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Scientific understanding of human genetics is advancing rapidly, but the technology is not yet
mature. It is difficult to predict the impact this technology ultimately will have on the insur-
ance system. Key concerns that have been raised include access to health care, the cost of
health care and health insurance,and the privacy of genetic information. Policy-makers must

balance these and other competing social and economic concerns.

Key Issues
Americans currently receive health care coverage through a variety of public and private systems.
Some issues raised by genetic technology are common among most or all of these systems; others are
specific to particular types of health care coverage.

■ The impact of genetic testing on the cost and delivery of health care likely will have an effect
on all forms of health care financing.

■ Genetic information is subject to the same confidentiality rules as are other forms of health 
information. While there may be particular sensitivities in the case of genetic information, this
is a part of the broader issue of health information confidentiality.

■ The possible future use of genetic information in risk selection and risk classification is a 
potentially significant issue only for the voluntary individual market.

■ While most Americans are guaranteed access to some form of medical expense insurance, the 
cost of coverage varies significantly, and there are still some gaps. Filling those gaps could help
reduce the potentially adverse impact of genetic testing on an individual’s future ability to pur-
chase medical expense insurance.

Costs of Covering Genetic Testing and Treatment
Any program of medical expense coverage will have to face the question of whether the direct costs of
various genetic technologies will be covered. It is unclear whether genetic technology will increase or
decrease overall lifetime expenditures on medical care, and what the timing of those changes may be.
We expect genetic tests that aid in the diagnosis of disease, and genetic treatments for disease, to be
gradually recognized and covered by medical expense plans as they are demonstrated to be more effec-
tive than other, more traditional approaches. Unless these new tests and treatments produce an off-
setting reduction in other medical expenses, they may produce an overall increase in medical care
costs.

Current Use of Genetic Technology
Information on the health status of individual program participants is not used to determine eligibil-
ity for participation in employer-sponsored medical expense programs — which cover nine out of ten
privately insured Americans. Private health insurers do not currently require applicants for insurance
to undergo genetic testing or use genetic testing to limit coverage for preexisting conditions. Insurers
in the voluntary, individual medical expense market do ask applicants about their health and some
may inquire about the results of any prior tests. Currently insurers rarely encounter any such infor-
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mation. Once a medical expense insurance policy has been issued, the Health Insurance Portability
and Accountability Act of 1996 (HIPAA) prohibits cancellation based on the health of the po l i c y-
h o l der.

Legislative Proposals and the Voluntary Individual Market
State and federal legislators have developed proposals to regulate the use of genetic information. While
actuaries support many of these initiatives, proposals that ban the use of any genetic information may
be overly broad, and conflict with the principles that underlie the financial soundness of voluntary,
individually purchased medical expense insurance.

The process of risk classification is fundamental to a voluntary, individually purchased medical
expense insurance market. Voluntary markets operate most efficiently where there is a rough equali-
ty of information between buyers and sellers. But individuals who know, or suspect, that they have
genetic disorders fear that this information could be used to deny or terminate insurance coverage.
When balancing social and economic concerns,a clear understanding of the economic impact of alter-
native policies is vital.

Some believe that banning the use of information gained from genetic testing in risk classification
would help to alleviate problems in recruiting research subjects, would encourage individuals to seek
out test results, and would reduce insurance fears. Unfortunately, such proposals often contain three
elements that concern many actuaries:

■ the scope of any definition of “genetic tests”
■ any limitations placed on insurers’ knowledge of applicants’ health status that would result in 

asymmetric information
■ the effect of new genetic testing technologies on the concept of preexisting conditions.

Definition of “genetic tests”: Any attempt to regulate the use of genetic tests and the information
derived from them should provide a clear definition of the tests being regulated. If a ban on infor-
mation obtained from “genetic tests” defines such tests to include medical history, routine physical
examinations, and other routine laboratory testing, it would severely hamper individual medical
expense insurance underwriting. Since some individuals’ health risks would be unknown, the pool of
insurance purchasers might soon include a disproportionate number of people with higher-than-
average anticipated medical expenses. This biased selection would cause premium rates to rise, mak-
ing individual medical expense insurance even less affordable than it is now.

Asymmetric information: Would a ban on the use of genetic information merely prohibit insurers
from asking for genetic tests, or would they also be barred from obtaining test results already known
to the applicant?  While a more encompassing ban may remove applicants’ fears of genetically based
denial of coverage, the imbalance of information would leave insurers at a disadvantage. A ban on
genetic information about minor conditions probably would not have a serious impact on insurers. In
the case of more serious conditions, however, an information imbalance might allow one applicant to
benefit financially over others by choosing the timing, type, and level of benefits purchased. This
biased selection would have a direct impact on premium rates, ultimately raising the cost of insurance
to everyone.

Preexisting Conditions: Preexisting conditions typically are covered on the same basis as any other
condition, but only after an individual has been covered under a health plan for a specified period of
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time (typically six to 12 months). However, state and federal laws increasingly limit the extent to
which group and individual health plans may exclude coverage for preexisting conditions. Does a pos-
itive test result on a genetic test constitute a preexisting condition? Currently, for employer-sponsored
health plans,HIPAA specifies that if genetic information is used to screen for a genetic predisposition
to disease, and is not related to a diagnosis, it may not be treated as a preexisting condition. A similar
approach might be appropriate for individually purchased medical expense insurance.

Guaranteeing all Americans access to medical expense insurance, while preserving the viability of a
voluntary system of individually purchased insurance, is a difficult but important challenge that pol-
icy-makers have struggled with for a number of years. Some believe that banning the use of informa-
tion gained from genetic testing in risk classification would alleviate problems in recruiting research
subjects, would encourage individuals to seek out test results, and would reduce insurance fears. The
impact of a ban on the use of genetic tests would depend on the ban’s duration, the scope of the def-
inition of “genetic testing” used, and the cost and predictive power of the tests covered by the ban. A
moratorium on some types of tests would cause minimal disruption at first. However, such a ban
could have more severe consequences over time, as genetic technology advances. A long-term ban on
genetic testing has the potential to disrupt the voluntary individual medical expense insurance system,
ultimately hurting the American people by making individual insurance more expensive and more
difficult to obtain. On the other hand, mechanisms are needed to ensure that everyone has access to
needed medical care.

Conclusion
The Academy believes that further research should be undertaken on the issues raised by genetic test-
ing. Potential test recipients, physicians, plan sponsors, and insurers are all concerned by, and need
information about, the implications of genetic test results for future health and health care expenses.
Research focusing not only on survival rates and the probability of future disease, but on future health
care needs and the availability, effectiveness, and potential cost savings of early intervention,is of great
potential benefit. Not only would patients better understand their prognoses, but physicians could
improve treatment modalities, and plan sponsors and insurers could better evaluate the appropriate-
ness of covering specific tests, their likely impact on insurance costs, and their potential implications
for risk classification in the individual market.

Some of the key questions that remain are:

■ How accurately will genetic tests predict future health care needs?
■ Will meaningful interventions be available for genetic disease?
■ Will genetically based treatments become available?
■ What impact will genetic technology have on overall medical care expenditures?

Policy-makers need a clear understanding of these issues so that proposals regulating the use of
genetic testing information can find the best balance between the concerns of the public, the predic-
tive ability of genetic test results, and the affordability of health insurance.

1 Medicare Payment Advisory Commission, Report to the Congress-Selected Medicare Issues, June 1999

A M E R I C A N A C A D E M Y o f A C T UA R I E S
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Recent scientific advances in the understanding of human genetics, particularly those
achieved by the Human Genome Project, hold the hope of significant progress in the pre-
vention, diagnosis and treatment of disease. This in turn will affect the various public and
private systems for financing medical care. It is difficult to predict what impact advances in

genetic technology will have on the insurance system, because this technology is not yet mature1.
Interested groups are looking into a future that promises rapid and significant changes. Each group
has unique concerns, and many are seeking legislative solutions to the problems they foresee. Key con-
cerns include access to health care, the cost of health care and health insurance, and the privacy of
genetic information. Policymakers must balance these and other competing social and economic con-
cerns.

Americans currently receive health care coverage through a variety of public and private systems.
While some issues raised by genetic technology are common among most or all of these systems, oth-
ers are specific to particular types of health care coverage. Voluntary, individually purchased medical
expense coverage in particular presents unique issues. Almost all elderly Americans are covered
through the Medicare program. Most also have private coverage to supplement the benefits available
through Medicare2. Among the non-elderly, six out of ten are covered through employer-sponsored
programs, and more than one out of ten are covered though public programs. While fewer than one
out of ten are covered through individually purchased policies3, this market is an important residual
source of coverage for those who do not have access to an employer-sponsored or government-spon-
sored program4.

The impact of genetic testing on the cost and delivery of health care will likely have an effect on all
forms of health care financing. It is impossible to predict with confidence the future cost of covering
genetic testing and genetic treatments, but that cost could potentially be significant. The possible
future use of genetic information in risk selection and risk classification is, however, a potentially sig-
nificant issue only for the voluntary individual market5. The various impacts of genetic technology on
the medical expense insurance system will change over time as the technology develops,and may often
be overshadowed by broader societal concerns about the meaning and significance of genetic infor-
mation.

