about that individual’s future health, with respect to
specific inherited diseases (the purpose of presymptomatic genetic testing is to indicate
that an individual has a high likelihood of developing the disease or to exclude it; it is
most frequently used in late onset autosomal dominant disorders such as Huntington
disease); and

� susceptibility testing, which provides information about the genetic component in a
multifactorial disorder.

On occasion, test results may be false positive, erroneously indicating the presence of a
genetic condition, or false negative, erroneously indicating the absence of a genetic condition.

Late onset diseases are diseases that normally become symptomatic in adult life.

Single-gene diseases are hereditary diseases caused by a mutation in the allele of a single
gene. More than 4,000 such diseases have been described in humans.

Multifactorial diseases are diseases whose genetic components are not the sole cause, but
work with other, often environmental, factors in determining a disease outcome. Multifactorial
disorders include many cardiovascular diseases, most incidents of Alzheimer disease and some
forms of diabetes.

A carrier is an individual who is heterozygous (having two different alleles) for a recessive
trait. These individuals carry the trait, may pass it on to their offspring, but do not exhibit the
trait themselves.

Genetic screening is any kind of test performed for the systematic early detection,
exclusion, predisposition or resistance to a genetic disease, or to determine whether a person
carries a gene variant that may produce the disease in his or her offspring. Screening programs
are distinguished from testing by the approach: health professionals initiate screening, while
patients seek help. Screening may be concerned with the general population or with specific
subpopulations defined on some basis other than health.

Genetic counselling is a process of consultation by which information is imparted to
individuals or families affected by, or at risk of, a genetic disorder. Genetic counselling includes
providing information on the nature of the disorder, the size and extent of the genetic risks, the
options, including genetic testing, that may help clarify the risks, and the available preventive
and therapeutic measures, and providing psychological, social and practical support. In the
context of genetic testing, genetic counselling may include responding to the concerns of
individuals and their families, discussing the consequences of a test, and enabling individuals to
make the optimal decision for themselves, but not determining a particular course of action.

5



Genetic Testing for Late Onset Diseases

Setting the Context

This section explores 15 issues related to genetic testing for late onset diseases. The
literature from which this analysis is drawn covers Europe and North America. The issues were
chosen for their constant and consistent presence in the literature. Perhaps the most striking
aspect of the literature is the similarity of both the concerns that emerge and the tentative
recommendations proposed. The differences appear in the specific details of the
recommendations. The goal of this section is to clarify the 15 issues as far as possible within the
scope of this project. Each issue would warrant its own project as the issues are full of vast
complexities; yet, paradoxically, the essence of each issue is surprisingly simple. This is most
likely the reason that there is so much overlap between the European and North American
situations.

The International Perspective: Convergence and Divergence

In considering the issues of concern in Europe and North America in relation to genetic
testing for late onset diseases, it is striking to note how much convergence exists. While there is
a great deal of optimism concerning the potential benefits of genetic testing for late onset
diseases, there is a consistent note of caution concerning privacy, confidentiality and the
protection of personal data. Concerns relating to discrimination and stigmatization, especially in
the context of insurance and employment, are receiving tremendous attention. The continuing
growth in the number of genetic tests becoming available and the continual improvement in their
accuracy are having a double effect. On the one hand, there is tremendous awareness10 in Europe
and North America of the significant ethical, social, psychological and philosophical challenges
that genetic testing for late onset diseases presents. Spurred on by this awareness, a great deal of
research is being done by task forces, study groups and expert working groups. On the other
hand, there is very little actual legislation coming out of these study groups. There is a
recognition that “legislation in the field of genetics is hard” to develop because of the “pace of
developments and the difficulty of assessing their social consequences.”11 There tends to be
continual emphasis on careful scrutiny of what is evolving, yet a “wait-and-see” attitude in terms
of legislation. This is reasonable given the experimental state of most genetic testing for late
onset diseases and the completely new way of thinking about some issues. However, there are
exceptions. The situation concerning insurance is a good example of this trend.

There is a growing international consensus on the need to restrict the use of
genetic information for insurance purposes. Reports and laws differ as to
how far these limitations should be implemented. Some European countries
prohibit not only the use of genetic testing but also access to genetic
information in medical files. Others only prohibit performing genetic tests
for insurance purposes (or, more general, outside the medical context).12
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Thus, generally speaking, the trend in Europe and North America tends toward a basic
convergence on the key issues concerning genetic testing for late onset diseases and some
divergence in forming guidelines, executing strategic actions and implementing specific policy
recommendations.

Current Issues

Public Perception

Public education is necessary to provide an accurate understanding of genetic inheritance
and what the notion of being “at risk” means. Confusion about these terms can lead to serious
problems such as biological determinism. This is when human development and human
behaviour are determined by a person’s DNA sequence or one’s intolerance of disability. Genetic
testing becomes a tool for parents to decide whether to have only “disease-free” and
“disability-free” offspring. In order for the public to make informed choices, public education
needs to provide information on both the scientific validity of these beliefs and the social
consequences of adhering to them.

There are additional, more immediate, reasons to highlight the importance and the need for
public awareness of factors involving genetic testing for late onset diseases. There is general
confusion about the potential benefits and risks of genetic testing. There is also confusion
concerning the meaning of genetic testing for late onset diseases. Genetic testing for late onset
diseases, while almost unanimously regarded as an important medical tool of analysis, is fraught
with interpretive problems. Factors such as risk, probability, sensitivity, specificity and
predictive value are difficult to interpret with precision.13

One key difficulty is the understanding of predisposition. “Predisposition in the clinical
sense is a statistical risk calculation, not a prediction.”14 In 1993, there was an initial report of an
increased risk of Alzheimer disease in association with the APOE-�4 allele. In the wake of this
discovery, many asymptomatic individuals in the United States and Europe began asking their
physicians for the Alzheimer gene test.15 As well, many people in the United States and Europe
wanted to take advantage of the commercial interests that began marketing APOE genotyping.
There was clearly a lack of understanding on the part of the public of the many factors that
mitigate an individual’s risk of future Alzheimer disease.16

This being so, it is still certain that the predictive potential of genetic testing for late onset
diseases will only increase, although public understanding of the implications of this increased
predictive potential tends to be limited. Results of a survey conducted to assess attitudes toward
genetic testing for colon cancer risk demonstrate a lack of awareness and/or concern for the
broader implications of genetic testing for late onset diseases. Many people judge genetic testing
as merely another medical procedure without a clear understanding of the potential ramifications
in areas such as employment, insurance and relationships.17
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The Human Genetics Advisory Commission (HGAC) in the United Kingdom also has
emphasized the importance of raising public awareness of genetic issues. In the proceedings of
its first national conference in 1998, the HGAC emphasized the importance of education “in
enabling more groups in society to participate in and follow debates about complex genetic
issues.” The Commission proposed a participative approach, working in syndicates to ensure
“that all groups in society feel they are able to follow and contribute to consideration, debate and
discussion of issues.”18 The HGAC highlighted the importance of the education sector in
fulfiling this need and is making efforts to collaborate with educators to bring about concrete
steps to improve information and public debate. Clearly, public awareness of and education on
genetic issues is an important priority in the United Kingdom.

Other European countries have varying degrees of public awareness. Most have formed
ethics committees or human genetics societies to promote awareness and understanding of issues
concerning human genetics in general and genetic testing in particular. Denmark has a high level
of public awareness of issues concerning genetic testing. The Danish Council of Ethics is highly
active in facilitating debate-generating activities. The Council conducts large-scale programs to
heighten public awareness. The Council of Europe, in its 1992 Recommendation No. R(92)3 of

the Committee of Ministers to Member States on Genetic Testing and Screening for Health Care

Purposes, recognized “the need for education of the members of the health care professions and
the general public about the importance of genetic factors to health, and for including this subject
in curricula for general and further education, both at school and at the university level, and in
professional training.”19 The World Health Organization in its Proposed International

Guidelines on Ethical Issues in Medical Genetics and Genetic Services also highlights the
importance of education. “Education about genetics for the public and health care professionals
is of paramount importance.”20

In the United States, the Centers for Disease Control and Prevention (CDC) issued a 1997
report entitled Translating Advances in Human Genetics into Public Health Action: A Strategic

Plan. Recommendation 4 deals with developing a strategy for communication about genetics, as
follows:

In collaboration with CDC’s Office of Communication, conduct a
comprehensive review of communication research in genetics, develop a
plan for assessing the information needs of various audiences, develop
messages, and select media for disseminating information about genetics and
public health. Use the Internet as one distribution mechanism. These
activities will ensure that the dissemination of information is coordinated,
accurate, and timely.21

All European and North American countries involved in genetic research and testing for late
onset diseases recognize the importance of public understanding and awareness of the political,
social and ethical issues involved. The provision of vast amounts of information by councils or
working committees is indicative of this need for “clear, unbiased, accurate, and relevant
teaching and learning resources, especially interactive resources geared to enabling people to
follow complex debates.”22 Some countries are taking steps to make information available at the
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public school and university levels. There is a recognition that there needs to be a realistic
appreciation on the part of the general public of the balance between the benefits and risks of
genetic testing for late onset diseases.

