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Virginia (1996) S.JR 50 - Continues the subcommittee established in 1995 to study
the legal and policy ramifications of breast cancer
susceptibility gene research, including the ‘ethical and
legal issues of health insurance coverage and

reimbursement, |
Virginia (1996) S 335 | Prohibits health insurers from terminating, restricting or
: (Ch. 704) limiting coverage or sale, canceling or refusing to renew

coverage, excluding from coverage, imposing a waiting H
period, requiring a rider or establishing differentials in
premium rates based on any genetic information.

Establishes that information obtained from genetic
screening or testing shall be confidential and shall not be
made public or used in any way, in whole or in part, to
cancel, refuse to issue or renew, or limit benefits under
any policy, contract or plan.

1]

Wisconsin (1991) | WIST: §631.89 Prohibits health insurers from conditioning the provxsxon
of insurance coverage or benefits on genetic testing.

Prohibits use of genetic testing information in determining
rates.

Prohxbxts health insurers from requiring a genetic test or
inquiring as tc whether or not a genetic test has been |
performed.

-
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New Jersey $ 695 Prohibits health insurers from discriminating in the

{(1996) A 1411 ‘ issuance, withholding, extension, ' renewal, or
establishment of rates, terms or conditions on the basis of
genetic information,

Prohibits any person from obtaining or retaining an
“individual's genetic information without first obtaining
authorization from the individual.

- Prohibits the disclosure of genetic information in a
manner that permits identification of the individual
without the authonzatnon of the individual.

New York (1996) | § 4293-D Prohibits authorized insurers from requesnng or requiring

1 A5796-C. an individual proposed for insurance coverage to be the
subject of a genetic test without recewmg the written
informed consent of such individual prior to such testing.

North Carolina NC ST: §58-65-70 Prohibits health insurers from refusing to issue health
(1975) . insurance because an individual has sickle cell trait or
hemoglobin C trait.

Prohibits health insurers from charging higher premiums
based on sickle cell trait or hemoglobin C trait.

a Ohio (1993) OH ST: §1742.42; Prohibits health insurers from canceling, refusing to issue,

§1742.43; §3901.49; or renewing coverage or limiting benefits based on

§3901.491; §3901.50; | genetic screening or testing.

§3901.501 g .
Prohibits health insurers from requiring a genetic test or

- making an inquiry as to the results of genetic screening or

testing. d

Provides for consideration of genetic testing if the results
are favorable to the applicant and voluntarily submitted.

| Establishes the Task Force on Genetic Testing in Health Q
' ce. -
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Oklahoma (1996) | HCR 1113 Creates the Task Force on Prevention of Genetic
' Discrimination. The duties of the Task Force include: |
reviewing House Bill 2478, reviewing legislation from
other states and any model legislanon related to genetic
discrimination; and, making recommendations to the
legislature by January 1, 1997 concerning proposed
legislation which the Task Force deems necessary to
prevent genetic discrimination particularly with regard to
insurance and employment.

Oklahoma (1997) | HCR 1012 " Creates the Task Force on Prevention of Genetic
Discrimination. The duties of the Task Force include: -
reviewing HB. 2478 of the 2nd Session of the 45th
Oklahoma Legislature which proposes the creation of 2
Genetic Nondiscrimination Act for the State of Oklahoma

- - reviewing legislation from other states and any model

 legislation related to genetic discrimination; and - making
recommendations to the Legislature by January 1, 1998,
concerning proposed legislation which the Task Force
deems necessary to prevent genetic discrimination,
particularly with regard to insurance and employment.

Oregon (1995) OR ST: 659.036; Prohibits health insurers from utilizing genetic
659.227 information to reject, deny, limit, cancel, refuse to renew,
increase the rates of or affect the terms and conditions of
health insurance policies.

Provides for informed consent and privacy protection of
genetic information.

——

Tennessee (1997) | H413 Prohibits insurers from denying or canceling health
’ insurance coverage on the basis of genetic information or

on the basis that the individual or a family member of an

individual has requested or received genetic services.

Prohibits insurers from varying the premiums, terms or
conditions for health insurance on the basis of genetic
information or on the basis that the individual or a family
member of an individual has requested or received genetic
services.

Prohibits insurers from requesting or requmng the
disclosure of genetic information.

Prohibits insurers from disclosing genetic information
“without prior written authorization.

' Virginia (1995) SJR 372 Establishes a subcommittee to study the legal and policy

ramifications of breast cancer susceptibility gene research,
including the ethical and legsl issues of health insurance
coverage and reimbursement.
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‘Genetic Discrimination:
Perspectives of Consumers

E. Virginia Lapham,” Chahira Kozma, Joan O. Weiss

In a study of the perceptions of 332 members of genetic support groups with one or more
of 101 different genetic disorders in the family, it was found that as a result of a genetic
disorder 25 per»::etr\t| of the respondents or affected family members believed they were
refused life insurance, 22 percent believed they were refused health insurance, and 13
percent believed they were denied or let go from a job. Fear of genetic discrimination
resulted in 9 percent of respondents or family members refusing to be tested for genetic

conditions, 18 percent not revealing genetic

information to insurers, and 17 percent not

revealing mformatlon to employers. The level of perceived discrimination points to the
need for more information to determine the extent and scope of the problem.

The rapid advances in human genetics,
largely fueled by tthe Human Genome
Project {(HGP), have resulted in the expan-
sion of the numbes and range of genetic
tests (1). These rests are capable of provid-
ing carrier and presymptomatic information
including risk -of future disease, disability,
and early death, In addition, these tests may
reveal genetic information not only about
the health of the individual, but also about
his or her family members (2). .

Concern about access to genetic infor-
mation by health insurers has historical sup-
port (3, 4). In the éarly 1970s, several in-
surance companies| discriminated against
individuals who were carriers of sickle cell
anemia, even tholgh they were quite
‘healthy (5). The use of genetic information
to deny life insurance to individuals leaves
their dependents more vulnerable to eco-
nomic consequences than is the case with
the 70% of adults who are covered (6). The
use of genetic screening to identify workers
who may be particularly sensitive to nox-
ious environments has been the principal
focus of concern about workplace genetic
testing even when done for benevolent rea-
sons (7). Issues of genetic discrimination in
employment and . insurance have become
more urgent as a |result of the genome
project (8).

. Overall concerns about privacy and con-
fidentiality have led the Ethical, Legal, and
Social Issues (ELSI) Branch of the National
Center for Human| Genome Research to
identify this issue as a top priority with the
goal of proposing legislation specifically de-
signed to protect people against genetic dis-
crimination (9). |Additionally, . several
working groups and scholars are focusing on
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this issue and have developed background
papers and policy recommendations about
the use of genetic information in health
insurance as well as other areas such as life
insurance and employment (10, 11). De-
spite these concerns about potential genetic
‘discrimination and documentation of indi-
vidual cases, there is little information
about the incidence and range of the prob-
lem {12).

This report provides information on the
experiences of 332 individuals with one or
more family members with a genetic disor-
der who are affiliated with genetic support
groups. The study was part of the Human
Genome Education Model (HuGEM)
Project of the Georgetown University
Child Development Center and the Alli-
ance of Genetic Support Groups. It was the
first phase of the HuGEM Project with the
aim of getting input from 300 consumers in
order to develop, implement, and evaluate a.
collaborative education model for consum-
ers and health care providers.