The American Academy of Actuaries is committed to assisting the political process by providing
independent, non-partisan actuarial information on current public policy issues. This monograph on
genetic information and medical expense insurance is provided for the information of elected offi-
cials, regulators, and the general public. It is based on the current state of genetic technology, and our
understanding of potential future developments.Genetic technology is evolving rapidly, and its future
course is difficult to predict with any certainty. Answers given today to questions raised by genetic
technologies may no longer be valid tomorrow, and even the questions themselves may change over
time.

Introduction

1Several alternative scenarios are outlined in the appendix. These are intended to illustrate a number of key factors that
the work group believes will affect the future impact of genetic technology, and should not be interpreted as forecasts or
predictions.
2EBRI Databook on Employee Benefits, Fourth Edition, Table 36.1, page 302, Employee Benefit Research Institute,1997.
3Paul Fronstin, Sources of Health Insurance and Characteristics of the Uninsured: Analysis of the 1997 Current
Population Survey, EBRI Issue Brief Number 192, Employee Benefit Research Institute, December 1997
4Medicaid also serves as a residual source of coverage, serving “categorically eligible” low-income individuals.
5Risk Classification in Individually Purchased Voluntary Medical Expense Insurance, American Academy of Actuaries,
January 1999. The market for very small employer groups is in many respects similar to the individual market,and simi-
lar considerations may apply.
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Unless otherwise stated, the terms “genetic test” and “genetic testing” will be used to refer to tests
whose immediate object is to determine the presence or absence of particular variations in a person’s
genetic code, in contrast to tests whose immediate object is to examine the physical structure or func-
tioning of a person’s body. Medical expense insurance is a form of health insurance. Other forms of
health insurance include disability income insurance and long-term care insurance. This monograph
focuses on medical expense insurance. The term “medical expense coverage” will be used on occasion
to include self-insured employee benefit plans. The term “health insurance” will be used only when
discussing concepts that apply to all forms of health insurance6.

A M E R I C A N A C A D E M Y o f A C T UA R I E S

6The term “health care coverage” is used by many as a synonym for medical expense coverage. This usage will be avoided

in this brief to prevent confusion with the more general term “health insurance.”
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Background
The discovery of DNA has produced an explosion of research into the genetic structures fundamental
to life and heredity. Since 1990, the Human Genome Project, a $3 billion, 15-year joint effort of the
National Institutes of Health and the U.S. Department of Energy, has been mapping the human
genome. A complete map of the human genome could allow geneticists, researchers, and the medical
profession to better understand and deal with human characteristics, including those that may lead to
disease. Many have recognized that as we map the human genome and gain the ability to test individ-
uals for gene abnormalities, we confront a host of ethical, legal, and social issues. A unique aspect of
the Human Genome Project is that 3 percent to 5 percent of the annual budget for the project is allo-
cated to studying the ethical, legal, and social issues surrounding availability of genetic information,
making it the world’s largest bioethics program.

For a number of years, newborns and their parents have been tested for several genetic birth defects,
such as Tay-Sachs disease and Phenylketonurea. Fetuses are also routinely tested in utero to detect dis-
eases such as Down’s Syndrome. There are roughly two dozen genetic tests that can at this time be con-
sidered practical for adults (several dozen less practical ones are also available). While many more tests
are expected to be developed during the next few years,currently only a few are clinically useful. Newer
tests are generally being used to study specific populations and for experimental purposes. This is like-
ly to be the case with any test until it can be incorporated into medical practice in a way that leads to
meaningful medical decisions and advice to patients. Even so, advancing technology appears to be on
the verge of creating genetic microchips that can screen for hundreds of genetic abnormalities at once7.

While there is a general perception that an individual who tests positive for a gene linked to a spe-
cific disease will contract that disease, in most cases a positive genetic test result indicates only an
increased probability of developing such a disease. Only a few genetic abnormalities are known to lead
directly and certainly to disease. The vast majority of genetic conditions require a combination of
genetic and environmental factors in order to result in disease. Almost all of us are born with genetic
risk factors, but it is not possible to determine when, or even if, individuals who are predisposed to a
disease will actually contract it. Nonetheless, these genetic factors may provide an important indica-
tion of the relative health risks different individuals face.

Medicare, a social insurance program designed to cover medical expenses for Americans over age
65, does not consider an individual’s health in determining eligibility or for establishing the premium
paid by a beneficiary8. Because virtually all eligible individuals are covered, there is no concern that
biased selection might increase overall program costs9. Private health insurers do not currently require

Genes and Medical Expense Insurance

7Charles S. Jones, Jr. M.D., The Current State of Genetic Testing, An Insurance Industry Perspective on the Rush to
Legislate, Thomas P. Bowles Symposium on Genetic Technology and Underwriting, March 26-27,1998,Georgia State
University, Atlanta, Georgia.
8The tendency for late enrollees to have higher than average medical costs, due to biased selection,is reflected in an
increased Part B premium. Indicators of future claim levels (i.e., age,sex, institutional status and Medicaid eligibility) are
used in establishing the capitation paid by the Medicare program to private Medicare+Choice plans for Medicare
enrollees. A more accurate method of establishing Medicare+Choice plan payments is being developed.
9There have been suggestions,however, that biased selection by Medicare beneficiaries choosing between traditional fee-
for-service benefits and HMO coverage may affect the overall cost of the Medicare program.
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insurance applicants to undergo genetic testing, nor do they use genetic testing to limit coverage for
preexisting conditions. Insurers in the voluntary, individual medical expense market do, however, ask
applicants about their health and some may inquire about the results of any prior tests. Currently,
insurers rarely encounter any such information10.

Fears About Insurability and Confidentiality
The possibility of testing for abnormal genes has, in particular, raised fears about access to medical
expense coverage. Insured individuals who learn they carry genes linked to medical conditions worry
their coverage may be canceled or their premium raised. Potential applicants for insurance fear they
may be forced to take genetic tests, perhaps receive unwanted information about their health status,
and perhaps be denied access to coverage now and in the future. Individuals are also concerned about
the privacy of genetic information and the implications such information may have for their families
and for their prospects for employment and career advancement. Researchers worry that fears about
the use of genetic information will deter volunteers from participating in research projects. And final-
ly, there is concern that insurers will use genetic tests to select only low-risk individuals, excluding
many other individuals from coverage. These concerns lead some to believe that insurers should not
be permitted to consider genetic test results in determining the cost and availability of insurance prod-
ucts.

Questions about Coverage and the Cost of Medical Care
The potential impact of genetic technologies on medical expense insurance goes beyond its effect on
other forms of insurance. In addition to questions of access and privacy, any program of medical
expense coverage must face the question of whether the direct costs of various genetic technologies
will be covered. In addition, it is unclear whether genetic technology will increase or decrease overall
lifetime expenditures on medical care, and what the timing o f those changes may be. These are ques-
tions that will need to be continually reevaluated as genetic technology advances. In particular, since
basic technical advances often have multiple applications and because advances in diagnosing or treat-
ing one disease often facilitate advances in dealing with other diseases,the number of genetic tests and
treatments accepted into standard medical practice may grow quite rapidly once a critical level of base
technology is achieved.

A M E R I C A N A C A D E M Y o f A C T UA R I E S

10Mark A. Hall and Stephen S. Rich,“Laws Restricting Insurers’ Use of Genetic Information: Impact on Genetic
Discrimination,” American Journal of Human Genetics, January 2000.
Paul R. Lenz, M.D., F.A.C.P.E.,The Current State of Genetic Testing in Health Insurance, Symposium Proceedings,
Genetic Testing: Implications for Insurance, Sponsored by the MetLife Medical Department,the University of
Pennsylvania Health System Center for Bioethics and The Actuarial Foundation, June 1997.
William J. Warfel, Ph.D., CLU, CPCU, Peter Mikolaj, Ph.D., Alex Hamwi, Ph.D., Genetic Information and Risk
Classification in Individual Life and Health Insurance, Journal of the American Society of CLU & ChFC, September 1998.
This Academy Task Force is not aware of any health insurer that requires applicants to take a genetic test.



8

Common Coverage Considerations
Genetic technology has a number of potential uses. One way of understanding these uses is by group-
ing specific genetic technologies into the following general categories: tests used for general popula-
tion screening; tests used to screen populations at high risk for a particular disease; tests used in the
diagnosis of disease; and treatments for disease11. Each of these categories has implications for med-
ical expense coverage.