Reasons for Requesting Genetic Testing

People who request genetic testing for a late onset disease perceive themselves to be at risk
of developing or passing on a hereditary disease. When individuals perceive this risk, there are
several reasons they request genetic testing. One reason is medical. There is the possibility of
early treatment or preventative measures for some late onset diseases. For example, early
detection of susceptibility to breast cancer gives a woman the option of taking preventative
measures. Another reason to request genetic testing for late onset diseases is personal. A person
may request testing to relieve the uncertainty of not knowing. Whether the results are positive or
negative, some people feel they will be in a better position to make major life decisions. Some
people feel that even a positive result is better than the uncertainty of not knowing. Another
reason for requesting genetic testing for late onset diseases is to benefit family members either
now or in the future. The continued risk and uncertainty of an individual affects that individual’s
family. Testing not only relieves the individual from uncertainty, but it also alleviates the
uncertainty in both current and future family members. As convincing as these reasons are, there
are many people who opt not to be tested since they prefer not to know about their risk for late
onset diseases.

Many people seek genetic tests for late onset diseases because they want to plan their future.
Even a positive result for a genetic disease that is untreatable allows some individuals to set in
place a plan of action. People are able to settle conflicts and develop deeper intimacy in their
relationships, put their finances in order, settle employment issues and take care of other personal
issues.

There is evidence23 that people who consider themselves at high risk are the most interested
in genetic testing. This is due to an immediate sense of susceptibility (for example, a family
member is currently suffering from the disease or has recently died.)

There is also evidence24 that people with higher income are more interested in being tested.
There could be some correlation with higher education and the ability to perceive the need for
long-range planning, and also the means to put the long-range plan in place.

Assessing the Risks, Benefits and Usefulness of Genetic Testing

Assessing the risks and benefits of genetic testing for late onset diseases and its usefulness
is imperative to allow both providers and those being tested to make informed decisions. There
are potential benefits for those being tested. For example, family members may be grateful to
learn about increased risks, and the information could be very useful to spouses making
decisions concerning reproduction or career choice. However, there are potential harms. The
information could become available to employers or insurance companies or it could be very
damaging psychologically and interfere with family relations. Certainly, there is a general
consensus of the benefit of genetic testing for late onset diseases as a critical first step in
providing treatment and preventing disease. However, perspectives concerning the predictive
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value of genetic testing vary. For example, one critic questions the relevance for most women of
genetic testing for breast cancer. Testing positive for one of the cancer-linked DNA variants does
not mean that a woman will inevitably develop breast cancer. Concomitantly, testing negative
does not guarantee that a woman will not develop breast cancer. Indeed, it is suggested that
testing positive creates its own dilemmas in terms of procedure.

“Early detection” is problematic because it is uncertain what is actually
being detected, and even such extreme measures as “prophylactic” bilateral
mastectomy and oophorectomy provide no assurance that a tumor will not
develop in the residual tissue. Given the uncertainty of what being
“susceptible” signifies, it is hard to know how to counsel women who are
trying to decide whether to be tested for a cancer-associated variant of
BRCA1. It is also hard to know how to help women integrate the information
they may receive from such a test into the context of their lives.25

The phenomenon of false negatives and false positives is also an important consideration.
This is not unique to genetic testing for late onset diseases, but perhaps the ramifications are
more catastrophic when one is wrongly classified as being “at risk” and treated unnecessarily or
when one is wrongly classified as “normal” and not treated.

Tremendous public concern about the safety and effectiveness of genetic tests and their
usefulness has elicited a response from many governing bodies in the form of recommendations
about reducing risks. In the September 1997 final report of the U.S. Task Force on Genetic
Testing, four criteria were strongly recommended to ensure the safety and effectiveness of new
genetic tests:

1. The genotypes to be detected by a genetic test must be shown by scientifically valid
methods to be associated with the occurrence of a disease. The observations must be
independently replicated and subject to peer review.

2. Analytical sensitivity and specificity of a genetic test must be determined before it is
made available in clinical practice.

3. Data to establish the clinical validity of genetic tests (clinical sensitivity, specificity,
and predictive value) must be collected under investigative protocols. In clinical
validation, the study sample must be drawn from a group of subjects representative of
the population for whom the test is intended. Formal validation for each intended use
of a genetic test is needed.

4. Before a genetic test can be generally accepted in clinical practice, data must be
collected to demonstrate the benefits and risks that accrue from both positive and
negative results.26

Similar concern for the safety and effectiveness of genetic testing for late onset diseases is
evidenced in various international and European organizations and in European countries.27
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Two significant criteria for assessing the usefulness of genetic testing for late onset diseases
need to be highlighted. The first relates to the efficacy of disease prevention. Early detection of a
future disease may mean that treatment can be used to slow down the progression of the disease
or to stop the onset of the disease completely. However, for most late onset diseases, this
possibility is rare. The second criteria relates to the right of a person to know his or her own
genetic heredity. Knowing the potential risk for developing a disease later in life provides
information that a person may feel they need to make decisions about his or her life. The current
potential of genetic testing for late onset diseases for satisfying these criteria is minimal. Most
late onset diseases are incurable. At this point, there is no known treatment or often very little in
the way of preventative measures. Predictability is also tentative. The example quoted above
concerning breast cancer is indicative of this. Undoubtedly, science’s ability to come up with
treatments for incurable diseases and to predict with more certainty will only improve.

One final issue regarding the risks, benefits and usefulness of genetic testing for late onset
diseases concerns the availability of genetic information. DNA analysis is increasingly becoming
an important resource not only for individuals who want to know their risk for a late onset
disease, but also for social institutions in which the individual is involved. This brings to the
surface many issues concerning privacy and discrimination — the way in which genetic
information is handled and how it is used. The boundary between legitimate use and abuse needs
to be continually monitored.28

Scientific and Clinical Reliability and Validity

The medical and psychological impact of genetic testing for late onset diseases and the
tremendous “normal” variation in DNA warrant increased attention to the importance of
scientific and clinical reliability and validity of testing. In addition, one gene for one disease is
rare. Even with Huntington disease, which was the first completely dominant human genetic
disease to come to light and whose predictability is almost certain, there are large variations in
the expression of this genetic mutation. In fact, researchers have found individuals with a
mutation at the precise location on Chromosome 4 that has been linked to Huntington disease
who do not suffer from the disease. These kinds of discoveries do not undermine the importance
of genetic testing for late onset diseases as much as highlight the complexity of the interplay of
genes with each other and with social and environmental factors. Thus, caution is warranted
against putting too much emphasis on the “predictive” status of test results.

The U.K. Advisory Committee for Genetic Testing emphasizes the difficulty of establishing
the validity of testing for late onset diseases because those carrying the genetic abnormality will
be healthy for much of their life prior to onset. Regardless, the Committee emphasizes the
importance of scientific and clinical validity being clearly established before any genetic test is
used in clinical practice, and made several recommendations to this effect:

1. First, because of the high rate of normal variation in DNA, great care must be taken to
ascertain that the genetic change found in association with a disorder is causally related
and not coincidental. The Committee recommends that validity be based on published,
peer-reviewed evidence.
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2. Second, even when the scientific validity of the test is clear, there may be other factors
that interfere with that validity. The Committee acknowledges that some individuals
with genetic change may never develop the disorder, that those with normal test results
are still at risk, that it may not be possible to test for all the mutations in a gene, and
that some cases may be the result of changes in a different untested gene (what is
known as genetic heterogeneity). Consequently, the Committee highlights the
importance of knowing “the extent and limitation of the association between the test
result and the disorder (false positive and false negative rates).”29

3. Third, the difficulty in using linked genetic markers is highlighted by the Committee.
The error rate needs to be accurately known and it must be small.

4. Fourth, any information that pertains to the severity of the disease or the specific age of
onset is very important to the person being tested. However, the Committee cautions
against this forming part of the test result given to the individual unless “the
associations have been validated and ... the information can be used in interpreting an
individual result rather than an overall series.”30 The Committee mentions two other
considerations. Those being tested should be made aware of the technical or human
error rate in testing. In addition, when possible, the Committee recommends that “the
disorder and particular genetic change being tested for should be confirmed as present
in an affected family member.”31 This knowledge facilitates the accuracy of the test
result.