Participants were recruited prlmanly
through the national, regional, and local
genetic support groups affiliated with the
Alliance of Genetic Support Groups. No-
tices were put in two issues of the monthly
Alliance Alert and letters were sent to the
directors of 101 genetic support groups {rep-
resenting an estimated' 585,800 members).
The notices contained information ‘about
the study and requested volunteers that
were at least 18 years old and with one or
more persons in the family with a genetic
disorder who would be willing to participate
in a 30-min telephone interview to provide
opinions on the ethical, legal, and social
issues of the HGP as well as priority topics
for education. Volunteers were assured con-
fidentiality of their responses. Random sam-
pling was considered and ruled out because
of time, cost, and the primarily educational
focus of the pro]ect. Thus, the findings are
applicable only to this group. Support group
leaders were requested to distribute the let-
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ter requesting volunteers at meetings and in
newsletters. Persons interested in partici-
pating were to complete a form at the bot-
tom of the letter or call a 1-800 number for
more information.

As a result of information provided by
the support groups to the members or
through the Alliance Alert, a group of 483
persons (from 73 different groups) contact-
ed the Alliance of Genetic Support Groups
about the study. They were sent informa-
tion about the study and about the Human
Genome Project. Of these, 336 (70%) re-
turned consent forms (13). From this group,
four persons decided not to participate after
the interviews started, 306 persons complet-
ed telephone interviews, and 26 requested
and completed the questionnaire by mail,
for a total return of 332 respondents from

‘44 states and the District of Columbia (14).

Respondents were primarily female,
highly educated, married, and Caucasian
{15)—characteristics believed to be typical
of genetic support groups (16). Age catego-
ries ranged from the twenties through sev-
enties with a median age in the forties. A
range of religious preferences was reported
(17). There was an average of 2.1 affected
family members per respondent “with a
range of 1 to 12 affected members reported.

The study questionnaire was composed
primarily of questions with multiple choice

" responses. Telephone interviews were con-
“ducted by four social workers, a genetic

counselor, and a consumer administrator
(18) and lasted an average of 40 min with a
range of 29 to 90 min. The content covered
five areas: demographic information;
knowledge of the Human Genome Project -
(61% had heard about the HGP before
volunteering to participate in the study,
74% considered the HGP very important to
their families, and 81% considered it very
important to society); personal and family
experience in areas related to genetic test-
ing and research; opinions on a range of
ethical, legal, and social issues; and priority
topics for education. The education priori-
ties were used to develop and implement
educational forums in the mid-Atlantic and
Pacific Northwest regions and will be de-
scribed elsewhere.

Respondents were asked whether they or
other family members had encountered
problems with health insurance, life insur-
ance, and employment (19). The term “ge-
netic discrimination” was not used in the
survey. It is used in this report to describe
prejudicial actions as perceived by the re-
spondents that resulted from insurers’ or
employers’ knowledge of an individual’s ge-
netic condition, carrier status, or presumed
carrier status, based on observation, family -
history, genetic testing, or other means of
gathering genetic information (20).

621



Respondents reported 101 different pri-
mary genetic disorders. The 18% of families
with two or mare disorders were asked to
select one for purposes of the study. Of the
primary disorders 68% were single-gene dis-
orders, 10% were chromosome disorders,
11% were multifactorial disorders, 11%
were major malformation syndromes, and
less than 1% were mitochondrial and endo-
crine diseases.

Data. analysis included frequency re-
sponses and comparison of responses to the
questions on gehetic discrimination by ed-
ucation, telxglous preference, and health of
respondent and they showed no statistically
significant differences (Pearson value of
P < 0.05 was cdmxdered significant). Gen-
der and ethmclcy showed no significant
differences when controlled for sample size.

-Consumer experiences with health in-
surers were deemed important because the

availability of affordable health insurance
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often determines who does and who does
not have access to health care {4}). For
many people with genetic disorders, health
insurance may mean the difference between
life and death (21).

Although considerable genetic informa-
tion may already be available to insurers in
medical records, 40% of the respondents
recalled being specifically asked about ge-
netic diseases or disabilities on their appli-
cations for health insurance (Table 1). It
cannot be assumed that the remaining 60%
had not been asked questions about genetic
diseases and disabiliries. Many of them vol-
unteered the information that they had
never applied for health insurance. Some
were able to maintain the coverage they
had prior to diagnosis of a genetic disorder.
Others had not applied because they as-
sumed the genetic condition in the family
would result in being turned down, Wheth-
er or not this information was then used to

Table 1. Questions and responses about experiences of consumers in areas of health insurance, life
insurance, and emptayment The total nurmber of respondents is 332.

Responses (%)

Question - . )
. Dot
Yes No |
As a result of the genetic condition in your family, have you or
a member of your family been—

Asked questlons about genetic diseases or 40 55 5

disabilities en an application for heafth insurance?
Refused heatth insurance? 22 76 2
Refused insurance coverage of some servnce or 31 687 2

treatment?

Refused life insurance? 25 70 8
Asked questtons about genetic diseases or dnsabmtnes 15 83 2
onajob apphca‘aon? .
13 85 2

Denied a job ?r let go from a job?

|
|
|

Table z'Ouestionl and responses to opinions about genetic information in insurance and employment.

Responses (%)
Question Strongly Disagree or
agree or strongly ggg .?lﬁo?:
agree disagree
Genetic testing should be part of 4 o4 2
pre-employment physical exams. .
Health insurers should be able to get 16 78 6
genetic information if they pay for the :
tests, ) .
Yes No Not sure .
if you were tested and found to be at
high risk for a genetic disorder with
serious complications, which of the
following would you want to know
the results of the; test?
a. Your employers? 6 87 7
~ b. Your insurance company? 11 83
622 SCIENCE ». '25 OCTOBER 1996
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deny insurance to these people based on
their genetic condition is not known.
Twenty-two percent of the respondents
{Table 1) said that they or a family member
were refused health insurance as a result of
the genetic condition in the family. Since
insurers do not need to provide reasons for

“turning .down applications, it might be ar.

gued that respondents may have subjective-

" ly assumed that the denials were made be-
- cause of the genetic condition.

In this
study, however, 83% of those who were
refused health insurance had also~ been
asked about genetic diseases or disabilities
on their applications. Looked at in another .
way, nearly half (47%) of those who were
asked about genetic diseases or disabilities
on an application for health insurance were
subsequently turned down. As health and
life insurers are primarily regulated by states
and most states are just beginning to address
genetic issues in legislation (22), it is not
known how many insurers actually ask ge-
netic questions on applications.

The 31% of respondents with health
insurance coverage who were denied reim-
bursement for some service or treatment

_indicated reasons such as the treatments

were considered experimental, and services
such as physical or occupational therapy
were not considered a medical necessity.
Time limits for submitting claims were also
an issue, with insurers not paying claims
that were more than a year old even when
they had been submitted within the year

‘and returned for more information. In sev-
~ eral instances, payment was denied even

though preapproval for a treatment or ser-
vice had been given.