Medical expense insurance has historically focused on covering the cost of medical care necessary
for the diagnosis and treatment of an injury or an illness. This approach is consistent with the need to
protect insured individuals from catastrophic medical costs, while avoiding coverage of expenses that
are largely non-random or discretionary, because insurance is not generally an efficient way to fund
such expenses. Over time, government-sponsored and employer-sponsored medical expense programs
gradually began covering some preventive care and screening tests. This is at least partly because pro-
gram subsidies, in the form of both sponsor contributions and tax preferences, have outweighed the
economic inefficiency of using insurance to fund expenses that could otherwise be handled through
routine budgeting. In addition, some forms of preventive care have been found by program sponsors
to be cost-effective in reducing medical expenses that would otherwise be covered,and some programs
of network-based managed care have been developed with a philosophical orientation toward coordi-
nating all forms of “primary care.”12 Coverage of screening tests and preventive care is less prevalent
in the voluntary, individual medical expense market, where program subsidies are generally limited or
unavailable, and where the process of individual purchase decisions makes biased selection against the
insurance system13 a more significant problem.

We expect genetic tests that aid in the diagnosis of disease, and genetic treatments for disease, to be
gradually recognized and covered by medical expense plans as they are demonstrated to be more effec-
tive than other, more traditional approaches. From the standpoint of an insurance program, they are
no different from any other new approach to diagnosis or treatment. Many new genetic tests have, at
least initially, very high per-unit costs. The likely cost of future genetic treatments is not yet clear, but
they may also have very high per-unit costs. Unless new tests and treatments produce an offsetting
reduction in other medical expenses, or unit costs drop significantly, they may produce an overall
increase in medical care costs.

Genetic screening tests for high-risk populations present a more complex question. If a high-risk
population is relatively small and well defined, if a positive test result indicates a high likelihood of
developing the disease, and if effective early interventions are available, then screening of that popula-
tion may be cost effective14. If positive results do not strongly correlate with future disease, or if no

Con s i dera ti ons Com m on to Both Employer-
S pon s ored Programs and In d ivi du a lly 

Pu rch a s ed In su ra n ce

11Others distinguish between diagnostic tests and predictive tests. We are characterizing predictive tests as screening tests,
and distinguishing between those applied to the general population and those applied to specific high-risk populations
because slightly different considerations may apply in the two cases.
12Non-specialist, basic medical care - typically, the care provided by a general practitioner or family physician, gynecolo-
gist or pediatrician, including routine physical examinations.
13Biased selection against an insurance program,also known as antiselection or adverse selection, occurs when applicants
can expect to gain financial ly by making purchase decisions based on risk characteristics known or suspected by them but
unknown to, or not considered by, the insurer or administrator of the program. The opportunity for biased selection
arises from an imbalance in the information available to the consumer and the insurer.
14Because much genetic research has focused on specific ethnic and racial groups, genetic diseases for which tests have
been developed are often closely associated with such groups. Because of this, even if well defined populations at risk can
be defined, there may be social policy reasons for avoiding their use. This creates a difficult problem. If extended to the
general population, a particular test may no longer be affordable. But,if it is limited to an ethnically or racially defined
risk group, it may serve to reinforce negative stereotypes.
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effective intervention is available, then the result of the screening test may have no direct impact on
clinical care,and testing may not be medical ly appropriate. Of course, even if an effective intervention
is available,high unit costs for either the test or the intervention itself may raise overall medical spend-
ing if not offset by other cost reductions. In addition, even if lifetime medical expenses are reduced,
short-term medical expenses may increase. This could happen, for example, if screening and inter-
vention early in life becomes practical for diseases of old age such as Alzheimer’s disease. Costs would
then rise for the programs providing medical expense coverage to non-elderly Americans, even
though lifetime costs might ultimately fall, with Medicare benefiting from the reduction in the med-
ical costs of old age. In the absence of legislative requirements, private medical expense plans are like-
ly to decide whether to cover screening tests for high risk populations on the basis of their effective-
ness relative to existing methods o f screening and diagnosis, the cost effectiveness of early identifica-
tion and intervention in reducing overall claim costs, and on consumer demand.

The use of genetic screening for large segments of the general population also requires tests that are
highly predictive of future disease and have effective interventions, but in addition requires very low
unit testing costs to be practical. Typically, most of the direct cost of a broadly based population-
screening program will be for individuals who receive negative test results. In addition, if a test for a
rare condition is used to screen the general population, a significant number of false positive results
may be obtained, even if the test is highly accurate15. False negative results may be an even more seri-
ous concern because of their potential for providing a false sense of security, possibly leading to delays
in treatment. Again, private plan sponsors are likely to make coverage decisions based on comparisons
to existing medical practice, the cost effectiveness of screening in reducing future covered medical
expenses, and on consumer demand.

Regardless of the populations involved, many screening tests will present plan sponsors with diffi-
cult ethical questions.For instance, by covering testing for BRCA mutations (which are correlated with
an increased incidence of breast cancer), would a plan sponsor be encouraging women to take a test
whose implications are not yet fully understood, and which may cause women to have radical, possi-
bly unnecessary surgery?  On the other hand, if a plan sponsor does not cover BRCA testing, is it fail-
ing to encourage the use of a procedure that has the potential to prevent breast cancer?16

Because prenatal screening tests pose particularly difficult ethical issues, it is difficult to predict the
extent to which they will be covered. Tests for such diseases as Down’s Syndrome are already being
used to help parents decide whether to terminate a pregnancy. While many Americans have religious
and moral objections to abortion, others are beginning to see this testing almost as a moral duty
because of its potential impact on future generations. The availability of more tests is unlikely to
reduce the controversy17.

A M E R I C A N A C A D E M Y o f A C T UA R I E S

15Even a very low error rate for a test, when applied to a large number of healthy individuals,may produce a large num-
ber of incorrect positive test results. If the condition involved is sufficiently rare,the number of false positive results may
exceed the number of individuals correctly identified as having the condition. For a more complete discussion, please see
Patrick L. Brockett, Richard MacMinn and Maureen Carter, Genetic Testing, Insurance Economics and Societal
Responsibility, Thomas P. Bowles Symposium on Genetic Technology and Underwriting, March 26-27,1998, Georgia
State University, Atlanta, Georgia.
16Current evidence indicates that prophylactic mastectomy may result in significant gains in life expectance.
Prophylactic oophorectomy (surgical removal of the ovaries) appears significantly less effective. For a discussion of the
effectiveness of prophylactic surgery, see Deborah Schrag, MD, MPH, Cancer Prevention for Individuals with Inherited
Mutations, Risk in Perspective, Harvard Center for Risk Analysis, Volume 6, Issue 5, May 1998 and Lynn C. Hartmann,
MD, et al., Efficacy of Bilateral Prophylactic Mastectomy in Women with a Family History of Breast Cancer, New England
Journal of Medicine, Volume 340, Number 2, January 14,1999.
17Work is currently being done on in vitro fertilization, followed by pre-implantation genetic testing. It is unclear to
what extent this might reduce ethical concerns about prenatal testing. This approach is also quite expensive.
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Prenatal testing is likely to be viewed as particularly objectionable if it begins to deal with factors
that might be considered eugenic, such as blindness, deafness, mild mental retardation, or susceptibil-
ity to heart disease or cancer. Some private-plan sponsors may have moral objections to paying for
such tests, and there may be political objections to paying for them through publicly sponsored pro-
grams. Of course, the availability of appropriate and effective treatments would change the situation
dramatically, but unfortunately testing technology appears to be advancing much more rapidly than
treatment. Depending on its unit cost, prenatal treatment for serious genetic disorders might reduce
the overall health care costs for pregnancies that are brought to term, while potentially raising them
for pregnancies that would otherwise be terminated.

Tests that deal with susceptibility to disease, rather than the diagnosis of an illness that has already
manifested itself, challenge our conventional ideas of what constitutes a medical condition or “dis-
ease,” and when illness begins. The ability to test for genetic abnormalities that have not yet produced
any symptoms will require plan sponsors to address how existing benefit provisions, such as pre-exist-
ing conditions clauses, should be applied to the new technologies.

Common Confidentiality Considerations
Genetic information presents serious confidentiality concerns, because of its very personal nature,
public fears and uncertainty about its implications, and because an individual’s genetic information
may have potentially serious implications for family members. In addition to concerns about future
access to health insurance, individuals contemplating undergoing genetic testing are often concerned
that a positive test result could lead to social stigmatization or employment discrimination. While
there may be particular sensitivities in the case of genetic information, this is a part of the broader
issue of health information confidentiality.