The U.S. Task Force on Genetic Testing also emphasizes the importance of safety and
effectiveness of new genetic tests. In addition to making recommendations concerning the
validity of genetic tests, the Task Force highlights the importance of institutional review boards
approving the protocols for the development of genetic tests for late onset diseases. New testing
under development should be conducted in certified laboratories.

In Canada, there are also concerns that the implementation of genetic testing only occur
after safety and effectiveness are assured. Timothy Caulfield calls attention to fears of Canadian
consumers that genetic testing, due to commercial pressures, will be introduced before testing
has been scientifically proven to be valid and safe and before ethical and social issues concerning
the testing have been thoroughly considered.32

Regulation and Monitoring of Laboratories

One key difficulty in regulating laboratories undertaking genetic testing for late onset
diseases is that current requirements are not specifically designed for genetic testing. In the
United States, laboratories are not required to participate in quality programs for genetic tests,
although most do voluntarily. Currently in the United States, “providers and consumers have no
assurance that every laboratory performs adequately.”33

To address this concern, the U.S. Task Force recommends that “no clinical laboratory
should offer a genetic test [outside of an investigative protocol] whose clinical validity has not
been established.”34 The responsibility falls on the directors of clinical laboratories to ensure the
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analytic validity of a genetic test before their laboratories make the test available for use in
clinical practice. The Task Force also recommends that before a laboratory routinely offers a
genetic test, it should “conduct a pilot phase in which [the laboratory] verifies that all steps in the
testing process are operating appropriately.”35 The data from the pilot phase must confirm that
the laboratory is competent to perform the test and that the results are in line with those of other
laboratories.

The Task Force recommends that genetic testing for late onset diseases be subject to
stringent personnel and quality-control requirements. In order to adequately monitor laboratory
performance, the Task Force recommends standardization across the United States. Thus, a
national (rather than state) accreditation program is required to test proficiency and conduct
on-site inspection.

In the United Kingdom, similar concerns about regulating laboratories are in evidence. The
U.K. Advisory Committee for Genetic Testing recommends that laboratories be certified,
participate in internal and external quality control programs, and be audited to ensure compliance
with set standards. The Committee also recommends that laboratories offering genetic testing for
late onset diseases be linked to other genetic services and that general laboratories not perform
genetic testing. Likewise, research laboratories should not normally perform genetic testing for
late onset diseases except when, because of the rarity of the disease, testing is not performed
elsewhere. In these cases, research laboratories need to follow the procedures of accredited
service laboratories. In addition, the Committee highlights the importance of “equitable and
satisfactory” access to genetic testing services throughout the United Kingdom.

In a 1999 report written for Health Canada, Peter Bridge highlights the need for formal
training and board certification in genetics for individuals responsible for laboratories that offer
genetic tests. In addition, Bridge draws attention to the importance of making genetic testing for
late onset diseases more widely available. He highlights the need to develop mechanisms for
“interprovincial testing of dispersed families or population sub-groups so that all people have
equal access to tests that are deemed suitable.”36 He goes on to say that he has “often been the
only person in Canada to offer tests for certain rare disorders.”

Direct Marketing

Direct marketing of genetic testing for late onset diseases refers to making tests directly
available to the public without the supervision of a trained genetics professional. This raises
several concerns. The U.K. Advisory Committee for Genetic Testing recommends against
“over-the-counter” genetic testing for late onset diseases. The Committee sees it as inappropriate
given the complexity of both the scientific and general issues. The Committee recommends that
“any medically qualified person requesting or providing genetic testing for late onset disorders
should ensure that they, or another suitably qualified medical practitioner, are actively involved
in the process.”37 As a precautionary measure, the Committee wants to ensure the involvement of
a trained professional at all times. Another important issue that emerges is the importance of
pre- and post-test counselling. The loss of input from trained professionals leads to misunder-
standings and undermines the safety and effectiveness of genetic testing.
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Another key issue here is the provision of genetic information without proper counselling
and follow-up. Test results can cause significant psychological distress. Also, individuals
generally do not understand the implications of test results in relation to privacy issues,
discrimination and the effect on their family.

The U. S. Task Force on Genetic Testing is also concerned about direct marketing. In the
United States, many clinical laboratories advertise the availability of genetic tests for late onset
diseases directly to the public.38 The Task Force cautions that “great care must be taken that
information on genetic tests presented directly to the public is accurate and includes risks and
limitations, as well as benefits.”39 One key concern of the Task Force is that there is no
mechanism in place to monitor the accuracy of the information provided directly to the public.

In the United States, it is also possible for lay people to collect their own specimens and
send them directly to the laboratories (although the majority of laboratories do not accept them).
The Task Force recommends against this, and discourages advertising or marketing of predictive
genetic tests directly to the public.

Another serious consideration is the relative ease with which DNA information can be
acquired as a result of direct marketing. It is suggested that the complexity and the potential loss
of autonomy that this easy access to DNA information represents signify both a general lack of
understanding of the impact of genetic information and how access to DNA information by
certain institutions and organizations can be detrimental to the individual.40

Genetic Counselling and Consent to Test

Genetic testing for late onset diseases requires support at both the pre- and post-test levels.
Initially, an individual being tested needs to understand completely the disorder for which he or
she is being tested. Informed consent, which is required everywhere in North American and
Europe, is only possible when the asymptomatic individual clearly grasps all aspects of the
testing — its consequences and limitations and its scientific and clinical validity. In addition,
individuals need to be fully informed about the non-medical adverse consequences of testing
positive: for example, discrimination, impact on family members and health and life insurance
issues.

Both the U.K. Advisory Committee and the U.S. Task Force strongly recommend written
informed consent for genetic testing for late onset diseases,41 both in the context of genetic
testing research and testing in clinical practice. Consent should be specific and the individual
should only be tested for what he or she has requested. When results from other genetic diseases
are also generated from the test, the individual should be informed of this. When an individual is
unable to give consent, it is often recommended that the testing be put off until consent can be
given. In the U.K., when that is not possible the individual’s physician makes the decision on
behalf of his or her patient. In Canada and the United States, it is the guardian or closest relative
who makes this decision.
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Along with the written consent provision, the U.K. Advisory Committee recommends “face
to face” meetings with genetic counsellors during which the individual being tested is given
complex information. The encounter ensures that the individual being tested has adequately
grasped the implications of the test. The Committee also recommends that the individual be
given sufficient time to digest the information he or she receives before testing takes place.

Both the U.K. Advisory Committee and the U.S. Task Force place significant emphasis on
personal autonomy.42 In fact, the principle of autonomy in genetic counselling is of paramount
importance and is probably the principle most consistently referred to in the context of genetic
testing in Europe and North America. Most international organizations also consider it
paramount.43 A person must understand that testing is voluntary. Under no circumstances should
a person be coerced or intimidated by a third party (e.g. family or employer or insurance
company) into being tested. In addition, a person’s decision must be respected and his or her care
not jeopardized regardless of the decision.

Post-test support is often required not only for individuals with positive test results but also
for those who receive negative results. Those who test positive need help to absorb the results.
Individuals need help with the psychological distress they may feel. Also, some people will need
to be given important information about measures they can take to alleviate their situation. Those
who test negative often need support because they experience “survivor’s guilt.” This is often so
because close family members have tested positive, are currently coping with the disease or have
died from it.

There are various means to support individuals who test positive for late onset diseases.
Voluntary organizations involved with genetic diseases are an important source of support.
Support groups are often available for those who have tested positive and their families.
However, perhaps the most significant and effective form of support is genetic counselling.
“Genetic counsellors are educated at the master’s level in human genetics with an emphasis on
the psychosocial aspects of genetic conditions or birth anomalies.”44 There are more than 1,400
professional counsellors in Canada and the United States. In some sense, genetic counselling is
both educational and psychotherapeutic. It helps individuals accept and adjust to the knowledge
of their predisposition to a late onset disease. Genetic counselling is practised in various ways in
Canada, Europe and the United States. Thus, people’s perception of the role of genetic
counsellors varies from thinking that they merely communicate genetic risk information to
thinking that they provide short-term psychotherapy and support. Given future trends in genetic
research, various levels of education and assistance will be required for individuals seeking
genetic testing for late onset diseases. One genetic counsellor has said the following:

The future of genetic counseling lies in counseling excellence, professional
education, further specialization, anticipatory guidance, and research and
academic development. In the new millennium, these emphases will ensure
that genetic counseling plays an enhanced role in the future delivery of
genetic testing.45
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Testing of Young Children and Adolescents

Testing of healthy children for late onset diseases warrants points of reference quite
different from those raised by testing of sick children. One wonders under what circumstances
the testing of a healthy child for a late onset disease would be helpful. Certainly, when early
recognition of a disease can lead to some preventative or delaying measures, then it is warranted.
However, when there is no useful medical intervention for the late onset disease, predictive
testing of a child could result in extremely damaging consequences.