The large majority (83%) of respondents
(Table 1) said they would not want their
insurers to know if they were tested and
found to be at high risk fora genetic disor-
der. The rate decreased to 78% when a
similar question was asked that added the.
condition, “if the insurer pays for the tests.”
Some of the respondents noted that they
would pay for genetic tests themselves or not
be tested if they wanted to keep their genetic
information confidential. The fear of genetic
discrimination, as shown in Table 3, resulted
in 9% of the respondents or a family member
refusing to be tested for a genetic condition.
This fear eliminates the opportunities of in-
dividuals to leamn that they are not at in-
creased risk for the genetic disorder in the
family or to make life-style changes to reduce
the risks or seriousness of the condition. It
may also affect the number of people willing
to patticipate in scientific research (10). Fear
also prevented 18% of the respondents from
revealing genetic information to an insur-
ance coémpany.

Approximately 70% of adults in the
United States have some form of life insur-
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Jance (23). It is widely available, and only
3% of those who apply for coverage are
declined. Of the 97% accepted, 5% are
. required to pay higher than standard premi-
ms (24). This may be compared to the
respondents in this study in which 25%
(Table 1} of the respondents or affected
family member have beén refused life insur-
ance (25). '
Two questions wete asked about the em-
ployment experiences of the study popula-
tion. As noted in Table j, 15% of the
respondents said that they o Liaffected family

members had been asked questions about
genetic diseases or disabilities on job appli-
cations. This increased to 20% of affected
respondents (P = 0.006). It is not clear how
often this information was|used to subse-
quently deny the job to the applicants but
the possibility exists and was of concern to
respondents In this study, %;7% of respon-

dents {Table 2) would not want their em-
ployers to know if they were tested and
found to be at high risk for a genetic disor-
der with serious complicatians.

Thirteen percent of all respondents (Ta-
ble 1) reported that they or another family
member had been denied
from a job because of the genetic condition
in the family. This was true for 21% of

affected respondents and 4% of unaffected:

respondents (P = 0.00001). The percent
was reduced to 9% (P = 0.006) for those
with an affected child, even though a high-
er proportion of these respc%ndents were in
the workforce than the total population.
During the course of the analysis, a ques-
tion was raised as to whether the perceived
problems encountered in job application or
denial or dismissal emanated from an em-
ployer's perception of a visible disability. To
- approach this question, analysis was done
for the 77 unaffected respondents whose
only affected family member was a child of
less than 16 years of age. It was found that
7% of this population was asked about ge-
netic diseases or disabilities|on a job appli-
cation and 3% were denied or let go from a
job. These numbers should only be used as

job or let go

a starting point for future analyses.

For the affected respondents, some spe-
cific.examples highlight the kinds of prob-
lems experienced. A man with a sex chro-

. mosome disorder reported that he had been

denied a job following a pre-employment
physical exam after the doctor wrote the
name of the possible disorder on his medical
report. The employer, in this case, knew it
was illegal to use the diagnosis in the hiring
decision and told the applicant that he
would deny the conversation in the future if

asked. A woman with a skeletal disorder.

reported that she was given termination
notice the day after she informed her em-
ployer of a genetic diagnosis. The notice
was withdrawn after she sought legal coun-
sel. Examples provided by other respon-

. dents focused on effects of the genetic con- -

dition that could come under the protec-
tion of the 1995 interpretations of the
Americans with Disabilities Act (26). The
dilemma for persons with genetic disorders

is that they must show not only that they

have a genetic defect but also that they
were regarded as “disabled” by an employer
and discriminated against because of that
perception. This raises concems. about the
privacy and confidentiality of genetic infor-
mation in the workplace.

A total of 17% have not revealed genet-
ic information to their employers (Table 3)
for fear of losing their jobs or insurance
coverage. This increased to 25% of affected
respondents (P = 0.00001). Overall, 43%

of the respondents reported that they or

members of their family have experienced
genetic discrimination in one or more of
the three areas. This included health insur-
ance only {(9%), life insurance only (11%),
employment only (6%}, and more than one

category {17%).

Additional studies of persons with ge-
netic disorders are indicated to confirm or
deny the perceptions of the consumers in

- this study. It is possible that members- of

genetic support groups who have  experi-
enced genetic discrimination may have
been more motivated to volunteer for this

Table 3. Percentage of respondents withholding information or refusing-to be tested for a genetic

condition as result of fear.

Responses (%)
Question -
’ : Don't
. Yes No Know
As a result of a genetic condition, have you or a member of
your family— . ’ : ‘
Refused t0 be tested for a genetic condition for fear of g - 89 2
your insurance coverage being dropped. )
Not revealed genetic information to an insurance 18 - 78 3
company. ’ . : ' -
Not revealed genetic information to an employer. i7 . 81 2
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study. On the other hand, persons with
these resources of higher education and
membership in support groups traditionally
have the skills and means to work with and
influence social systems and may have ex-
perienced less discrimination than other
groups. With adequate funding, a random
sampling of respondents from support group
or clinic populations could be selected with
probability methods and objective as well as
subjective information could be gathered.
.Another goal would be to design more
detailed questions to elicit information on
genetic discrimination from respondents.
Distinctions between the implications of
overt genetic disease and conditions on
each person and the effects on unaffected
family members, or persons who are carriers
or do not overtly express the consequences
of the genetic condition will require further
study. Consumers may be willing to partic-
ipate if confidentiality is assured and trust is
established. In this study, it was also found’
important for the interviewers to have clin-
ical as well as technical skills in interview-
ing to facilitate the comfort level of discuss-
ing sensitive issues. This would also be rec-
ommended for future studies. -
Although the goal of the HGP (and
other genetic testing and research) is to
help people, it could also cause harm if the
level of perceived discrimination is in fact
true. Neither the authors nor the respon-
dents (as indicated in earlier responses) are

suggesting that the HGP should not con-

tinue. On the contrary, there is strong sup-
port to continue research and to find ways
to deal with genetic discrimination includ-
ing federal or state legislation, guidelines,
and standards among insurers, employers,
researchers, and health professionals, and
citizen advocacy to establish protections.
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family members, and (i} the consequences of genetic
information gained through testing.
M. J. Elfis Kahn, mawdeobymeHuGEMPrqect An
OvervpewoltheHumanGemmePrwectandltsEm-
ical, Legal, and Social {ssues (Georgetown Unlversxty
Medical Center, Washington, DC, 1995).
K. H, Rothenberg, J. Law Med. Ethics 23, 313
(1995).
The Ad Hoc Committee on Genetic Testing/Insur-
ance Issues, Am. J. Hum Genet. 56, 328 (1995).
“Report of the ACU-| HIAA Task Force on Genetic
Testing,” TheAmencan Council of Life Insurance and
The Health Insurance Assocaatlon of America (1991).

Many respondents sand they had never applied for

fife insurance because they assurned they would be
tumed down.