The Health Insurance Portability and Accountability Act of 1996 (HIPAA) established a process for
setting national standards for confidentiality of personal health information. In the event Congress
did not enact national confidentiality standards by August of 1999, the Secretary of Health and
Human Services was instructed to issue regulations establishing standards no later than August of
200018. HIPPA also stipulates criminal penalties for wrongful disclosure of individually identifiable
health information in violation of those standards. In September 1998, the National Association of
Insurance Commissioners (NAIC) adopted a Health Information Privacy Model Act with a recom-
mendation that it be enacted by state legislatures. If states enact this model, then it has the potential
to strengthen and standardize the privacy protections already provided by state insurance law19. It is,

18As of early May 2000, no such legislation has yet been enacted, although several proposals are before Congress.
Preliminary regulations have been exposed for comment,and the comment period has expired, but final regulations have
not yet been issued.
19There are two relevant NAIC model acts. The first,the Insurance Information and Privacy Protection Model Act: 1)
establishes standards for the collection,use and disclosure of information gathered in connection with insurance transac-
tions by insurers and insurance related entities; 2) allows individuals the opportunity to access and verify the accuracy of
information maintained about them by these entities; and 3) enables applicants for insurance to obtain the reasons for
any adverse underwriting decision. This model act has been adopted by seventeen states (AZ,CA,CT, GA, HI, IL,KS,
ME,MA,MN, MT, NV, NJ, NC, OH,OR, & VA).
The second is the more recent Health Information Privacy Model Act, which imposes much more detailed and prescrip-
tive mandates on health plan operations and procedures. No states have adopted this model to date.
While not all states have adopted one of the NAIC models on this issue, almost every state has one or more laws that
directly or indirectly relate to how insurers must protect the confidentiality of personally identifiable health or insurance
information.

GE N E T I C IN F O R M AT I O N A N D ME D I C A L EX PE N S E IN S U RA N C E
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however, unclear whether the federal standards, when ultimately established, will preempt existing
state standards.

Some policy-makers and consumers are particularly concerned that health insurers will not main-
tain the confidentiality of genetic test results revealed on applications for insurance. However, disclo-
sure of personal health information is not required for enrollment in employer sponsored medical
expense programs20. Even in the case of voluntary, individually purchased medical expense insurance,
state law requires insurers to keep all underwriting information confidential. Currently, an applicant's
consent is required before an insurer is permitted access to personal medical records. The confiden-
tiality of this information is protected by law, and its use by insurers is tightly rest ricted. In the 1980s
and early ’90s, many states reviewed and strengthened their confidentiality laws in response to the
AIDS epidemic, and the continuing regulatory trend is to toughen such safeguards.

A M E R I C A N A C A D E M Y o f A C T UA R I E S

20HIPAA prohibits employer-sponsored group health plans from basing enrollment eligibility on health status, medical
condition, claims experience, receipt of health care, medical history, genetic information, evidence of insurability or dis-
ability. No plan participant may be required, on the basis of any health status related factor, to pay a higher premium or
contribution than that of a similarly situated participant. ERISA Title I, Subtitle B, Part 7, Section 706 as amended by
HIPAA Title I, Subtitle A, Part 1, Section 101. State insurance law governs the premiums that a health plan charges an
employer for insured coverage.
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Access and Renewability
Employer-sponsored medical expense plans are generally structured with a significant subsidy from
the employer, ensuring that participation is attractive to the healthy as well as to those who anticipate
significant medical expenses. Because of this, these group plans are less likely to experience a dispro-
portionate enrollment of relatively unhealthy individuals than are individually purchased medical
expense insurance policies. Historically, underwriting and pricing for group insurance has focused on
the overall makeup of the eligible group rather than the health of any particular individual21. HIPAA
now prohibits “group health plans”22 from basing eligibility on the health of an individual23. Genetic
information is explicitly included in this prohibition. Any insurer offering medical expense insurance
in a state is required to accept any small employer  from that state who applies for coverage25.
According to the U.S. General Accounting Office “[v]irtually all medium and large employers have
access to group health insurance, and about 90 percent actually offer health coverage to their employ-
ees.”26 HIPAA also requires guaranteed renewability of coverage for both small and large employers.27

Enrollee Self-Selection and Costs
In most cases, employer-sponsored plans should not be seriously affected by a disproportionate num-
ber of high-cost individuals enrolling as a result of genetic information. Among the very smallest
employer groups, those with an owner or key employee with poor health or high anticipated medical

Employer-sponsored
Medical Expense Programs

21Risk Classification in Individually Purchased Voluntary Medical Expense Insurance, American Academy of Actuaries,
January 1999.
22Defined as employee welfare benefit plans,as defined by the Employee Retirement Income Security Act of 1974
(ERISA),that directly, through insurance, or otherwise provide benefits or reimbursement for medical care. Accident and
disability insurance,liability insurance or coverage supplemental to liability insurance, worker’s compensation insurance,
automobile medical payment insurance,credit insurance, coverage for on-site medical clinics,and other similar secondary
or incidental benefits as specified by regulation are excluded. Limited scope dental or vision benefits, long-term care,
nursing home, or home-health care, and other similar, limited scope benefits are excluded if offered separately. Specified
disease and hospital or other fixed indemnity coverages are also excluded if offered as independent,noncoordinated bene-
fits. Medicare supplement benefits are also excluded if offered as a separate insurance policy. ERISA Title I, Subtitle B,
Part 7, Section 706 as amended by HIPAA Title I, Subtitle A, Part 1, Section 101.
23ERISA Title I, Subtitle B, Part 7, Section 702 as amended by HIPAA Title I, Subtitle A, Part 1, Section 101.
24Small employers are defined as those with at least two, but no more than 50, employees. Public Health Service Act, Title
XXVII, Part C, Section 2791(e)(4) as amended by HIPAA Title I, Subtitle A, Part 1, Section 102.
25Public Health Service Act, Title XXVII, Part A, Subpart 2, Section 2711 as amended by HIPAA Title I, Subtitle A, Part 1,
Section 102. Provision is made for limitations in managed care network service areas, the capacity of networks to provide
medical services, and the reserve capacity of insurers.
26Larger firms are more likely to offer coverage than are smaller ones, and full-time employees are more likely to be eligi-
ble to participate than are part-time or temporary employees. Employment Based Health Insurance: Medium and Large
Employers Can Purchase Coverage, but Some Workers Are Not Eligible, United States General Accounting Office,
GAO/HEHS-98-184, July 1998
27Exceptions are made for nonpayment of premiums, fraud, violation of participation or contribution rules, movement
outside of a plan’s service area, or in the case of coverage offered through a bona-fide association the termination of asso-
ciation membership. Provision is also made for insurers to update their products on a uniform basis,and to withdraw
from the market in a par ticular state. Public Health Service Act, Title XXVII, Part A, Subpart 2, Section 2712 as amended
by HIPAA Title I, Subtitle A, Part 1, Section 102.
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costs may be somewhat more likely to seek coverage. If covered genetic therapies have very high unit
costs, they may significantly impact the cost of smaller plans that happen to have an individual need-
ing treatment. This would be similar to the way in which a transplant case or premature infant can
significantly raise a small plan’s costs for a given year. It is also possible that the widespread availabil-
ity of genetic testing or treatment will raise the overall level of claim expenditures and, in turn, pre-
miums for employer-sponsored programs. Because employer-sponsored plans are tax-subsidized
fringe benefits as well as insurance programs, they are probably more likely to cover screening tests
and preventive care than are individually purchased policies.

A M E R I C A N A C A D E M Y o f A C T UA R I E S



Access
Many states give insurers flexibility in establishing initial premiums for individual medical expense
insurance, and most states give insurers a great deal of flexibility in accepting or rejecting each appli-
cation for coverage. Because most consumers only keep their policies in force for a few years, the
underwriting of medical expense policies focuses on medical care costs likely during the first few years
after a policy is sold28. Family history is rarely, if ever, used in evaluating applicants for individual med-
ical expense insurance because it has not proven to be a good predictor of short-term medical costs.
It seems likely that most genetic screening tests will identify the same types of hereditary susceptibili-
ties to disease that might otherwise be revealed by family history. Because of this, we do not anticipate
that most individual medical expense insurers will, in the foreseeable future, routinely require predic-
tive genetic screening tests of applicants, even if allowed to do so. On the other hand, individuals who
have undergone genetic testing for other reasons and thus have personal knowledge of a specific genet-
ic susceptibility or disorder may be more likely to purchase coverage. Because of the adverse impact
that this self-selection could have on their expected costs, individual market insurers do ask for the
results of any prior genetic testing29.

Where genetic information is available, it will not have a uniform effect on availability of voluntary,
individual medical expense insurance. Some people could benefit from greater access to coverage; oth-
ers with specific genetic conditions could see reduced access to coverage or higher premium costs. In
some cases genetic information will lead to early treatment or rule out a particular predisposition to
disease. In other cases it may confirm the likelihood of future illness. Depending on the predictive
power of the test, the seriousness of the disease, the likely timing of its manifestation, and the cost of
treatment, this information may or may not prevent the individual from being able to purchase indi-
vidual medical expense insurance at a standard premium.