Professional organizations have issued several statements in response to parental requests
for genetic testing of healthy children and adolescents. The World Federation of Neurology and
the International Huntington’s Association reached a consensus decision in 1989 and 1990 not to
test children. In 1994, the board of directors of the Clinical Genetics Society of Britain published
a statement expressing concern about testing of children. Expressing similar concern were 1995
statements by the boards of directors of the American Society of Human Genetics, the American
College of Medical Genetics and the Council on Ethical and Judicial Affairs of the American
Medical Association. Authors in the United Kingdom and the United States have recommended
that testing be performed only when there is a clear benefit for the minor.46

There are several key concerns related to the testing of asymptomatic children for late onset
diseases. First, testing children robs them of the opportunity to make their own decision about
testing when they are adults. Also, a child has no control over the dissemination of the test
results. Another concern involves the problem of discrimination. Even a well-meaning family
may treat a child differently once members know of his or her predisposition to the late onset
disease. This, in a sense, robs the child of some experience of “normalcy.” Or, when a child tests
negative, he or she may be (unintentionally) excluded from a family or experience exclusion
when a sibling tests positive. Perhaps the most concern arises when children are tested for a late
onset disease for which there is no medical treatment. How will this affect both the child and the
family?

Despite these concerns, there is evidence that many people, including physicians, consider
testing of asymptomatic children to be the parents’ decision. In a 1995 “survey of 1,084 U.S.
genetics-services providers, 44 percent reported that they had received requests to test children
for adult-onset disorders.”47 However, most laboratories in the United States have no
comprehensive policy regarding the testing of children for late onset diseases.

Despite professional policy statements cautioning against genetic testing for late onset
diseases and recommendations by both the U.K. Advisory Committee on Genetic Testing and the
U.S. Task Force on Genetic Testing against testing asymptomatic children for late onset
diseases,48 some consumer groups are in favour of parents’ right to test “on the basis that parents
are better able to predict the psychosocial outcomes of testing than are physicians.”49 In addition,
the majority of primary care physicians in the United States “believe that parents should be able
to have their minor children tested for all genetic disorders, including untreatable adult-onset
disorders such as Huntington’s disease or Alzheimer’s disease.”50
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It is interesting, in this context, to note that autonomy is considered so paramount that
Canadian genetic professionals feel they much cede to a patient’s wishes (or, in the case of
minors, to their parents’ wishes) even when it means breaking the law.51

In Norway, genetic testing of asymptomatic children for late onset diseases is illegal. In
contrast, although the U.K. Advisory Committee on Genetic Testing does not recommend the
testing of asymptomatic children for late onset diseases, it suggests that professionals who
receive requests from parents or persons with parental responsibility should consider the request,
but if consent is given to test, the test must be in the child’s best interests.

In some cases, the situation with adolescents is significantly different. The Committee
recommends that “requests from adolescents deserve full and sensitive discussion, taking into
account the individual and their family.”52 Very often an adolescent will be competent to give
consent. However, the Committee advises that when there is no clear benefit, the testing should
be delayed until the adolescent reaches adulthood.

Prenatal Genetic Testing

The goal of prenatal diagnosis is to have a “normal” child. When prenatal diagnosis delivers
a negative result, meaning the fetus is “free” of genetic disorders, prospective parents choose to
have the child. When faced with positive results, parents in most Western countries have the
option to abort the fetus. Prenatal genetic testing for late onset diseases pushes the “normal”
criteria beyond immediate genetic disorders to future disorders. The social and cultural issues
surrounding this issue are immense.53

Prenatal genetic testing for late onset diseases is relatively uncommon. Often a prospective
parent requesting this test does so because of personal or a relative’s experience with the late
onset disease. This type of request is not the same as the common request to test for serious
childhood genetic diseases. The U.K. Advisory Committee for Genetic Testing highlights the
importance of only undertaking this form of genetic testing “in the context of full genetic
counselling.”54

The implications of prenatal testing to predict future diseases are significantly different
from those of testing children and adolescents. However, one particular aspect has a parallel.
When parents request prenatal genetic testing for a late onset disease and opt to continue with the
pregnancy despite a positive result, the issue of the child’s autonomy is in question. Most
governing bodies and professional organizations recommend against genetic testing of children
for late onset diseases.

One additional problem concerning prenatal genetic testing for late onset diseases is its
potential link to eugenics. David Roy, citing an English specialist in pediatric genetics, discusses
the difference between desiring healthy children and reducing the number of defective babies55

(or, in this case, the number of future defective adults). The goal of prenatal diagnosis of
childhood diseases is the former. Yet, what is the relationship between the goal of prenatal
diagnosis and that of prenatal genetic testing for late onset diseases? Prenatal genetic testing for
late onset diseases provides parents with the option of having a child free of a genetic disorder
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that will manifest later in life and will possibly be passed on to future generations. The question
here is whether there is a relationship between this and eugenics.56

Research Studies

Research studies involving genetic testing for late onset diseases present unique issues that
call for special diligence and prudence on the part of researchers and physicians. Consistently,
research ethics committees and advisory bodies in Europe and North America recognize the
unique character of this type of research and the need for guidance. The special nature of
research involving genetic testing in general, and testing for late onset diseases in particular,
requires emphasis on three areas: the design of the research, the information required for the
participants and consent.57

The design of research involving genetic testing needs to include adequate protection to
safeguard the anonymity of the research participants and the confidentiality of the research
results. Also, research protocols need to be clear about whether test results are to be given to the
participant and whether there are any circumstances in which test results would be put in the
participant’s medical record. The U.K. Advisory Committee advises that, because of the
provisional nature of research studies, results should not be given to participants “unless a clear
and specific arrangement has been made at the onset.”58 In addition, because of the nature of
genetic testing for late onset diseases, an individual’s “right not to know” needs to be respected.
The U.K. Advisory Committee recommends that research protocols address this issue when
results are to be disclosed. Due to the stability of DNA specimens, research protocols need to be
specific about using stored samples for future tests. The possibility of using samples for multiple
genetic testing also needs to be addressed. Due to the hereditary aspect of late onset genetic
diseases, involving families in research studies brings up concerns that individuals may be
pressured to participate in the research.59

The ramifications of informed consent are key in research studies involving genetic testing
for late onset diseases. The U.K. Advisory Committee suggests “discussion” rather than merely
providing information. It recommends that participants be informed of the individual benefits
and potential disadvantages as well as the larger benefits to humanity of this kind of research.

In research studies for late onset diseases, the validity of consent to genetic testing is utterly
dependent upon the participant adequately understanding complex information about the
research. Written consent provides documented evidence not only of consent but also of the
person’s grasp of the information. The U.K. Advisory Committee recommends that consent be
specific to the disorder being researched, and when research involves a group of allied disorders,
this needs to be made explicit. Issues concerning research involving genetic testing of
asymptomatic children and adolescents parallel the issues already mentioned under the sections
of this paper dealing with genetic testing of children and adolescents for late onset diseases.
Always, the decision must hinge on the child’s “best interests,” which, along with medical
interests, also include social and psychological interests.
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In the United States, the Task Force on Genetic Testing identifies institutional review
boards (IRB) as “the most appropriate organizations to consider whether the scientific merit of
protocols for the development of genetic tests warrants the risk to subjects participating in the
research.”60 Thus, the U.S. Task Force recommends that protocols for the development of
genetic tests for late onset diseases must be approved by IRBs when there is a need to use
research subjects and when the test will be made readily available for clinical use. As does the
U.K. Advisory Committee, the U.S. Task Force highlights the importance of the human subject
in all research studies.61 Two points of concern need to be considered by the IRB: “the protection
of human subjects involved in the study, and the collection of data on analytic and clinical
validity, and data on the test’s utility for individuals who are tested.”62

The U.S. Task Force recommends collaboration among testing organizations (for example,
the sharing or pooling of data) to expedite data collection. The requirements for IRB review of
multicentre collaborative protocols for genetic test development should be streamlined to reduce
costs and expedite the studies. Measures should be set in place to facilitate and support
collaborative efforts.

Since efforts to ascertain the absolute validity and utility of genetic tests will take a long
time, genetic tests will be approved when preliminary results indicate merely the likelihood of
validity and utility. Thus, the U. S. Task Force recommends that surveillance of the validity and
utility of genetic tests continue even after the tests have been approved for marketing until more
definitive results are obtained.

In order for tests to enter clinical practice, test developers need to “submit their validation
and clinical utility data to internal as well as independent external review bodies.” As well, “test
developers should provide information to professional organizations in order to permit informed
decisions about routine use.”63 The Task Force suggests reviews at both the local and national
levels.