Since 1990, the Americans with Dasabmues Act
{ADA) has provided protection for persons with dis-:
abilities in the workplace. The ADA prevents employ-
ers from openly denying employment or fiing an
individual solety on the basis of a “disability” if there
are ‘reasonable accommodations™ that can be
made in the work setting to allow the person to
parform his or her pb In April 1995, the ADA was
interpreted by the U, S Equal Employment Opportu-
nity Commiission to mclude heatthy people who are
camers of genetic disorders Impleméntation in gen-
oral relies on employers and employees knowmg and

similarly interpreting the law as well as having good
faith efforts to comply.
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Kap104p: A Karyopherin Involved in the Nuclear |
Transport of Messenger RNA Binding Proteins

John D. Aitchison, Ginter Blobel,* Michael P. Rout

A cytosolic yeast karyopherin, Kap104p, was isolated and shown to function in the
nuclear import of a specific class of proteins. The protein bound directly to repeat-
containing nucleoporins and to a cytosolic pool of two nuclear messenger RNA (MRNA)
binding proteins, Nab2p and Nab4p. Depletion of Kap104p resulted in a rapid shift of
Nab2p from the nucleus to the cytoplasm without affecting the localization of other
nuclear proteins tested. This finding suggests that the major function of Kap104p lies in
returning mRNA binding proteins to the nucleus after mRNA export.

Transport across the nuclear envelope oc-
curs through nuclear pore complexes
{NPCs) and is governed by the interaction
of soluble transport proteins {karyopherins)
with the transport substrate and the NPC
{1-12). Most of our understanding of the
mechanism of translocation comes - from
studying protein import in semiperme-
ablized cells {1} of model karyophilic pro-
teins that carry a nuclear localization signal
(NLS) from either the SV40 large T anti-
gen or nucleoplasmin (2). These classical
NLSs are recognized by karyopherin ¢ in a
dimeric cytosolic complex with karyopherin
B (3-8). The complex docks at the NPC
through its interaction with nucleoporins
that contain characteristic repeated peptide
motifs (6~11). The small guanosine triphos-
phatase, Ran, and pl10 are required for the
subsequent translocation of the substrate
(ar;d karyopherin a) through the NPC (11,
12

Distinct- saturable and noncompeting

pathways for the import of different karyo- -

philes have been uncovered through the use
of microinjection studies in oocytes (13~
15). " Similarly, saturable noncompeting
pathways exist for the export of macromol-
ecules from the nucleus (14, 16, 17). The
signals that mediate many of these processes
are different from. classical NLSs (14, 15,
17-19) and thus may use recognition fac-
tors other than karyopherin o and karyo-
pherin B for nuclear transport. Here we
characterize the first such factor, which we

Laboratory of Cell Biology, Howard Hughes Medical In-
stitute, Rockefeller University, 1230 York Avenue, New
York, NY 10021, USA.
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term Kap104p and which is required for the
import of at least two yeast nuclear mRNA
binding proteins.

The . Saccharomyces cerevisiae proteins
Kap60p and Kap95p are homologs of mam-
malian karyopherin a and karyopherin B
{20). Sequence comparisons of Kap95p
with the complete yeast genome database
uncovered ‘three additional proteins that
are structurally similar to Kap®5p; two of
these, which we term Kapl23p and
Kap104p, have not been previously charac-
terized (21), and the third, Pselp, was iden-
tified as a multicopy enhancer of protein
secretion (22). The sequence alignment of
Kap104p with Kap95p is shown (Fig. 1A). -
The proteins bear substantial similarity over
their entire lengths, and secondary structur-
al predictions suggest that Kap95p and
KaplO4p share the same overall domain
structure of HEAT motifs (23).

Deletion of KAP104 resulted in a severe
growth defect and temperature sensitivity
(24}. lmmunofluorescence microscopy (25)
with antibodies specific for Kap104p (in
wild-type cells) showed that KaplQ4p was
mainly cytosolic and was apparently absent
from the nucleus (Fig. 1B). However, in
nupl 20A cells, which cluster their NPCs to
a region of the nuclear envelope opposite
the nucleolus (26), KaplO4p colocalized
with the nucleoporin Nsplp (27) (Fig. 1C).
The ability to detect coincident staining of
the nucleoporins and Kapl04p under these
conditions likely was due to an interaction
of Kap104p with NPCs.

Subcellular fractionation (28} was con-
sistent with the distribution of KaplO4p
detected by immunofluorescence. KaplO4p
was present mainly in the cytosolic fraction,



mailto:blobel@rockvax.rockefeller.edu

h—

| vowi
Lede FaA VL wWe
fl\.l &k

Danjelle know the
‘a5t ‘

DNA probes may offer
dazzling insights. But
they havie helped foster
a pernicious new form
of discrimination.

BY GEOFFREY COWLEY

|
|
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unk the Gene'lest and Lose Your | .

AMIF, STEPHENSON HAS $EFN FIR§T-
hand what modern genetic science
can do for a family. When her son
David was 2 dvears old. a pediatri-
cian noticed developmental delays
and suspected fragile X syndrome,
a hereditary form of mental retar
dation A lab test confirmed the di-
agnosis, and the Stephensons spent several
years learning to live with it. When David
was 6, he visited & neurologist, who scribe
bled “fragile X~ on an insurance-company

promptly—by canceling coverage for the
entire family of six. There is no medical
treatment {or fragile X. and none of David's
siblings had been diapnosed with the condi-
tion. “The company didn’t care,” Stephen-
son says. “They just saw a positive genetic
test and said. You'reout’.” '
From the dawn of the DNA era, critics
have worried that genetic testing would
create a “biologien] underclass” —a popula-
tion of pecple whose genes brand them us
poor risks for employment, insurance, even

daim form. The company responded : marriage. The future is arriving fast. Med-
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ical labs can now zést human cells for hun-
dreds of anomalous genes. Besides tracking
rare conditions, such as Huntington's dis-
ease and cystic fibrosis, some firms now
gauge people’s susceptibility to more com-
mon scourges. By unmasking inherited mu-
tations in p53 (main story) and other genes,
the new tests can signal-increased risk of

been quietly testing new hires’ blood and
urine m{:ﬁles for evidence of various cone
ditions. They claim blacks were screened
for the sickle~cell trait, Latinos for syphilis
and women for pregnancy. *I can't say the
information was put to some incredibly
harraful use, because we don't know what
happened.” says Vicki Laden, a San Fran-

everything from breast, colon und prostate : cisco lawyer who has tried unsuecessfully

tumors to lymphoma and leukemia.
Many of the tests are still too costly
for mass marketing, but that will
change. And &s the Stephensons'
story suggests, the consequunces
won't all be benign. “This is bigger
than race or sexual odentation,”
says Martha Vo!neir, health-policy
direetor for the Alliance of Genetie
Support Groups. “Genetie discrimi-
nation is the civil-rights issue of the
21st eentury.” 1

No one would argue that genetic
tests are worthless, Used properly,
they can give people unprecedented
power over their lives. Prospective
parents who discover they're silent -
carriers of the gene for o disease like
Tay-Sachs, which causes death by

~the age of 8, can make better-in-
formed decisions about whetherand
how to have kids. Some genetic mal-
adies can be managed through med-
ication and lLifestyle changes once
they're identified. A'Ind A ’;:{know»
ing that you're at specia] risk for can-
cer may be an emotional burden, it
can also alert you toTthe need for in-__
tensive monitoring! Jane Gorrell
knows her family is prone to colon
cancer. Her father developed hun-
dreds of precancerous polyps back in
the 1960s, and both she and her sister
had the same experience during the
“70s. Their condition, known as fa-
milia) aderomatous| polyposis, has
since been linked to s mutation in the
p8S8 gene—and Gorrell has learned
that one of her twochildren inhecited
{t. Though the ¢hild has suffered no
symptoms, she gets frequent colon
exams and is helping researchers test
adrugthat could help save lives.