If information about a disease were to prevent an individual from participating in the voluntary,
individual medical expense insurance market, other sources of coverage might currently be available.
Most recent efforts to restructure or reform the individual medical expense insurance market have
focused on guaranteeing access to coverage for those who would otherwise be considered medically
uninsurable30. COBRA continuation coverage provides significant short-term protection to individu-
als leaving employers with 20 or more employees. HIPAA guarantees access to coverage to certain indi-
viduals who lose group medical expense coverage31, but at a cost that varies significantly from state to
state32. Currently, 13 states have a guaranteed-issue requirement in the individual medical expense
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Individually Purchased
Medical Expense Insurance

28Disability income and long-term care policies, in contrast,are typically viewed by buyers as permanent insurance. As a result,
the underwriting of those products considers the long-term health of applicants.
29For a more complete discussion of the use of medical underwriting in the individual medical expense insurance market,
please see the Academy issue paper Risk Classification in Individually Purchased Voluntary Medical Expense Insurance,
American Academy of Actuaries, January 1999.
30For a more complete discussion of the actuarial issues surrounding guaranteed access,please see the Academy monograph
Providing Universal Access in a Voluntary Market, American Academy of Actuaries, February 1996.
31Public Health Service Act, Title XXVII, Part B, Section 2741 as amended by HIPAA Title I, Subtitle B, Section 111. Their most
recent prior coverage must have been with a group health plan, governmental plan or church plan; they must be ineligible for
group medical expense coverage, Medicare Parts A or B, Medicaid,and without any other medical expense coverage;they must
not have been terminated from their most recent prior coverage for nonpayment of premiums or fraud; they must have exhaust-
ed any COBRA coverage available to them; and they must have had at least 18 months of “prior creditable coverage.” Most forms
of medical expense coverage count as creditable coverage,as long it has not been interrupted by a break in coverage of more
than 63 days  (COBRA coverage also counts toward the 18-month requirement). The mechanism used to provide access varies
by state.
32Concerns have been expressed that some HIPAA-eligible individuals may encounter access barriers and high premiums in the
13 states that have implemented the default “federal fallback” rules. These default rules require the guaranteed issue of individual



insurance market, requiring insurers to issue some form of coverage to all applicants regardless of
health status (specifics, such as the type of policy that must be issued, vary by state),and 20 states limit
the extent to which insurers can vary premium rates between individuals or the risk characteristics
they may consider33. High-risk health insurance pools have been created in 27 states to ensure access
to individuals who would otherwise be medical ly uninsurable34. In other states, Blue Cross and Blue
Shield plans guarantee access during annual open enrollment periods35. Six states36 have no mecha-
nism in place to guarantee access to uninsurable individuals who are not eligible for HIPAA-mandat-
ed coverage37.

Renewability
Contract provisions and state insurance law restrict a health insurer’s ability to raise an individual’s
premium once the policy is in force, and have historically restricted an insurer’s ability to cancel a pol-
icy. Typically, the insurer can only raise premiums if the increase is applied uniformly to a “class” of
policyholders, usually defined as all policies of a particular type sold in a given state. Most states
reserve the right to review and disapprove rate increases. HIPAA prohibits the cancellation of a med-
ical expense policy based on the health of the policyholder.

Costs and Coverage
Depending on unit costs, and the offsetting savings from more traditional services that would other-
wise be required, the widespread availability of genetic diagnostic testing or treatment has the poten-
tial to raise the overall level of claim expenditures,and, in turn, premiums, for individually purchased
medical expense insurance policies. Even though these policies are more likely to be affected by bene-
ficiary self-selection than are employer-sponsored programs,individually purchased policies are prob-
ably less likely to face increased expenses due to the direct cost of screening tests. Because individuals
purchase these policies directly and face the full cost of the premiums with limited, if any, tax subsidy,
they typically select less expansive coverage than is provided by employer-sponsored plans. As a result,
individually purchased medical expense policies are probably less likely to cover screening tests and
preventive care than are employer-sponsored plans.
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health insurance policies to HIPAA-eligible individuals, but do not limit the premiums that may be charged. It appears that
most states implementing an alternative mechanism are including a requirement for risk spreading, some form of premium reg-
ulation, or an explicit subsidy. Letter from William J. Scanlon, Director, Health Financing and Systems Issues, U.S.General
Accounting Office, to the Honorable Nancy L. Johnson, Chairman, Subcommittee on Oversight, Committee on Ways and
Means, House of Representatives, “Alternative Mechanisms” Under HIPAA, GAO/HEHS-98-161R, May 20,1998.
33Private Health Insurance: Declining Employer Coverage May Affect Access for 55- to 64-Year-Olds, GAO/HEHS-98-133, U.S.
General Accounting Office, June 1998,page 80.
34Ibid.,page 81.
35Ibid.,page 81.
36Alabama, Arizona, Delaware,Georgia, Hawaii and Nevada. Hawaii mandates employer-sponsored health insurance. As a
result, relatively few Hawaiians must rely on the individual health insurance market for coverage.
37Private Health Insurance: Declining Employer Coverage May Affect Access for 55- to 64-Year-Olds, GAO/HEHS-98-133, U.S.
General Accounting Office, June 1998,page 82.
38Exceptions are made for nonpayment of premiums,fraud,movement outside a plan’s service area or, in the case of coverage
offered through a bona-fide association the termination of association membership. Provision is also made for insurers to
update their products on a uniform basis,and to withdraw from the market in a particular state. Public Health Service Act, Title
XXVII, Part B, Section 2742 as amended by HIPAA Title I, Subtitle B, Section 111.
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How accurately will genetic tests predict future health care needs?
Some believe that genetic technology will eventually be able to chart accurately an individual’s med-
ical future, and are concerned about the ways in which that ability might be used. While tests for some
single-gene disorders may prove almost certain predictors of disease, in most cases illness is likely to
arise from a complex interplay of many genetic, environmental, and lifestyle factors, and testing will
reveal predisposition rather than fate. For instance, an individual with a genetic predisposition for dia-
betes may, through a program of weight control, reduce the probability of developing the disease.
While the predictive value of genetic testing will likely improve over time, currently it is limited.

Will meaningful interventions be available for genetic disease?
Some are available now. For example, individuals who suffer from hemochromatosis, or iron-rich
blood, face serious medical consequences if their condition is left undetected and untreated. However,
if a test reveals genetic predisposition for the condition, early treatment, which usually is low in cost,
can prevent complications and avoid early death due to the condition. There is evidence that prophy-
lactic surgery may be an effective intervention for women with the BRCA1 and BRCA2 genes. If, as
genetic technology advances, we are able to identify predispositions for conditions such as obesity, dia-
betes, or coronary artery disease, lifestyle interventions may prove useful. For other conditions there
may be no useful intervention. The availability of effective treatment, along with the predictive power
of a test, will largely determine its practical value. If the results of a test do not lead to a change in clin-
ical treatment, the test will most likely not be considered medically necessary and as a result not be
covered by most medical expense programs.

Will genetically based treatments become available?
Genetic treatment appears to be developing more slowly than genetic testing. However, once a genet-
ic mutation has been identified, it seems natural to ask whether it can be repaired, or if the product of
the affected gene can be artificially replaced. Such treatment would hold the potential to significantly
improve the health of affected individuals. Depending on the unit cost o f treatment, whether it was a
one-time repair or an on-going maintenance program, and on the cost of other care that would be
avoided, it could either reduce lifetime health care costs or significantly raise them.

Genetic technology also may allow the growing of replacement tissues and organs tailored for spe-
cific individuals. The use of transplant technology is currently limited by the availability of donor
organs, and by the need to deal with donor/recipient compatibility and tissue rejection. If genetically
engineered replacement tissues and organs become available, the frequency o f transplantation may
increase dramatically. Two other factors affecting the impact of genetic technology on lifetime health
care costs will be the expense of genetically engineered tissues and organs relative to the expense of
donor tissues and organs, and the extent to which a reduced risk of tissue rejection reduces the need
for follow-up care and repeat transplants.
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What impact will genetic technology have on overall medical care expendi-
tures?
The impact of genetic technologies on overall medical care expenditures will depend on the unit costs
of the technologies, how often their use is required, and what offset savings are created by reductions
in the use of other more traditional services that may no longer be needed. It is impossible to predict
the impact that developing technologies will have. Historically, however, most advances in medical
technology have increased total expenditures, rather than reduced them. While genetic technology
holds the promise of improved health, that improvement may come at an economic price.

A M E R I C A N A C A D E M Y o f A C T UA R I E S



Access to Medical Expense Insurance
Genetic disease, like any other health factor, may not be used to restrict eligibility for participation in
employer-sponsored health plans.39 Insurers in the individual medical expense market do not require
genetic testing of applicants, but in most states are allowed to inquire about the results of any previ-
ous tests. Most individuals in most states have guaranteed access to medical expense insurance,though
the nature of the program and its costs may vary significantly.40 The exceptions are non-HIPAA eligi-
ble individuals in the six states that have not implemented any mechanism for guaranteed access to
medical expense insurance for those individuals. Once a person has purchased medical expense insur-
ance there are a limited number of reasons for which it may be canceled, none of which has anything
to do with the person’s health.

Po ten tial Difficulties in Rec ru i ting Pa rticipants for Gen etic Re s ea rch
Studies
Researchers are currently reporting some difficulty in recruiting research study participants. This is a
result of the informed-consent process and fears about the use of information and resulting discrim-
ination. A primary fear is that future access to medical expense coverage may be compromised.