Population Screening

With expanded capacity to identify genetic changes, testing for late onset diseases is no
longer confined to those at risk in a family context. Genetic screening for late onset diseases is
becoming increasingly possible for a large number of disorders. Screening is generally initiated
by public health authorities and looks at the general population or specific subpopulations in
relation to certain health concerns. As with genetic testing for late onset diseases, the benefits of
presymptomatic genetic screening are early detection, possible preventative or delaying
treatment, and being able to make informed reproductive decisions. The detrimental effects are
anxiety and other negative psychological reactions mostly due to predisposition to a disease that
is not treatable.

Three principles have been suggested to guide public health decisions regarding genetic
screening.64 First, genetic screening should ultimately improve the health of the population.
Genetic screening is practised in terms of populations, not individuals; therefore, the health of
the whole population is the major concern, not that of particular individuals. This underlying
principle affects precisely what, if any, late onset diseases call for genetic screening. The second

19



principle deals with efficient and just use of resources. Again, with the population in mind, not
individuals, the principle of equitable use of scarce resources is highlighted. Currently, most late
onset diseases are exceedingly rare. Thus, the investment of resources in the population as a
whole is questionable. However, the growing discovery of a genetic base for more common and
costly diseases, for example heart disease, will dramatically change this. Third, the target
population needs to see that the benefits of genetic screening outweigh the costs. Since most late
onset diseases are currently untreatable, the benefits are ambiguous. Yet, the genetic base for
common diseases may, again, quickly change this scenario.

As the technology behind genetic testing simplifies, screening large groups and even whole
populations for late onset diseases will become more prevalent. The U.K. Advisory Committee
on Genetic Testing suggests that there are special concerns that this prospect raises: for example,
“greater chance of error in sample collection and laboratory analysis” and large numbers
inhibiting the “particular need to ensure full understanding and support.” Also, there are
ramifications for families of those being tested, especially when the individual being tested is
unaware of the genetic component of the disorder. The Committee recommends that genetic
screening for late onset diseases only be introduced when “an appropriate and effective treatment
(of follow-up action) is available, and where treatment of the disorder at an early stage is of more
benefit than treatment at a later stage.” The committee also recommends that support be
available for individuals who test positive. Also, understanding the significant difference
between health care and public health, the Committee highlights the potential tension between
individual autonomy and public health concerns.

The idea of population screening raises concerns about “the relative ease with which
information on DNA sequences can be acquired, when adequate knowledge of its correct
interpretation is lacking.”65 One current example is the prospective population screening for
BRCA1 and 2 gene mutations. In light of still incomplete understanding of the implications of a
positive or negative test result, “genetic testing and population screening are not
recommended.”66 However, testing is quickly becoming commercially available in Europe and
North America, and is being “widely used before safeguards are in place and the clinical
implications are fully understood.”67

Confidentiality

Privacy is contingent on social relations, and is affected by many factors.68 However,
technological innovation has rapidly focussed our attention on the importance of privacy.
“Technological advances in fixing image and sound and in intercepting and recording speech
(notably phone conversations), as well as the progress of statistical methods, have enhanced the
capacity of intrusion in the private life of individuals.”69 Intrusion into the private lives of
individuals has grown exponentially with the increasing power of molecular genetics and
biotechnology.70 The ramifications concerning privacy and confidentiality are tremendous, and
significant aspects of these ramifications are directly related to the unique situation of
asymptomatic persons testing positive for late onset diseases.
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There are several key concerns related to genetic testing for late onset diseases and the issue
of privacy. Perhaps one of the unique problems in this area pertains to the “intergenerational”
nature of genetics71 and subsequent dilemmas concerning invasions of the privacy of those who
do not choose to be tested. Another unique dilemma concerns the lack of clarity of boundaries
between medical and non-medical information when identifying individuals or groups of people
predisposed to late onset diseases. This information is of interest to many “third party”
individuals or organizations. Third-party interest tends to be motivated by three things:
implications for family members, discrimination and financial interest. One final area of concern
is the “particular threat to privacy and confidentiality ... when genomic information on
individuals is, or will be, stored in computerized genetic registers.”72

The issue of confidentiality is crucial. In recognition of the tremendous importance of
confidentiality in all aspects of genetic testing, there is a vast amount of study being done as
governing bodies ponder the need for special legislation.73 The U.S. Task Force on Genetic
Testing recommends that test results “be released only to those individuals for whom the test
recipient has given consent for information release.”74 The Task Force stipulates that care should
be taken to ensure unauthorized persons or organizations do not gain access to this information.
“Under no circumstances should results with identifiers be provided to any outside parties,
including employers, insurers, or government agencies, without the test recipient’s written
consent.”75 This also pertains to the test recipient’s family members, except under extreme
circumstances. This strong statement reflects the general consensus in Europe and Canada.76

There are three interrelated topics that need to be discussed in relation to these concerns:
discrimination, employment and insurance. The interrelationship between the issue of
confidentiality and the burgeoning problems currently surrounding genetic testing for late onset
diseases in relation to discrimination, employment and insurance presents particularly complex
problems.

Discrimination

In a Canadian government interdepartmental report entitled Biotechnology, Ethics and

Government, the authors refer to the creation of a “new social category of the not-yet-ill.”77 The
category is being created by the rapidly growing capacity of molecular genetic research to test
for late onset diseases. Regardless of the tentative nature of the test results, the creation of this
new social category is already leading to problems of discrimination. This is especially seen in
the workplace and in relation to insurance. Both are discussed in the following sections of this
report. However, discrimination — the practice or an instance of discriminating against people
on the grounds of race, colour, sex, social status or age — often has roots in fear of difference, or
fear of the other or the stranger. Thus, genetic discrimination — “discrimination directed against
an individual or family, solely because of their apparent or perceived variation from the ‘normal’
human genotype”78 — potentially denies an individual the opportunity for social benefits such as
education, work, life insurance and, sometimes, depending on where the affected person resides,
health insurance. However, over and above discrimination in terms of deprivation of social
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benefits because a person will eventually not be “useful” or will become a burden according to
the standards of a society, the stigmatization of discrimination touches the person him or herself.
Fear eventually becomes directed at the person him or herself. This is the root of discrimination
— fear of difference. As one author expresses it, “Predictive genetic typing may create an
underclass of individuals whose genes seem to have marked them for the nowhere track.”79

The genetic link within families can also occur in whole communities or whole races.
“Genetic diseases are often over-represented in racial and ethnic groups or even in specific local
communities.”80 Thus, a predisposition to a genetic disease can exacerbate discrimination that
already exists because of a person’s racial or ethnic origin.81 Also, fear of discrimination can
play a significant role in an individual’s or group’s willingness to participate in research or
screening programs.

Many governments are attempting to address this problem. The U. S. Task Force on Genetic
Testing cautions against “unfair discrimination” that may result from genetic testing, pointing
specifically to discrimination that may result because a person has had a genetic test or has
received an abnormal genetic test result.82 The Privacy Commissioner of Canada recommends
that “personal genetic information collected by government institutions or private sector
physicians providing ordinary medical care should be used only to inform a person’s own
decisions about medical care. This information must not be used for any other purpose.”83

The Americans With Disabilities Act, implemented in January 1992, limits pre-employment
testing to the assessment of a person’s actual ability to perform a job. The Act will help to limit
the abuse of tests that indicate genetic predisposition in a person with no symptoms. However,
control of discrimination requires more than legislation. “So long as persons continue to be
conceptualized as aggregates of physical attributes and as gene-transmitting agents, biology can
be used as both a standard for opportunity and a justification for discrimination.”84

One final important point. Individuals with hereditary diseases and disabilities are
questioning the implications of discrimination against inherited diseases in terms of their own
value. Strangely, in a (Western) culture in which people who are physically and mentally
challenged are gaining more and more inroads into society, the trend of discrimination against
individuals who may develop a late onset diseases is ominous. “People with hereditary diseases
and disabilities fear that increasing access to genetic information through prenatal screening,
together with the increasing acceptability of selective abortion of “defective” fetuses, will
devalue them and their experiences, leading to increased discrimination against those who are
physically different.”85
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Employment

A statement from the Human Genetics Advisory Commission paper Human Genetics

Advisory Commission Second Annual Report 1999 gives witness to the monumental importance
of the relationship between genetic testing for late onset diseases and employment. “The
implications of genetic testing for employment are the Commission’s current priority.”86

Employers requesting health information from prospective employees is not unique. Since the
beginning of the 20th century, employers have requested information about potential employees’
health. In the United States, both the volume and the sensitivity of employer-maintained
employee medical information have grown tremendously. “By the early 1980s, nearly 90% of
companies with more than 500 employees were performing preemployment medical
examinations.”87 As genetic testing for late onset diseases becomes more extensive and precise,
it will provide employers with a powerful tool with which to evaluate current and potential
employees. “As a species of health care information, genetic information is particularly sensitive
because genetic screening and monitoring reveal much more personal information about the
individual than other types of medical surveillance used by employers.”88

Although there are situations in which genetic testing may be appropriate — that is, when it
detects a condition that would put the employee or others in the workplace at risk — the key
problem is the potential for unfair discrimination. This is especially a problem for healthy
individuals with a predisposition for a late onset disease. The employee or potential employee’s
ability to remain productive is critically important to employers. The amount of sick leave an
employee takes and the cost of (extended) health and life insurance are important factors to
employers. The advantage that genetic testing gives employers is significant because it heightens
their capacity to judge the potential contribution an individual will make.