The cateh is that no one can guur-
antee the privacy of genetic informa-
tion. Outside of large group plans, insur-
ance companies often scour people’s
medical records before extending cover-
age. And though employers face some re-
strictions, virtuslly any company with a
benefits program can get access to workers'
health data. So ean schools, adoption agen~
cies and the military. Employees of Law-
rence Berkeley Laboratory (LBL). a large
resexrch institution owuned by the Depart-
ment of Energy and%opemted by the Uni-
versity of California, recently discovered
that the organization had for three decades

to sue the lsb for civil-rights vielstions.
LBL recently stopped the testing.

How often is genetic information used
against people? Noone knows, but there are
signs that discrimipation is fairly com-
mon —even in the absence of sophisticated
tests. In one recent study, researchers led by
Georgetown University sociologist Virginia

Lapham surveved 332 families belonging to |

genetc-disease support groups: 22 percent
of the respondents said they'd been refused
bealth insurance, and 18 percent claimed
their perceived risks had cost them jobs.

In another 1996 study, a team led by Lisa
Geller of Harvard Medical School doeu-
mented more than 200 instances in which
healthy people experienced genetic dis-
erimination. As in Lapham's study, many
E?nicipants told of losing their health and
ife insurance. But that wasn't their only
problem. One respondent was denied a job
selling insurance after he diselosed that he
bad hemachromatosis, a hereditary
iron-storage problem that can be
treated for about 81,200 a year. A so-
<cial worker who had excelled during
ber frst year at a Wisconsin health-
care company was quickly forced
out after mentioning that her uncle
hsd Huntington's, a degenerative
brain disease that victims' offspring
have a 50 percent chance of develop-
k\&. Carol Isancson Barash, the bio-
ethics consultant who administered
the Geller study, reculls another
case in which a2 woran in the early
stages of Huntington's disease was

vate adoption agency. A public
agency took the child. eventually

_previously been . rejected them-
selves ~because one partner carried
the Huntington's gene. “It's a stark
commentary on how society regards
pe%ple st risk,” sa;ls Barash.l o

Not swgprisingly, ple o
high-risk families haveP:erome to fear

-tests almost as much as disease. Lori
Andrews, a Chicago law professor
and former head of a federal task
force on the social implications of
genetic research, notes that only 15
percent of people with a Hunting-
ton's afflicted parent choose to learn
their own status. Diserimination
isn't their only concerm; virtually
everyone testing positive for the
Huntington's gene develops debili-
tating symptoms during“n;iddle age,
and doctors can do nothing to help,
But people who might benefit from
genetic tests are ost as leery.
When researchers at the George-
town University Medical Center
surveyed 279 people from families
plagued by breast and ovarian can-

cer, only 43 percent wanted to be tested for

hereditary mutations in BRCAL, a recently:”

discovered gene that is often implicated in
those diseases. Many said the prospect of
discrimination scared them off. Kendra
McCarthy. a 4T-year-old administrator at
the Virginia Department of Mental Health,
saw her mother dig of breast cancer at 34,
ber father of esophageal cancer at 41. When
scientists developed tests that might have
gauged her own susceptibility. she always
declined to take one. McCarthy docsn't re-
gret that decision. She has developed

DECRMBER 33, 1998 NEWKWEEK 49

“unsble to place her child with & pri-

matching her with a couple who had .
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One of the wonderful things about science is that there are no stupid questions. Nobel
Prize winners ask the same ones you do. Who cares if they are working to cure deadly

diseases while you're only trying to make sense of the science pages. A primer:

What is a gene?

The basic unit of heredity, a geae con-
sists of an ordered sequence of chemi-
cals called nucleotides and designated
by the letters A, T. C or G. A gene is
situated on olfze of the 23 juirs of human
chromosomes. It carries instructions for
the production of proteins. The se-
quence of nucleotides serves as a chem-
ical sode, det'gmining which protein
the gene makes. Genes take the form of
a double heﬁ:f. :

Where are genes?

- Every cell in the body contains exactly
the same genes (roughly 100,000). We
have two copies (identical or just simi-
lar) of every gene. The only exceptions
are sperm and egg cells, which contain

- one for eazh ¢hromosome pair rather
than both, and red blood cells. What

‘makes one cell different fom anather .
(liver from muscle, for instance) is not
their genes ~which are identical —but
which of the ge‘lnes are humed on.

What is/a mutation?

Any change in the normal sequence of
nucleotides in & gene. A mutation can
be the deletion|of a nucleotide or the
change of one x?ucleotide to another,

What causes
a mutation?

A mutation canibe inherited: if the egg
or sperm cell thfxt produced the child

breast cancer, but|she still has her health
eoverage, and a life-insurance plan to pro-
tect hier two sons. ' '
Besides depriving people of potentially
useful information, the fear of discriminz-
tion can hamper scientific progress. Bar-
bara Weber, s geneticist with the Universi-
tv of Pennsylvania Cancer Center, often
asks wornen who learn they have BRCAI
mutations to take part in confiduntial fol-
low-up studies. She wants to know which
strategies are most effective for preserving
their bealth. “We have the tools to answer
these questions,” she says. “All they have to

50 nxewswrek [pecEmaEr 23. 1966
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contrined a mutation, so will every one
of the child’s 30 trillion eells. A muta-
tion can also be caused by radiation, by
“mutagens” (chemicals, such as benzo~
pyrene, found in cigarette smoke) or

by some viruses.

What happens if

- a gene is mutated?
It no Jonger

the protein it
was designed to. Since a cell bas two
copies of each gene, often it can get by

‘with only one heslthy version, anda
‘mutation has no medical consequences.

But if the mutation occurs in aa egg or
sperm cell, it can be passed on to chil-
dren. And if both copies are mutated,

“or if the cell needs both copies to fune-

tion, then the cell is no longer able to
earry out its job, ’

do is tell us how they're doing every six
months,” Yet three fourths of the women
she approaches say no.