As described above, access to employer-sponsored medical expense programs cannot be denied
based on genetic information, or indeed on any other health factor. Both group and individual med-
ical expense coverage already in force cannot be canceled due to genetic information or health status,
nor can an individual be singled out for a rate increase. Individuals may, of course, lose their eligibil-
ity for employer-sponsored coverage due to a change in employment, or for other reasons. Federal law,
under COBRA and HIPAA, guarantees continuing access to coverage for those losing employment-
based coverage.41 Particular concerns have been expressed about access and affordability in the 13
states that have not implemented an “alternative mechanism” for providing HIPAA-mandated access,
but have instead relied upon the default “federal fallback” rules.42 Implementation of a high-risk pool
or other mechanism to subsidize coverage for HIPAA-eligible individuals in those states could help
address those concerns.

Some people may not have access to an employer-sponsored program. In most states some form of
guaranteed access to coverage is provided, even for individuals who do not qualify for guaranteed
access under HIPAA. Of course, the details of the program and the costs involved vary significantly by
state, and there are currently six states that do not have any form of guaranteed access for individuals
who are not qualified under HIPAA. Providing guaranteed access to health insurance to all individu-
als in those states through high-risk pools or other mechanisms could help reduce the need for con-
cern. In any event, participation in a blind study that does not inform participants about their test
results would have no effect on insurability.
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Current Concerns 

39 As noted above,HIPAA prohibits employer-sponsored plans from using health status, including genetic information,as
a basis for eligibility.
40 As discussed earlier, thirteen states have enacted individual market guaranteed-issue requirements, twenty-seven states
have established high-risk health insurance pools, and in others guaranteed access is provided to Blue Cross and Blue
Shield plans during annual open enrollment periods.
41 Premiums for COBRA continuation coverage are limited to 102 percent of the average cost to the employer-sponsored
plan for active employees and their dependents. The mechanism through which HIPAA coverage is provided, and the
cost to purchasers, vary significantly by state.
42 Health Insurance Standards: New Federal Law Creates Challenges for Consumers, Insurers, Regulators, U.S. General
Accounting Office,GAO/HEHS-98-67, February 1998
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Potential research participants also fear social stigmatization and employment discrimination if a
positive test result becomes known. They often fear that, in order to avoid potentially high benefit
costs and the costs of recruiting and training replacement workers, employers may be less likely to hire
or retain individuals with a genetic predisposition to disease. The Americans with Disabilities Act
(ADA), state disability discrimination laws, existing state privacy laws and the model act on health
information privacy recently adopted by the NAIC and recommended to the states for enactment, are
intended to address these concerns for all types of health conditions, and not just genetically based
conditions.

A M E R I C A N A C A D E M Y o f A C T UA R I E S
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In response to growing public concern, legislators at both the state and federal levels have devel-
oped proposals to regulate the use of genetic information. Many of these initiat ives reinforce
well-established industry practices concerning confidentiality and disclosure of sensitive infor-
mation. Actuaries fully support many of these initiatives. However, some legislative initiatives

would go so far as to ban use of any genetic information. Such limitations conflict with the principles
that actuaries believe underlie the financial soundness of voluntary, individually purchased medical
expense insurance and consequently have raised concerns among many actuaries. Voluntary markets
operate most efficiently where there is a rough equality of information among buyers and sellers.
When balancing social and economic concerns,a clear understanding of the economic impact of alter-
native policies is vital.

It has been suggested that banning the use of information gained from genetic testing in risk clas-
sification would alleviate problems in recruiting research subjects, encourage individuals to seek out
test results, and reduce insurance fears. Unfortunately, such proposals often contain two elements that
are of serious concern to many actuaries: the definition of “genetic test” and limitations on insurer
knowledge of applicants’ health status that would result in “asymmetric information.” A related issue
is how the new genetic testing technologies affect the concept of “preexisting conditions.”

Definition of “genetic tests.”
Most people assume that the term “genetic testing” is reasonably well defined. Actually, the range of
procedures that are sometimes considered genetic tests is broader than is commonly assumed.

DNA-based tests that tie specific conditions to specific genes are becoming more common as
research advances through the work of the Human Genome Project. These tests are commonly cited
in the debate about genetic privacy in underwriting. However, genetic information also is revealed
through tests that insurers have used for many years. For example, blood and urine tests reveal evi-
dence of conditions that may have a genetic basis, and which insurers take into account in their risk
classification procedures as a matter of course. Should such analyses be considered tests for genetic
information similar to DNA-based tests?  Any attempt to regulate use of genetic tests and the infor-
mation derived from them should provide a clear definition of the tests being regulated.

In the event of regulatory restrictions, the scope of such a definition of genetic testing would have
a serious impact on insurers and consumers. A total ban or moratorium on information obtained
from genetic tests – if broadly defined to include medical history, routine physical examinations, or
routine laboratory testing of the structure and function of the body – would severely hamper indi-
vidual medical expense insurance underwriting.

An analogy might be to fire insurance. Imagine that there were good reasons to prohibit fire insur-
ers from going to the building department and pulling the blueprints on structures that they were
considering insuring. This might not be a serious impediment if they were still allowed to send in
building inspectors to examine the physical structures involved. However, fire insurance might well
become impractical if insurers were required to cover buildings sight unseen. In a sense, genetic tech-
nology is giving us, for the first time, access to human “blueprints.” Not being able to directly access
the blueprints (i.e., require applicants to undergo genetic testing) may not adversely affect the indi-
vidual medical expense market as long as insurers are still able to examine physical structure and func-
tioning (i.e., through medical history, routine examinations and laboratory tests). Of course, if the
applicant has voluntarily undergone genetic testing in the past,that information may be relevant also.

Under a broad ban that includes information from routine physical examinations, some individu-
als’ health risk would be unknown and hence the pool of insurance purchasers might soon include a
disproportionate number of individuals with higher-than-average anticipated medical expenses. This

Legislative and Regulatory Issues
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biased selection would cause premium rates to rise, making individual medical expense insurance
even less affordable than it is now.

Asymmetric information.
Would a ban on the use of genetic information in individual medical expense insurance underwriting
merely prohibit insurers from asking for tests to be performed or would they also be barred from
obtaining test results the applicant already knows?  Clearly, a more encompassing ban would more
completely remove applicant fears of genetic-based denial of coverage. However, from an insurer's
point of view, there is a world of difference between the two prohibitions.

When purchasing insurance, consumers weigh the price they must pay against the value they expect
to receive. Individuals generally will not pay significantly more in premiums than they expect to
receive back in benefits. Most healthy individuals are willing to pay a premium somewhat higher than
the benefits they would receive given their usual health care expenditures, in order to have the peace
of mind provided by protection against unanticipated injury or illness. However, there is a limit to the
additional premium any given consumer is willing to pay in order to obtain this peace of mind. If pre-
miums for a health insurance policy rise above this threshold, then healthy individuals will not pur-
chase the coverage. If no insurer offers coverage at a premium below this threshold, healthy individu-
als will drop out of the insurance marketplace.

Whenever an applicant knows critical information but the insurer does not, the asymmetry of
information may lead to biased selection, depending on the value of the information for predicting
future health care needs and thus the potential impact on premium costs. This could result in insur-
ance becoming less affordable. As prices rise, consumer buying patterns may change. With healthier
individuals becoming less likely to purchase coverage, average claims costs would increase, and prices
would rise yet again to keep the system in balance. These increasing prices would not only affect
affordability, but over the long term could also cause insurers to withdraw from the market or restrict
coverage.

Some have suggested that individuals would be more likely to use helpful genetic information if
individual medical expense insurers were prohibited from using genetic information already known
to applicants. Certainly, putting information about minor conditions that do not indicate a significant
increase in future health care needs “off limits” would not have a serious impact on the insurer.
However, in the case of a medical condition with more serious consequences, an information imbal-
ance might allow the applicant to financially benefit, relative to other purchasers, by choosing the tim-
ing of purchase,and the type and level of benefits purchased. This biased selection would have a direct
impact on premium rates, ultimately raising the cost of insurance to everyone.

The impact of a ban on insurance company use of genetic tests would depend on the ban's dura-
tion and the scope of the definition used.A moratorium on some types of tests would cause minimal
disruption at first, but could have more severe consequences over time. This is primarily because the
new genetic tests of DNA are currently very expensive and provide little additional information about
the probable health care needs of an individual. When tests become more accurate, less expensive,and
better able to detect a wide range of conditions, this is likely to change.

Preexisting Conditions.
Historically, medical expense policies have either excluded or limited coverage for expenses incurred
as a result of medical conditions that existed or became obvious to the covered individual before

A M E R I C A N A C A D E M Y o f A C T UA R I E S
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becoming insured. This is intended to prevent individuals from seeking coverage only when they need
medical care, and discontinuing coverage during periods of good health.