Because there are situations in which genetic testing may be appropriate in the workplace,
the U.K. Advisory Committee on Genetic Testing resists a total ban. Because completely
banning genetic test results for employment purposes “would ... not be in anyone’s best
interests,” the Committee suggests four policy principles be set in place to “provide appropriate
protection to the public in a manner which is least burdensome to employers.”89 The principles
are that an individual should not be required to take a genetic test for employment and should
only be required to disclose previously taken genetic tests when there is clear evidence that the
information is needed for the job. Employers should offer a genetic test when there is any
potential danger to either the employee or others in the work environment and there must be
some way to assure the validity of the test.

The varying definitions of genetic testing and genetic information currently result in a wide
diversity of responses from jurisdictions within the European Union. In Austria, employers and
insurance companies are prohibited by law from collecting, demanding or using data derived
from genetic tests. In Denmark, legislation aims to ensure that health checks focus on actual or
current health conditions, and that those conditions are relevant to the employee’s work. In
Finland, recommendations have been tabled that employers should not be allowed to subject job
seekers to genetic testing during recruitment, or to test employees already hired. In France,
bioethics legislation specifically prohibits access by any third party, notably employers and
insurance companies, to information held in data banks, and makes it illegal for them to ask
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individuals to provide such information. In the Netherlands, the Medical Examination Act of
1997 prohibits employers from applying medical criteria to recruitment unless there is an
unambiguous health requirement for the job. In Norway, genetic testing in the workplace is
illegal. In Spain, legislation makes provisions to distinguish between predictive testing for
general health and testing for the protection of workers who are especially sensitive to specific
work environments.

There is also a diversity of responses in the United States and Canada. In the United States,
12 states have enacted legislation to prohibit discrimination in employment on the basis of
genetic testing or genetic information. However, this has had no practical effect.90 There are
currently no federal laws dealing with gathering or using genetic information in the workplace.
However, there are a variety of indirect laws that affect genetic testing. In particular, the
Americans With Disabilities Act has been cited as useful in its dealing with issues of employee
discrimination.91 This is similar to the situation in Canada, where provincial and federal laws
indirectly deal with this issue.

Insurance

The use of genetic information for insurance purposes is equally problematic. Insurance
traditionally differentiates people according to their risk, and increased genetic prediction in the
context of insurance is “likely to grow massively in the future.”92 One report puts it this way:
“Insurance is about attributing a monetary value to risk and about reducing risk within
reasonable limits. Genetics has, until now, been almost exclusively about predicting and
assessing risk. Both seem to be made for each other.”93 The ramifications of genetic testing for
late onset diseases affect both Europe and North American insurance practices but to varying
degrees. In the United States, the market for private health insurance is, of course, much greater
than in Canada or in Europe. For life insurance, however, the situations are similar. Most
countries acknowledge the need for some special regulation concerning genetic information. For
example, the British government accepted recommendations made in the Human Genetic
Advisory Commission report The Implications of Genetic Testing for Insurance. The
Commission did not suggest “a permanent ban on the use of genetic test results in insurance” but
rather that “safeguards were required to ensure that the results of genetic tests could only be used
by insurers when a quantifiable association between a given pattern of test results and events
actuarially relevant for a specific insurance product had been established.”94 Similarly, the
American National Institutes of Health/Department of Energy Task Force on Genetic
Information and Insurance does not see a separate status for genetic information succeeding
because other varieties of health-related information are equally sensitive. Also, genetic
information is not segregated from other health information and, thus, is too easily accessible.

Policies intended to protect genetic privacy will need to address the privacy
of health related information in general. If we want strict standards to
safeguard genetic information, then those same standards will have to extend
to all health related information.95
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Belgium and Norway have gone beyond mere safeguards. They have opted to prohibit
insurance companies from requiring genetic testing or from having access to genetic information.
There is no ban in Canada. Generally, insurance companies do not request genetic testing from
applicants both because of the cost and the uncertainty of the predictive value.

Research results, on their own merit, should have little interest for insurers,
employers, and others, because without associated data on the consequences
of mutations in individuals who are asymptomatic at the time of testing, the
results will lack predictive value. For that reason, insurance companies have
adopted a wait-and-see approach.96

The Netherlands takes the middle road in prohibiting insurers from demanding disclosure of
genetic information when the requested insurance coverage is below a certain limit. But for
greater coverage, “insurers should be free to demand disclosure of existing genetic information
but not to demand genetic testing. The limit can be set appropriately to the applicant’s social and
financial circumstances or it can be a uniform one.”97

There are several key issues in the context of genetic testing for late onset diseases and
insurance. As noted above, issues of privacy and confidentiality enter into the debate about
whether insurance companies should have access to results of genetic testing. Also, at least for
now, the reliability of genetic tests is far from absolute. The problem of false positives and false
negatives has already been noted, as have the limits of genetic testing in pinpointing the age of
onset or the severity of the disease. Thus, the predictive value of genetic information (in terms of
an individual’s future medical costs) is, at least for now, less valuable to insurance companies
than more traditional predictive factors.98 As with employers’ access to genetic information, the
problem of genetic discrimination is a key factor in the accessibility of genetic information to
insurance companies. In addition, when an individual seeking insurance is required to disclose
genetic information, that person may choose not to seek out genetic testing or genetic
counselling. Another problem is establishing safeguards to ensure that insurance companies keep
genetic information confidential.

Perhaps the most important question concerning insurance companies and genetic testing is
whether genetic information should be treated differently from other medical information. It has
been suggested that what differentiates genetic information from other medical information is its
predictive power. For example, the European Parliament, the Royal Norwegian Ministry of
Health and Social Affairs and the Council of Europe assert that insurance companies should not
have access to genetic test results nor should they have the right to require genetic tests. These
legislative bodies have not taken the same approach to other types of medical data because of the
wide scope of information genetic testing can provide. It is argued that there is a combination of
factors responsible for the difference between information obtained from standard medical tests
and from genetic tests. For example, genetic testing requires only a small sample, which can be
used for multiple tests and be reused indefinitely. As well, “genetic tests are independent of the
patient’s age and/or clinical state.”99 Therefore, most governing and advising bodies concur that
giving genetic information special status, apart from other medical information is necessary.
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Insurance companies face a serious problem of people strategically using genetic
information concerning future health problems in their applications for insurance policies. The
possibility of predicting late onset diseases will eventually modify the consumer’s habits. The
consumer will benefit from the knowledge obtained through genetic screening by buying larger
insurance plans than he or she normally would in order to provide for the future. The insurance
companies will be disadvantaged since they do not have access to the genetic information and
they will be selling insurance for a lower premium than they normally would if they had access
to the medical information. The long-term results of this could undermine the insurance industry
and create an economic imbalance.100 Certainly, the insurance industry is worried. In response to
the Alzheimer’s Association recommendation that genetic testing be anonymous, insurance
companies viewed “these pronouncements with mounting frustration ... calling it a frontal assault
on a fundamental business practice.”101 This, of course, affects the insurers as well. “No one
would want to buy insurance from an insurance scheme with policies of such a kind that its short
and/or long term sustainability is questioned.”102 All are implicated in a potential decline of the
insurance industry.
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Factors Shaping Policy Recommendation and Implementation

The goal of this final section of the report is to identify factors that are shaping policy
recommendations and implementation in North America and Europe. The factors are fairly
straightforward and consistent across international boundaries although expressed in a variety of
complex manners depending on the particular context. The factors often overlap and at times are
in conflict with each other. In order to identify these factors and explore their significance, two
tools of analysis are used: technology assessment and a scale of values. In the following two
sections, each tool is delineated to show how it sheds light on factors shaping policy
recommendations for genetic testing for late onset diseases.