The federal government is now taking
steps to make genetic information less
threatenjng. The recently enacted Health
Insurance Portability and Accountability
Act (better known as Kennedy-Kassebausm)
bars insurers from treating genetic muta-

tions as “pre-existing conditions™ unless |
they're causing ilness. The insurance act §
also guarantees coverage to anyone leaving
one group plan for another, whatever his
pre-existing conditions. That will make
switching jobs easier {or many people, but
ethicists say the act is only a first step. Be- §
cause it covers only group plans and £
doesn't dea} with disability insurance, it
wont do much for folks like Theresd
Morelli, an Ohio lawyer who applicd for in-
dependent coverage several years ago.
Morelli way 28 and in perfect health when
she met with an insurance agent snd paid £
her first premium, A month later, she got X
her check back, alongewith a letter saying M
her application had been denied because
her father had Huntington's disease. Mo~
relli’s dad had in fact received that diagne-
sis—erroneously, it tumed out=and her
doctor had made & note of it in her chart, -

The restrictions on employers are s~ 3

porous &3 those on insurers. The 1990

Americans with Disabilities Aet barg com-
‘panies from diseriminating against people

with disabilities—and it defines that term §
broadly epough to include genetic muta-:

tions that have yet to cause symptoms. But .
the act does nothing to keep ‘employers

1 from gathering medical information, “As §
| long as employers have actess to genetic in-

formation,” says Lewis Maltby of the

. ACLU, “they’ll have ap irresistible -

incentive to use it." . ,

~Lawmakers are now ‘racing to
strengthen the protections. At Jeast
15 states have recently placed re-
strictions on insurers or employers,
and Congress will consider several
bills in the new session. The insur-
ance industry argues that it should
be free to charge people rates that
reflect their risks, at least when
dealing with individuals and small
companies. That way, tays Richard ¥
Coorxsh of ths Health Insurance As-
sociation o America, each applicant
pays the fairest possible price. But
most ethicists contend that where
health coverage is concerned, peo-
ple shouldnt be penalized for risks
they can't modify.

Diserimination isn't the only po-
tential downside to geaetic testing.
Some of the new susceptibility tests
are only vaguely predictive of ill- B
ness—and no one forces the comps- |
nies that offer them to counse! pa-
tients zbout what the results scrually mean.
Even when the tests are sound and the re-
sults secure, the knowledge they ¢réate can

dash hopes and divide funilies. Unfortu-

nately, principled ignorance doesn’t always
make life easier:

With Axne Unperwoon in New York
KargN SeuiNcex in Chicage
and Maty HAGER in Washington
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A BILL

To prohibit discrimination against indiviéuals and their f§m1ly
members on the basie of genetic information, or a request for
gcnetic éervices.v

Be it enacted by the Senate and House of Representatives ol
the United States of America in Congress assembled,
SECTION 1. B8HORT TITLE. |
This Act may be cited as the "Genetic Infozmation
Nondiscrimination in Health Insurance Act of 1997"{
SEC. 2. AMENDMENTS TCO EMPLOYEE RETIREMENT INCOME SECURITY ACT OF
1974.
(2) PROHIBITION OF HEALTH INSURANCE DISCRIMINATION ON THE
BASIS OF REQUEST FOR OR RECEIPT OF GENETIC SERVICES.
(1) NO ENROLLMENT RESTRICTION FOR CGENETIC
SERVICES .~SeclLion 702(&)(1)(?) of the Employee Retirement
Income Security Act of 1974 (29 U.8.C. 1182(a) (1) (F)) is
amended by inserting beforc the periocd 'or réquést for or
receipt of genetic servioces".
(2) NO DIBCRIMINATION IN GROUP RATE BASED ON GENRTTC
INFORMATION.-Section 702(b) (1) of such Act (42 11.85.C.
1182 (b) (1)) is amended-— |

(A) by striking "may not require any individual®

¢ #:498896v202 - © Hvesig 68-08;9 + 1204 Jdetdode|e)l xoJex:; A8 IN3S
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and inserting "may note

(A) require any individual";

(B) by moving the remainder ¢©f the paragraph Lwu
ems to the right;

| (C) by striking the period ;nd adding "; or"; and

(D) by adding at Lhe end the following new
éubparagraph:

7‘“(3) adjust premium or contribution rates fer a
group or the individuals in & group on Qhe basls of
genetic information coneerﬁing or a requast for or
receipt of genetlic services by any member of such group
or & covered dependent of such member.¥.

(b) LIMITATION ON COLLECTION ANﬁ DISCLOSURE OF GENETIC
INFORMATION,~Section 702 of such Act (29 U.S.C. 1182) is amended
by adding after subsection (b) the following new subsection:
" {e) 'WI’I‘I'I REEPECT TCO COLLECTION AND DIS;CLOSURE OF GENETIC
INFORMATION. -

(1) COLLECTION.-Except as provided in baragraph {(3), a
group health plan, or a health insurance issuer offering
health insurance coverage in connection with a group heallh
plan, shall not request or reqQuire disclosure of genetic

information concerning an individual who is a participant or

£ #:055598%202 » - P OWVES:8 ¢ LB-0E-4 ¢ [20L d01d0veje] X0JX;Af IN3S
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‘1l beneficiary (or an applicant tor coverage as a participant
2 - or bencficiary).
3 " (2) DISCLOSURE.-Except as provided in paragraph (3)—
4 “(A) a group health plan, or|a hecalth insurance
5 | ismuer offering health insurance coverage in connection
6 . with avgroup health plan, shall not diéclose genetic
7 inforﬁgticn about an individual who is a partlcipant or
8 1 beneficiary’(or an applicadt for coverage as a |
9 participant or beneficiary) to an? other health plan or
10 health insurance igsucr; and
11 o | "(B) a physician, hoepital, lor other person that
12 providgs health care items or gervices to an.individual
13 .shall n&t diecigsevgenetic information about such
14 individual to any group health plian, or health
i5 Insurance isguer offering heaith insurance coverage in
16 ' connection with a group health plan. |
17 "(3) EXCEPTIONS.-
18 | | "(A) The provisions of paragraphs (1) and (2)
19 shall not apply te a request by or disclonurevta e
20 : health plan or issuaer that provides reasonable
21 ‘ aeauranaés that it provides health insurance coverage
.22 to such individual and reguires [such information for
7 #:0555957202 - tONVES:E ! LB-0E-S : L20L 401d028161 XoJoxX:Ag IN3S
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of benefits.

raquires a?ch information for diagnosis oxr treatment of

(1) request (but mot require) disclosure of

‘such information from
th ingurance imsuer,

tems and gervices.

, or the individual‘'s

ior written

L
®

2

WILL PROHKIBIT FLAN

(29 U.5.C.

he following new

nily membcr'! means,

1 payment of claims or eceordination
2 " (B) ébtwithstanding paragraphs (1) and (2), a
3 health plaA or issuer that provides health care items
4 and services and provides reasonable assurances that it
5
6 such indivT.dual may=
7 J'
8 guch informatién by the individual; and
9 fii) request or requizxe
10 anoth;r health plap, or heal
11 or provider of health care i
12 (e &hu provisions ¢f paragraphs (1) and (2)
‘13 shall not“gpply if th§ individua1
la legal representative, providea pr
15 authorization of such disclosure.
1€ [NOTE Dop I2 DRAFTING LANGUAGE THAT
17 FIDUCIARIES ?RQN DISCLOSINGVGENETIC INFO?M&TIGN TO
18 EMPLOYERS/PLAN | SPONBORS, ]
is (c) DEFINITIONS.-Section 706(d) of such Act
20 1191b(48)) is amended by ad&ing at the end t
21 paragraphs:
22 ‘,"(5} FAMiLY MEMBER.~The term “far
§ #:4565857202 - "
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with raﬂpegt to an individual, a spouse or adopted child of

that individual, or another individual related by blood to

that individual or to a spouse or adopted‘;hild of that
individual.