Employer-sponsored programs typically exclude or limit benefits for an injury or illness that
occurred during a specified period, such as three or six months, prior to the effective date of coverage.
Preexisting conditions are typically covered on the same basis as any other condition after an individ-
ual has been covered under the plan for a specified period of time (typically six to 12 months).
Individual medical expense policies generally exclude coverage for preexisting conditions for a speci-
fied period of time, typically either one or two years.43 However, state and federal laws are increasingly
limiting the extent to which group and individual health plans may exclude coverage for preexisting
conditions.44

As genetic tests become increasingly available, the question of whether or not a positive test result
constitutes a preexisting condition will arise. An important consideration may be whether a given test
is used to screen for a genetic predisposition to disease, or is used diagnostically to identify or confirm
the existence of a particular condition. For employer-sponsored health plans, HIPAA uses this dis-
tinction to specify how genetic information may be used for purposes of applying preexisting condi-
tion limitations, explicitly stating that if genetic information is not related to a diagnosis, it may not
be treated as a preexisting condition.45 A similar approach might be appropriate for individually pur-
chased medical expense insurance.

G en etic  Inform ati on a nd Medical Expense Insu ra n ce

43 Preexisting condition limitations apply to medical conditions that already exist at the time application is made for cov-
erage, even if the insurer is not aware of them. Contract riders may be used to limit or exclude coverage for conditions
that become evident through the application or underwriting process.
44 Many states restrict the applicability of preexisting conditions limitations for both small group and individual coverage,
by limiting the period of time during which coverage for preexisting conditions may be excluded or by requiring carriers
to credit prior health coverage against the preexisting conditions exclusion period. The Health Insurance Portability and
Accountability Act of 1996 (HIPAA) has a number of provisions to minimize the impact of preexisting conditions limita-
tions on insured individuals. With group health plan coverage an exclusion of up to 12 months can be imposed only
once, the "look-back" period cannot exceed six months,and when insured individuals change plans the new plan must
give credit for previous coverage toward any new preexisting condition limitation. Qualified individuals losing group
health plan coverage must be provided access to individually purchased coverage,although the mechanism used varies
from state to state, and must be given credit for prior coverage against any new preexisting condition limitation. ERISA
Title I, Subtitle B, Part 7, Section 701 as amended by HIPAA Title I, Subtitle A, Part 1, Section 101; Public Health Service
Act, Title XXVII, Part A, Subpart 1, Section 2701 as amended by HIPAA Title I, Subtitle A, Part 1, Section 102; Public
Health Service Act, Title XXVII, Part B, Section 2741 as amended by HIPAA Title I, Subtitle B, Section 111.
45 ERISA Title I, Subtitle B, Part 7, Section 701 as amended by HIPAA Title I, Subtitle A, Part 1, Section 101.
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In evaluating the concerns raised by genetic information, it is important to understand the
sources of coverage already in place. There are a number of alternative sources of health insur-
ance coverage currently available. Six out of 10 Americans are covered through employment-
based plans,and one out of four are covered through government-sponsored plans.46 Most indi-

viduals already have guaranteed access to health insurance,although for some individuals who are not
eligible for employment-based coverage the cost may be high. The coverage needs of participants in
genetic research projects may require special consideration.

Options Currently Available 
■ Coverage through employer-sponsored programs.
■ Individually purchased voluntary medical expense insurance for those who qualify.
■ Guaranteed-issue COBRA or HIPAA coverage for those who qualify.
■ Guaranteed-issue coverage through high-risk pools or other state programs for the medically

uninsurable.
■ For some, individually purchased coverage with an extra premium reflecting the added risk.
■ For specific population segments, government programs such as Medicare and Medicaid.

Potential Options for Research Participants
■ Increased use of blind studies to avoid any impact on future insurability.
■ Requirement of existing coverage for study participation.
■ Purchase of catastrophic coverage on a group basis for all study participants.
■ Purchase of specified disease coverage, where applicable, prior to study participation.
■ Creation of a trust fund to subsidize participants’ future excess costs of purchasing coverage

through risk pools or other guaranteed-issue programs.

Coverage Options

46 Jennifer A. Campbell, Health Insurance Coverage: 1998, Current Population Reports, U.S. Census Bureau, Economics
and Statistics Administration, U.S. Department of Commerce,October 1999. Some individuals have coverage from more
than one source.



24

These are intended to illustrate the range of possible policy options available to address the
potential impact of genetic information on the availability of medical expense coverage.
Inclusion in this list should not be interpreted as an endorsement by the American Academy

of Actuaries.

■ Establish high-risk pools, or other similar safety net programs in all states, open to all who are
medically uninsurable, including those with significant genetic risks.

■ Establish high-risk pools, or other similar safety net programs in all states, open to all those with
significant genetic risks.

■ Mandate purchase of coverage (to avoid self-selection), then require guaranteed issue and mod-
ified community rating in the individual market.47

■ Encourage the development of insurance for “genetic risks” (to be purchased before testing).

▲ Guaranteed insurability coverage for individuals.
▲ “Excess premium” insurance to cover the additional cost of guaranteed-issue coverage for

those developing genetic illnesses.
▲ Specified disease coverage for genetic diseases.

Potential Public Policy Options



Potential test recipients, physicians, plan sponsors, and insurers are all concerned with, and
need information about, the implications of genetic test results for future health and health
care expenses. Research focusing not only on survival rates and the probability of future dis-
ease, but future health care needs and the availability, effectiveness, and potential cost sav-

ings of early intervention,is of great potential benefit. Not only would patients better understand their
prognosis, but physicians could improve treatment modalities, and plan sponsors and insurers could
better evaluate the appropriateness of covering specific tests, their likely impact on insurance costs,
and their potential implications for risk classification in the individual market.

Need for Research
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Information on the health status of individual program participants is not used to determine eli-
gibility for participation in employer-sponsored medical expense plans. However, the process of
risk classification is fundamental to a voluntary, individually purchased medical expense insur-
ance market. Risk classification places applicants into groups with roughly equivalent levels of

risk, thereby ensuring their premium cost is commensurate with their risk level. Individuals who
know, or suspect, they have genetic disorders fear this information could be used to deny or terminate
insurance coverage. As a result, some individuals may avoid taking genetic tests that provide poten-
tially beneficial information about their condition, even if that information might help prevention or
treatment.

Various programs have been developed to guarantee access to medical expense insurance to those
who would otherwise be uninsurable. While most Americans are guaranteed access to some form of
medical expense insurance, the cost of coverage varies significantly, and there are still some gaps.
Filling those gaps could help reduce the potentially adverse impact of genetic testing on an individ-
ual’s future ability to purchase medical expense insurance.

While only a minority of Americans receive coverage through the voluntary, individual medical
expense market, it plays an important role as a residual market for those who do not have access to
coverage through an employer-sponsored or government-sponsored program. In addition, many pol-
icymakers have suggested that there might be significant advantages to moving away from an employ-
ment-based system of health insurance. As a result, the individual market may have a greater signifi-
cance than its size might otherwise indicate.

Guaranteeing all Americans access to medical expense insurance, while preserving the viability of a
voluntary system of individually purchased insurance, is a difficult but important challenge that pol-
icymakers have struggled with for a number of years. Banning the use of genetic tests by health insur-
ers is one policy option often suggested. The impact of a ban on the use of genetic tests would depend
on the ban's duration, the scope of the definition of “genetic testing” used,and the cost and predictive
power of the tests covered by the ban.A moratorium on some types of tests would cause minimal dis-
ruption at first, because relatively few genetic tests are currently available and their predictive power is
generally limited. However, a ban on the use of genetic testing could have more severe consequences
over time, as genetic technology advances. As tests become more accurate, less expensive, and better
able to detect a wide range of conditions, the potential impact of a ban would increase.

A long-term ban on genetic testing has the potential to disrupt the voluntary individual medical
expense insurance system, ultimately hurting the American people by making individual insurance
more expensive and more difficult to obtain. On the other hand, mechanisms are needed to ensure
that everyone has access to needed medical care. For these reasons, the Academy believes that further
research should be undertaken on the issues raised by genetic testing. As the public debate continues
on how best to face the multiple challenges posed by developing genetic technologies, the actuarial
profession, through the American Academy of Actuaries, will continue to assist public understanding
of actuarial aspects of this complex issue.
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Hypothetical Future Scenarios
These scenarios are entirely speculative, and are not intended as projections or predictions of future
developments. Rather, they illustrate the significance of several key factors and the wide range of pos-
sibilities the future holds. Among the key factors considered are the number of genetic tests available,
their unit costs and predictive power, and the availability and cost of treatments for the conditions
identified. Also considered are the availability of genetic treatments and the unit cost of those treat-
ments. Roughly speaking, the scenarios progress from one that assumes genetic technology will have
only a modest impact on the health care system to one that assumes much more significant changes
in our ability to identify and treat disease. We attempt to qualitatively describe the likely impact of
each scenario on health plan costs and premiums.