Technology Assessment

Technology assessment is one attempt to control technology through public policy. Public
policy refers to what governments decide to do or not to do. “Public policy is a purposive course
or pattern of action or inaction by government officials.”103 In order to make recommendations,
technology assessment looks at “all the possible and probable effects on society of introducing or
expanding particular technologies.”104 At times, the task of technology assessment is reduced to
providing an “objectively” sound basis to help governments make decisions about particular
technologies. The underlying presupposition is that any particular technology can be judged by
considering the costs and benefits. Technology assessment provides a very concrete, accessible
tool to analyze particular technologies. In its basic form, technology assessment is concerned
with safety and efficacy and whether the benefits outweigh the costs.

However, technology assessment has been criticized for its narrow frame of reference and,
in particular, for the limits of the almost exclusively instrumental character of current
technology-assessment thinking. Therefore, it is important to note that technology assessment is
useful in identifying the factors shaping policy development for genetic testing of late onset
diseases, but it is merely a first step. Although others have taken more liberty with technology
assessment,105 this paper restricts its analysis to this very utilitarian interpretation. (The scale of
values involves a much deeper level of analysis.) Thus, technology assessment is a crucial first
step. Often it is this first level of analysis that captures the public attention in a dramatic manner
and thus has a tremendous impact on public policy. What are the possible and probable effects
on society of genetic testing for late onset diseases? How are these effects influencing policy
decisions and policy recommendations?

The purpose of genetic testing for late onset diseases is to identify in healthy
(asymptomatic) individuals the likelihood that they will develop a disease later in life. Testing
for late onset diseases can take place at any time during a person’s life, even prior to birth. In
terms of safety, there is virtually no risk in the actual testing. The results present some risk due to
the phenomenon of false positives and false negatives. The risk here involves unnecessary
distress and unnecessary treatment in the case of false positives, and a mistaken sense of security
involving, perhaps, high-risk behaviour in the case of false negatives.
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In terms of efficaciousness, genetic testing for late onset diseases is problematic. This is
largely, although not completely, due to commercialization of genetic testing. The U.S. Task
Force on Genetic Testing is “concerned that genetic tests intended to predict risk of future
disease in apparently healthy people were becoming available before adequate data on sensitivity
and PPV [positive predictive value] had been collected.”106 Thus, the Task Force established
criteria to ensure clinical validity of genetic tests, and recommended that protocols for genetic
tests be approved by institutional review boards.

Another factor that influences the efficaciousness of genetic testing for late onset diseases is
that genetic tests are rarely 100 percent accurate. The false positive and false negative
phenomenon has already been noted. In addition, usefulness is lessened significantly due to the
very real possibility of an incorrect interpretation of knowledge that is coming at a rate too fast to
integrate.

Serious difficulties arise from the relative ease with which information on
DNA sequences can be acquired, when adequate knowledge of its correct
interpretation is lacking. This can be seen in relation to the so-called
breast-cancer genes BRCA1 and BRCA2. These two DNA sequences have
both been linked to increased susceptibility to breast or ovarian cancer. To
date, more than 100 variants of BRCA1 and several variants of BRCA2 have
been identified. Only a few of them, however, have been shown to be
associated with tumor growth .... We must therefore ask how the predictive
tests now being developed on the basis of variants of BRCA1 are relevant to
most women.107

Similar concerns are expressed about Alzheimer disease,108 other types of cancer and heart
disease.109 Most governments and advisory bodies are very aware of these difficulties and the
risk factors involved in genetic testing for late onset diseases. There is, however, a tension
between the commercial efforts to market genetic tests for late onset diseases to the public as
quickly as possible and the organizations and individuals who are advising caution. Several
policy recommendations are emerging from this situation.110

The key benefit of genetic testing for late onset diseases is of course the settling of
uncertainty. Whether one tests positive or negative, uncertainty and the anxiety that the result
produces is lessened. Certainly, testing is beneficial and legitimate insofar as there are possible
treatments to either delay onset or to prevent onset altogether. Also, testing helps individuals
make reproductive decisions. Although the number of individuals who develop late onset
diseases is a small percentage of the total population, “in high economy societies they account
for a considerable proportion of mortality and serious ill health in middle life, often affecting
those with major employment and family responsibilities.”111 When the disease is treatable or at
least delayed, the cost of genetic testing is justified. However, a large number of late onset
diseases are at present not treatable. Is genetic testing for late onset diseases, in the absence of
any known treatment, still legitimate in these cases?
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Financial considerations concerning genetic testing for late onset diseases are important.
Testing may be quite expensive, especially for the needed counselling and follow-up. However,
“the cost of genetic testing and prophylactic intervention is trivial compared to the cost of
treating these diseases after the fact.”112 The cost of health care and the scarcity of resources are
major factors in how genetic testing for late onset diseases is being dealt with at a public policy
level. How this will play out in the years to come will depend on the efficacy of the vast number
of genetic tests that are currently being researched.

Scale of Values

Values determine the social good or order that is intricately tied up in communal life.
Although the term value may seem an abstract notion, it is, in fact, imminently concrete. This is
because the question of value always emerges when we are faced with concrete decisions. Value
is what we are wondering about when we ask ourselves, “Is this good?” or “Is this the right thing
to do?” or “How should Canada deal with the rapid development and availability of genetic tests
for late onset diseases?” One author describes values as “ideals, experiences or states of affairs
pursued by individuals, organisations and communities.”113 Here, the multidimensional character
of values is highlighted. Values occur on various levels. Human beings respond to values using a
scale of preference. Organizations and communities are aggregates of human beings responding
in concert to concrete situations using a scale of preference. Values are ordered hierarchically in
the sense that they move from immediate self-satisfaction toward self-transcendence, which is
the condition necessary for relationships. The five types of values are as follows.

1. Vital values are the most basic or fundamental values — life itself. It is at this level
that individuals are concerned with survival. Values at this level respond to the impetus
to stay alive or to stay healthy.

2. Social values are no longer concerned with mere survival. Rather, these values emerge
from the desire to order our world. Thus, social values shape the social, political and
economic orders and the social infrastructure. They are concerned not with the survival
of individuals per se, but with the survival of a whole society.

3. Cultural values go beyond social values in that they are concerned not with survival or
the ordering of our living together, but with the meaning of our lives. Our lives are
informed by meaning. Cultural values are the backdrop through which these meanings
are discovered, expressed, validated, criticized, corrected, developed and improved.

4. Personal values focus on the individual and are the originating values within a
community. Values at this level have to do with personal integrity: privileges,
attentiveness, intelligence, reasonableness and responsibility. Personal values refer to
the capacity for individuals to go beyond themselves and to affirm something about
their world. The endeavour of ethical reflection on an issue such as genetic testing for
late onset diseases emerges precisely from our capacity to experience the world and
say something about it. We are not isolated monads. We are beings engaged in the

29



world, and it is precisely personal values that facilitate this engagement. Personal
values allow us to realize values in ourselves and promote their realization in others.

5. Ultimate values are implicit in all human questioning, although they are often not
articulated. When one is faced with limit situations such as illness and future health,
ultimate values are articulated for ultimate meaning and value. They are evidenced in
the human propensity to grasp meaning beyond ordinary daily existence, particularly at
times of limit situations.114 Ultimate values also push one to consider issues against
wider horizons of historical progress and decline.

Perhaps, health is the basic factor shaping policy development in genetic testing for late
onset disease. The importance of testing for late onset disease directly stems from the basic, vital
value of human existence — health. The immediate goal of genetic testing for late onset disease
is to identify whether an individual will develop, late in life, a life-threatening illness. Yet,
underlying that goal, is the promotion of health. The intense concern that most Canadians feel
about the current crisis in the Canadian health care system stems from this basic and vital value
of health. Thus, human health is a crucial factor that directly impacts policy development.

Social values that influence policy development are more complex. The health care system
plays a fundamental role in maintaining the social order of a society. Social order maintains the
health and well-being of citizens, and the threat of illness undermines that social order.
Alzheimer disease is a good example: more than 200,000 Canadians over the age of 65 are
afflicted with that disease.115 Late onset diseases such as Alzheimer’s, in an aging population,
threaten the social order of a society. In effect, the tremendous interest in genetic testing for late
onset disease stems directly from this very and basic value.