“(é} GENETIC INFORMATION.-The term “genctic .
inforﬁacion‘ means informati§n about geneé, gene products,
or inherited characteiisticé that may derive from an

| individual or a family membex.

“(7) GENETIC SBRVICES.—The term “genetic services’
nwans.health sérvices provided to obtain, assess, and
interpret genetic information for diagnostic and therapeutic
purposes, and for genetic education and counselling.".

(d) ETFECTIVE DATE.—mhé amendments made hy this section
shall apply with respect to group'hea1th plans and group health
insurancc coverage for plan yeafa haéinning after 1 vear after
the date of the enactment of this Act. |
SEC. 3. AH‘NDMENTB TO THE PUBLIC HEALTH SERVICE ACT.

(a) AMENDMENTS RELATING TO THE GROUP MARKET.—

(1) fROHIBIT;ON QF HEALTH INSURANCE DISCRIMINATION ON
THE BASIS OF REQUESLT FOR OR RECEIPT'OF GENETIC SERVICES.-—

(A) NO ENROLLMENT RESTRICTION FOR GENETIC

. SERVICES.-Section 2702(a) (1) (F) of the Public Health

8 #.4595888v002 -  NYPS:8 1 LB-DE-§ ! L20L J0Tdove|e] xodex:A§ INIS
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‘service Act (42 U.8.C. 300gg-1(a) (1) (F}) is amended by
ingerting befofe the period "or request for or recéipc
of genetic services".

(B) NO DiSCRIMINATION IN GROUP RATE BASED ON
GENKTIC INFORMATION.-Section 2702 (b) (1) of such Act (42
U.s.C. 3Q099-1(b)(1))5is'amended—

(1) by striking "may not reguire any
individual® and inserting "may not-

{A) require any individual';
| (ii) b? moving the remainder of the paragraph

two ems to the right;

{iii) by striking the period and adding ":

or®; and .

(iv) by adding at the end the following néw
subparagraph:

" (B) adjust premium or contribution rates for a
group oxr the individuals in a group on the basis of
ganoéic information econcerning or a rsquest for or
receipt of genetiec sarvices by any mamber:oz such.group
§r 2 covered depandant éf such mambar.¥,

(2) LIMITATION ON COLLECTION AND DISCLOSURE OF GENETIC

INFORMATTON.-Section 2702 of such Act (42 U.S.C. 300gg-1) is

L B116585857Y202 - © HYVS:8 ! LE=0E~S :'LZUL 401d0%8 6] X040X:A8 IN3IS
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amended by adding after subsection (b) the following new

subgection:

H{e) WITH RESPEC! 10 COLLECTION AND DISCLOSURE OF GENETIC
INFORMATION. — .

" (1) COLLECTION.-Except as previded in paragraph (2); a
group health plan, or a health insurance issucr offering
health insurance coverage in connection with a group health
plan, shall not reguest or reguire disclosure cf‘genetié
information concerning an individual who is a participant of
beneficiary (or an;applicant for coverage as a participént
or beneficiary).

"(2) DISCLOSURE.-Except ae provided in paragraph (3)-

“(A) a group health plan, or a health inmurance
issucr offering health insurance coverage in connection
with a group health plan, shall not disclose genetic
information about an individual who is a participant or

beneficiary (or an applicant ?or covefage as a

participant or beneficiary) to any other health plan or

health insurance issuer; and

*(B) a physician, hospital, or other perwmon that
provides health care items or services to an individual

shall not dieclose genetic informaiion about such

8 #:LSSSSS?ZDZ - HYPS:8 ¢ LB-0E=G ! L20L J0Td030(0L X0.6X:AE IN3S



10
11
12
13
14
15
186
17
i8
19
20
21

22

B #:459886720¢

8

individual to any group health plan, or health
insurance isguer offering health insurance coverage in
connection with a group health plan.
#(3) EXCEPTIONS.~

"{A) The provisions of paragzaphs (1) and (2)
shall not apply to a reguest by or disclosure to a

health plan or issuer that provides zsasonable

' asnuranées that it provides health insurance coverage

to such in&ividual and reﬁuires such information for
payment of claimes or coordination of benafits.

v(B) Notwithstanding paragraphs (1) aﬁd (2), a
health ﬁlan ox lesuer that providea health care items
and services and provides reasonable assurances that it
'requires such information for diagnosia or treatment of
such indiviéuai may—

(i) zequest (but not require) disecloasuras of
suéh information by th; individual; and

(1i) requaest §r regquire such information from
another health plan, or haalth insurance iséuer;
or provider of health care items and services.

n(c) Tﬁe provisiens of paragraphs fl) and (2)

phall not apply {f the individual, or the individual's

-  WYSS:8 : LB-0€-G : |20L Jetdodeje] xoJex:Af IN3S
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legal representative, providas prior written

authorization‘of such disclosure.".

(3) DEFINITIONS.-Section 2791(d) of wsuch Act {42 U.S.C.
300gg-91(d)) 1is amended by adding at the en§ the following
new paragraphs: |

" (15) FAMILY MEMBER.—-The term “family membcr' means,
with respect to an individual, a apouse or adopted child of
that individual, or another individual related by bloed to

" that individual or to a spouse or adoptcd child of that
individgal.

"(16) GENETIC rnpommzon.f-'rhe term “genetic
information' means information about genes, gene products,
or inherited charﬁcteria:ics that may derive from an
individual or a family member.

" {17} GENETIC SERVICES.-The term “genetic services:'
meane health sarvicés provided to obtain, assess, and
intcrpretigenatic information‘fnf diagnostic and therapeutic
purpoees, and for genetic education and counselling.r.

(b} AMENDMENT RELATING TO THE INDIVIDUAL MARKET.;SubparL
3—Otha£ Requirements of part B of title XXVII of such AclL is
amended by inserting after seétion~2751 (42 U.5.C., 3004y-51) the

following new section:

0LR1L555987208 - : - Wy§§:8 ! LB-08-G : 120 49?5059151 X040X: A8 IN3S
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"SEC. 2752. DROMIBITION OF MEALTH INSURANCE DISCRININATION oN
THE BASIS OF GENETIC INFORMATION.
"{a) LN GENERAL.~Except as provided in subsection (b), the
prohibitions of-
" (1) discrimination based onAgenctic information or
request for or feceipt of genctic sexvices, and
"(2) céllection of genetic information by a health
insurance issuer, or disclooure of genetic information by or
Ly such an issuer,
shiall apply‘to 8 heﬁlth ineurance issuef offering coverage in the
individual markct to the same extent as they apply pursuant to
gection 2702 to a health insﬁrance iesuvar sﬁbject to section,
2702.

w(b) EXCEPTION.—The pravisiona ot subsection (a) shall not

' prcvent a health insurance issuer subject to subsection (a) Lrouw

" (1) requesting or requiring disclosure of genelic
informétion about an individual who 1ls a participaut e
beneficiary {(or an applicant for coverage as a participant
Vor haeneficiary) relating to a digeass or condition for which
the iﬁdividual has been posltively diagn&sed or has reeeived
treatment at any time;

"(2) regquesting an individuel, as a eéndition fox
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initial -a:c;lmeng, to undergo a physical examination or

relataé tasts to determine whather the individual has a

digeass or condition; er |

"(3) using information specified in paragraph (1) or

the regults of an examination or Lest specified in paragraph

(2)'to deny or vary the terms and conditions of health

ingurance benefits or coverage.".