Scenario One
Several dozen tests are developed that identify single-gene abnormalities that lead almost inexorably
to serious illness. Taken together, these single-gene abnormalities affect only 1 percent or 2 percent of
the general population. Roughly half are treatable; for the rest, only palliative care is available. Unit
costs of testing are initially quite high, but drop steadily over time.

Roughly 100 tests are developed that show, to varying degrees, predisposition to diabetes, heart dis-
ease, and several of the more common forms of cancer. In general, they have roughly the same pre-
dictive power as moderately elevated cholesterol levels for heart disease, or mild obesity for diabetes.

Medical expense programs begin covering tests for those single-gene disorders that are treatable as
effective interventions are identified. Testing is covered on a medical necessity basis as determined by
family history and other risk factors, or early warning signs of disease. Tests for diseases that cannot
be treated are typically not covered except on a diagnostic basis, to confirm the existence of disease
once it has been manifested. The medical community generally avoids use of those tests. The cost to
health plans (and the consequent impact on premiums) of covering testing for single-gene disorders
is mild, due to the relative infrequency of use. Most individuals are covered through employer-spon-
sored programs. Individual market insurers do not require applicants to undergo genetic testing.
However, those who have an identified single-gene disorder generally do not qualify for newly pur-
chased private-market individual medical expense insurance, and must rely on subsidized high-risk
coverage. Specialty insurers develop specified disease coverage that pays a lump sum, or monthly
indemnity, on first manifestation of one of the “untreatable” single-gene disorders. This coverage must
be purchased before any testing.

Screening tests that show a predisposition to disease are gradually accepted as covered expenses
when used to further evaluate individuals with other risk factors, such as family history or excess
weight. The impact of covering these tests on health plan costs and premiums is somewhat higher, due
to broader use of the tests. Private individual market insurers do not require applicants to take these
screening tests either. The impact of an identified predisposition depends on the presence of other risk
factors,and may result in an increased premium or an inability to qualify for coverage. Those who do
not qualify for private coverage, or employer-sponsored coverage, rely on subsidized,guaranteed-issue
coverage.

Scenario Two
Several dozen tests are developed that identify single-gene abnormalities that lead almost inexorably
to serious illness. Taken together, these single-gene abnormalities affect only 1 percent or 2 percent of
the general population. Direct genetic therapy is developed for all of them, generally within a few years
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of their identification. Unit costs of testing are initially quite high, but drop precipitously over time.
While genetic therapy resulting in a complete cure is available, unit costs for treatment are extremely
high.

Roughly 100 tests are developed that show, to varying degrees, predisposition to diabetes, heart dis-
ease, and several of the more common forms of cancer. In general, they have roughly the same pre-
dictive power as moderately elevated cholesterol levels for heart disease, or mild obesity for diabetes.

Medical expense programs begin covering tests for those single-gene disorders that are treatable as
effective interventions are identified. Testing is initially covered on a medical necessity basis as deter-
mined by family history and other risk factors, or early warning signs of disease. Pressure from the
medical community and the general public leads to mandated coverage of the tests on a broad pop-
ulation screening basis. Treatment is covered. The impact of testing for single-gene disorders on
health plan costs and premiums is mild, due to the low unit costs. Covering treatment has a signifi-
cant impact on health plan costs and premiums, however, due to very high unit costs. Most individ-
uals are covered through employer sponsored programs. Due to the combination of low unit costs for
testing, broad medical acceptance, and high predictive power, individual market insurers g radually
begin requiring applicants to undergo testing for the most prevalent single-gene disorders. Those who
have an identified single-gene disorder generally do not qualify for newly purchased private market
individual medical expense insurance until they have been successfully treated, and must rely on sub-
sidized high-risk coverage. Once treatment is complete, affected individuals are considered cured and
the condition has no further effect on insurability.

Screening tests that show a predisposition to disease are gradually accepted as covered expenses
when used to further evaluate individuals with other risk factors, such as family history or excess
weight. The cost impact is somewhat higher, due to broader use of the tests. Private individual mar-
ket insurers do not require applicants to take these screening tests. The impact of an identified pre-
disposition depends on the presence of other risk factors, and may result in an increased premium or
an inability to qualify for coverage. Those who do not qualify for private coverage, or employer-spon-
sored coverage, rely on subsidized, guaranteed-issue coverage.

Scenario Three
Several dozen tests are developed that identify single-gene abnormalities that lead almost inexorably
to serious illness. Taken together, these single-gene abnormalities affect only one or two percent of the
general population. Direct genetic therapy is developed for all o f them, generally within a few years
of their identification. Unit costs of testing are initially quite high, but drop precipitously over time.
While genetic therapy resulting in a complete cure is available, unit costs for treatment are extremely
high.

The combination of genetic microchips and sophisticated computer models allows the automatic,
low-cost screening of tens of thousands of genetic variations and their interactions. They are able to
identify predisposition to a wide array of illnesses. In general, they have roughly the same predictive
power as do moderately elevated cholesterol levels for heart disease, or does mild obesity for diabetes.
Unit costs are relatively low. The tests identify one or more predispositions in most people tested.

Medical expense programs begin covering tests for those single-gene disorders that are treatable as
effective interventions are identified. Testing is initially covered on a medical necessity basis as deter-
mined by family history and other risk factors, or early warning signs of disease. Pressure from the
medical community and the general public leads to mandated coverage of the tests on a broad pop-
ulation screening basis. Treatment is covered. The cost to health plans of testing for single-gene dis-
orders is mild, due to the low unit costs. The cost impact of treatment is significant, however, due to
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very high unit costs. Most individuals are covered through employer-sponsored programs. Due to the
combination of low unit testing costs, broad medical acceptance, and high predictive power, individ-
ual market insurers g radually begin requiring applicants to undergo testing for the most prevalent
single-gene disorders. Those who have an identified single-gene disorder generally do not qualify for
newly purchased private market individual medical expense insurance until they have been success-
fully treated, and must rely on subsidized high-risk coverage. Once treatment is complete, affected
individuals are considered cured and the condition has no further effect on insurability.

Individualized screening tests to identify a predisposition to disease are gradually accepted as cov-
ered expenses,driven largely by consumer demand. The cost of covering these tests is somewhat high-
er than that of covering screening for single-gene disorders, due to broader use of the tests and some-
what higher unit costs. Unlike tests for single-gene disorders, private individual market insurers do
not require applicants to take these screening tests. The impact of an identified predisposition
depends on the presence of other risk factors, and may result in an increased premium or an inabili-
ty to qualify for coverage. Most individuals show a susceptibility to one or more diseases, and it is
common for many with identified potentials for future disease to be accepted as standard risks. Those
who do not qualify for private coverage, and do not have employer sponsored coverage, rely on sub-
sidized, guaranteed issue coverage.

Scenario Four
The combination of genetic microchips and sophisticated computer models allows the automatic,
low-cost screening of hundreds of thousands of genetic variations and their interactions. They are
able to predict with a high degree of accuracy the future likelihood of most non-infectious disease
other than poisoning. In general, they have very high predictive accuracy. Unit costs are moderate.

Roughly 2 percent to 3 percent of the general population are identified as having single gene abnor-
malities, for which direct genetic therapy is developed. Genetic treatment of single gene abnormali-
ties is moderately expensive. Direct genetic therapy for conditions arising from the interaction of
more than a handful of gene abnormalities is impractical. Where genetic therapy is available, the
result is a complete cure.

As consumers realize the predictive power of individualized assessments, they begin demanding
access to them. When not covered by medical expense programs,individuals seek them on their own.
Pressure from the medical community and the general public leads to mandated coverage of the tests
on a broad population screening basis. Treatment is covered. Covering testing has a significant impact
on health plan costs and premiums, due to the combination of moderate unit costs and almost uni-
versal usage. The cost impact of genetic treatment is moderate, due to high unit costs. Most individ-
uals are covered through employer sponsored programs. Due to the predictive power of these indi-
vidualized assessments, individual market insurers gradually begin requiring applicants to undergo
testing. However, this becomes a largely moot issue, as most individuals have already sought testing
for other reasons. Those who have an identified single-gene disorder generally do not qualify for
newly purchased private market individual medical expense insurance until they have been success-
fully treated, and must rely on subsidized high-risk coverage. Once treatment is complete, affected
individuals are considered cured and the condition has no further effect on insurability.

The impact of an identified multi-gene disease on the expected cost of traditional treatment varies,
and may result in an increased premium or an inability to qualify for coverage. Those who do not
qualify for private coverage, and do not have employer-sponsored coverage, rely on subsidized, guar-
anteed-issue coverage. Those individuals who have no identifiable genetic disease begin seeking very
low cost coverage, and are often unwilling to pay for anything other than catastrophic coverage for
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injury or infectious illness. In this case the ultimate character of the market depends on the relative
number of these “genetically blessed” individuals. If there are relatively few, then the impact may be
relatively small. If they are relatively many, their unwillingness to pay for anything other than minimal
coverage may undermine the stability of the market for broad coverage,leading to a voluntary market
that only provides catastrophic coverage and the need for a mandatory mechanism to provide for
genetically based illnesses.
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