If health care is directly linked to maintaining the social order in relation to the well-being
of citizens, the infrastructure of a social order depends just as much on the economic health of a
society. A U.S.-British declaration on March 14, 2000, stated that the information from the
Human Genome Project would be freely available for research elsewhere. This announcement
resulted in a significant drop in biotechnology stocks. According to Philadelphia Inquirer

commentators, what appeared to be an altruistic gesture on the part of the U.S. and British
governments had more to do with promoting cooperation between the public and private efforts
in the Human Genome Project than with making information available to all. The National
Institutes of Health owns dozens of patents on human genes and gene sequences. Thus, the
economic well-being of the social order, like the health of citizens, is another factor that shapes
policy on genetic testing for late onset diseases. Meanwhile, the concerns of the safety and
reliability of the genetic tests are not withstanding, and direct marketing of genetic tests for late
onset diseases is already happening in North America and Europe. Those companies that drive
this trend have a vested interest in maintaining the social order.
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Cultural values incorporate complex meanings that shape and direct lives. They remind us
of the sheer plurality of human existence. It is at this level that human factors shape policy on
genetic testing for late onset disease, and tremendous conflict between various values occurs.
The two values that North Americans and Western Europeans covet are autonomy and
self-determination — thus the importance of privacy,116 confidentiality117 and informed
consent118 for genetic testing. Almost without exception, Canada, the United States and the
European countries emphasize the importance of confidentiality and informed consent. These
two factors strongly influence policy. In some countries, legislation regarding who has access to
genetic information has already been formed.119 The importance of informed consent occurs in
every international and national study and in recommendations for genetic counselling.120

Autonomy and self-determination are cultural values that provide meaning of life for an
individual. They also shape our worldview, and we measure what is acceptable by these values.

Non-discrimination is important for policy making, and a tolerance of otherness is highly
valued in Europe, Canada and, perhaps slightly less so, in the United States. This is particularly
so, as has been shown, in relation to employment and insurance issues. An equally important
concern is the stigmatization of individuals who test positive for late onset diseases. The
categorizing of the “not-yet-ill” or at-risk individuals is turning attention to cultural
understanding of “normality” and “abnormality.”121 While there is consistent sensitivity in North
America and Europe to combat stigmatization, there is also a drift towards “geneticization.”
Geneticization is the process in which differences between individuals are reduced to their DNA
codes because most disorders, behaviours and physiological variations are defined, at least in
part, by their genetic origin. Geneticization threatens the state of difference among members of
the population, which is acutely experienced by individuals who are mentally and physically
challenged.

In early 1995, a public debate was held in the Netherlands, which brought together experts
and laypersons, including representatives of parent, patient groups and organizations of
physically challenged people. The resulting final declaration emphasized the importance of free
choice and non-directiveness in counselling, and addressed the concern of uninsurability of those
tested with late onset diseases. “The declaration also pointed out the importance of psychosocial
support, public and professional education in genetics and ... that cost-containment in health care
should not lead to social pressure for selective abortion.”122 In a separate meeting of “patients,”
parents and physically challenged people in January 1995, “great fear was … expressed by
handicapped people that genetic screening would reinforce negative views towards disease and
handicapped life, and would lead to more stigmatisation and discrimination.” There was concern
that this would prevent their integration into society. Hoedmaekers discusses the possibility for
limiting “the use of pre-natal diagnostic technologies to prevent negative consequences for
handicapped people … and concluded that the freedom of the individual to make moral choices
should not be given up….”123

31



In the Netherlands, there is tremendous concern about the protection of individuals’ privacy.
(This is reflected consistently in all policy recommendations in Europe and North America.)
Recommendations from the previously mentioned public debates in the Netherlands highlight
this concern. They also promote a social climate that favours acceptance and respect of
physically challenged people.

The situations with discrimination and stigmatization in the Netherlands reflect the tension
that is common in North America and Europe during policy making for genetic testing for late
onset diseases. In North America and Europe, there is a gradual tendency to manage health care
through the intervention of genetic technology. The concerns and policy recommendations from
the study groups and task forces indicate that although this tension surfaces consistently, it is not
recognized.124

The tensions between conflicting values highlight the limitations of cultural values. These
tensions cannot be resolved at the level of cultural values, but only at a higher level on the scale
of values. Although it is beyond the scope of this report to attempt to resolve these tensions, this
topic needs to be addressed in order for one to understand and assess various factors that emerge
from genetic testing for late onset diseases. These factors would ultimately shape policy
recommendations and, in some cases, lead to legislation in North America and Europe.

One extremely useful tool to enhance awareness of tensions between conflicting values is to
differentiate the values along a scale of preference. Vital and social values are important but not
essential humanizing values that create human communities. Cultural values are significantly
humanizing. However, they call individuals to a heightened level of integrity to develop creative
solutions to problems arising from people’s conflicting concerns and agendas. Genetic testing for
late diseases presents fundamental concerns about privacy, confidentiality, discrimination and
informed consent.

The National Consultative Ethics Committee for the Life and Health Sciences (CCNE),
issued a report in 1997 entitled Genetics and Medicine: From Prediction to Prevention. The
report highlights a shift in levels from cultural values to personal and ultimate values. A long
quote from this document provides a sense of the overall direction of the concerns:

The very tumultuous history of genetics is because its very object is at the
heart of the fundamental interrogation which constitutes the human being:
where do I come from, who am I, what shall I bequest to my offspring, in
what way am I both similar to and different from other people. This is why
the science of genetics has had and still has more individual, political, and
social repercussions than any other. At the present time, progress in human
genetics shows promise of a not very distant future when all the human
genes — of which there are approximately 100,000 — will have been
identified, located on the chromosomes, and when their functions, or at least
their implications in genetic diseases will be almost fully understood. The
myth of the gene as the stuff of which life itself is programmed, is such that
of it is born the illusion that perfect knowledge of the genome of an
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individual will lead to an understanding of the reality and fate of that
individual. Metaphors such as the book of life which would give access to
the essential human being if only one could decipher the genetic alphabet
and syntax, refer to that notion. Such a concept is scientifically unacceptable
and ethically dangerous.125

The report addresses the tremendous impact of genetics on society. It links this impact to
the goal of genetic testing for late onset diseases, to forecast the appearance of certain diseases
before their symptoms are expressed. “However, there are grave uncertainties about the value of
the predictions and whether it is truly possible to prevent the conditions, and also whether this
form of prevention is truly beneficial to individuals and to society.”126 Certainly the a priori

benefit of avoiding or delaying the onset of disease is unquestioned. However, the CCNE report
analyzes this issue and raises the question of “destiny and freedom in the face of knowledge of
genetic risks.”127 The report also highlights the tension between the importance of knowing about
the disease (especially when there is something that can be done to slow its onset or perhaps
even treat it) and knowing the certainty of an incurable disease’s onset. Despite the advantages of
knowing what will come and the ability to plan the future with some certainty, the repercussions
at the deeper, existential level are momentous.

The significance of the exercise of freedom by a person whose genetic
predisposition leaves no choice but a life in the grip of terrible constraints or
preventive mutilation or risk of incurable disease, is open to question.
Another individual dimension of a genetic fate revealed is that sometimes, in
the case of the handing down of a serious disease, it is tantamount to a curse
put on the lineage, since the parents may be considered guilty of transmitting
a faulty gene to their children who, in turn, feel guilt at the possibility of
transmitting it to their own descendants.128

In response to the concerns mentioned above, the CCNE provided the following recom-
mendations: respect individual rights to not know about late onset diseases; understand the
effects and impact of being tested for late onset diseases; abstain from testing for non-medical
reasons; ensure provision of support such as counselling to alleviate possible psychological
repercussions; ensure medical confidentiality including members of one’s family; take
precaution on data storage; prohibit non-medical uses of the test results; pay attention to how the
media informs the public, which may lead to false hopes, and be cautious of commercial interests
for genetic information, which can detriment the truthfulness and independence of the genetic
information.129 The final recommendation is particularly relevant in its link to the ultimate
concerns of the CCNE:

Genetic tests give information on the identity of persons and emphasize their
diversity which contributes to the rich nature of humankind. To use such
information for the purpose of selection or of discrimination in social or
economic terms, be that in the realm of public health policies, employment,
or insurance systems, would be crossing a boundary of the most extreme
gravity and would question those principles of equality of rights, dignity and
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solidarity for all human beings upon which society as we know it is based.
The CCNE insists on the necessity of observing those fundamental principles
whatever aims may be pursued by genetic testing. Human Rights are at
stake.130

The protection of human rights and human dignity is the basis for making ethical and social
decisions on genetic testing for late onset diseases in Europe and North America. Whether
directly or indirectly, the Universal Declaration of Human Rights is consistently being referred to
in international and national policy statements on genetic technology and genetic testing.131
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Conclusion

The “not-yet-ill” is a rather peculiar expression used to describe a new social category of
individuals. The justification for this new category is based on a genetic test that identifies a
mutation in a gene and thus predicts that these individuals will develop a certain hereditary
disease sometime in the future. In exploring the topic of genetic testing for late onset diseases, a
multitude of issues come to the fore. The goal of this report has been to elaborate on these issues.
Thus, the report has considered the topic from three perspectives. First, it looked at genetic
testing for late onset diseases within the larger domain of genetic technology. Second, it
considered the key issues that genetic testing for late onset diseases raises. Third, it explored the
underlying factors shaping policy recommendations and implementations. Needless to say, given
the complexity of every aspect of this tremendously volatile topic, the work has just begun.
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