(c) AMENDMENT CONCERNING MEDIGAP.—Section 2791(c) (4) of such
Act (42 U,.S.C. 300gg-91(c) (4)) is amended by inserting "except
for purposes of sectiona 2702(a) (1) (I}, 2702(¢c), and 2752" after
"Social Secgrity Act) ",

(d) TECHNICAL AMENDMENT.-Titlc XXVII cf such Act is amended
in the subpart heading following gection 2744 (42 U.S.C. 300qgg-
44) by striking "Subpart 2" and inserting "Subpaft 2%,

{e) EFFECTIVE DATE.-The amendments made by mubsections (a)

Lhrough (d) shall apply with respect to—

(1) group health plans and group health insurance
coverage for plan Qears beéinnihg, and
(2} health insurance avallable or in effect in the
individual market,
after 1 yaarrafter'the date of enactment of this Act.

gBC. 4. AMENDMENTS TO INTERNAL REVENUE CODE OF 1386,

CI#1465598Y202 - {HVES:8 1 LE~DE-5 @ L20L J8Td0d8(8L X0JeX:AS IN3S
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(a) PROHIBITION OF HEALTH INSURANCE DISCRIMINATION ON THRE
DABIé OF REQUEST FOR OR RECEIPT OF GENETTC SERVICES.&

(1) NO ENROTIMENT RESTRICTION KFOUR GENETIC
SERVICES.-Section 9802(a) (1) (F) of the Internal Revenue Code
of 1988 i1a amended by inéerting‘before the period "or
request for or receipt of gehetic serviceg".

(2) NO DISCRIMINATION IN GROUP RATE BASED ON GENETIC
INFORMAL'LON.~Section $802(b) (1) of such Code is amended—

(A} by striking fmay not require any individual®
and inserting "may not- |

() require any indi&idual";

(B) by moving the remainder of the paragraph two
emy te the right;

{(¢) by striking the peried and édding " or"; and

(D) by adding at the end the following new
subparagraph: |

"(B) adjuet premium ér contribution rates for a
group or the individuals in a group on tha basis of
genetic information concerning or a request for or
receaipt of genetic servicas by any member of guch group
or a covarad dependent of such member.".

{b) LIMITATION ON COLLECTION AND DISCLOSURE OF GENETIC

E1#:195596Y202 . - ¢ WYLG:8 ¢ LB6-0€-G : L20L Je1dode|e] Xodex:Af IN3S
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INFORMATION .=~Section 9R02 of asuch Code is amended by adding atcer
subsactioﬁ {(b) the following new subsection:

"{¢) WIUH RESPECT TC COLLECTION AND DISCLOSUREVOF GENETIC
INFURMATION, —

”fl) COLLBCTIOND~Except as provided in #aragraph (3), a
group heaiuh plan,‘or a health insurancc icsuer offering
heallh insurance coverage in connection with a group health
plan,_Shail not request or require dieclosure of genetic
inﬁormatiqn concerning ag’indi#idual who is a participant or
beneficiary (or an applicant for coverage as a participanth -
or Eeneficiary)a | |

v(2} DISCLOSURE.-Excépt as provided in paraérapn (3)=

"(A) a group health plan, or a health insurance
issuer offaering health insurance ccveiage in connection
‘with a group‘health plan, shall not disclose genetic
information about an individual who is a participant or

beneficiary (o an applicant for‘éo&erage as a

participant or beneficiary) to any other health plan or‘

health insurance issuer; and
"(B) a physiclan, hospilal, or other person that -
provides health care items or services to an individual

shall not discleose genelic information about such

VL#:185596¥202 - T © b WYLS:8 it LE-DE-§ @ LEDL 401409610 x0JdoX:Af IN3S
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individual to any group health plan, or health

insurance issuer offering health insurance coverage in

connection with a group health plan.
"(3) EXCEPTIONS.— |

" (A) The provisions of paragraphs fl) and (2)
shall not apply to a request by or disclesure to a
health plan or iseuer that provides reasecnable
asourangaa that it provides health insurance coverage
to such individual and requires such information for
payment of claime or coordination of benefits.

w(B) Notwithatan&ing paragraphs (1) and (2), a
health plan or issuer that provides health cars itegs
uﬁd sarvices and provides reasonable assurances that it
requires guch information for diaénoniu or treatment of
such individual may-

(1) request (but not require) dieclosuze of
such information by the individual; and
{ii) regquast or reqguire such information trom'
anothar health plan. or health insurance issﬁer,
or provider of health care 1;ems and sezvices.
. “(C) The‘proviliona of paragraphs (1) and (2)

shall not apply i2 the individual, or the individual's

- ; ¢ WviS:8 : LB-0E-8 : 1204 JeTdodejel XxoJex:Af8 IN3S
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lagal representative, provides prior written
authorization of such disclesure.b,

) DEFINITIONS.—Section 9805{(d) of asuch Code ias amended by

adding at the end the following new paragraphs:

“(6) FAMILY MEMBER.-The term “family member' means,
with respect to an individual; a spouse or adopted child of
that individual, or another individual related by blood to
that individual or to a spouse or adupted child of that
individual.

"(7) GENETIC INFORMATION.-The Lerm “yenetlic
informal lon' méans information aboﬁt genes; gene products,
or inherited characteribtics that may derive from an
individual or a family member. |

" (8) GENETIC SERVICES.—The term “genetic services'
means health services provided te obtain, assese, and'
interprct gecnetic information for diagnostic and therapeutic
purposes, and for genetic eduéatioh and counselling.",

(d) EFFECTIVE DATE.-The amendments made by this gection ,

ohall apply with respect to group health plans and group health
insurance coverage for plan years beginning after 1 year after

the date of the enactment of this Aat.



Genetic Discrimination:

Perspectives of Consumers
E. Virginia Lapham,* Chahira Kozma, Joan O. Weiss

in a study of the perceptions of 332 members of genetic support groups with one or more
of 101 different genetic disorders in the family, it was found that as a result of a genetic
disorder 25 percent of the respondents or affected family members believed they were
refused life insurance, 22 percent believed they were refused health insurance, and 13
percent believed they were denied or let go from a job. Fear of genetic discrimination
resulted in 9 percent of respondents or family members refusing to be tested for genetic
conditions, 18 percent not revealing genetic information to insurers, and-17 percent not
revealing information to employers. The level of perceived discrimination points to the

need for more information to determine the extent and scope of the problem

ﬁA

The rapid advances in human genetics,
largely fueled by the Human Genome
Project (HGP), have resulted in the expan-
sion of the number and range of genetic
tests (1). These tests are capable of provid-
ing carrier and presymptomatic information
including risk of future. disease, disability,
and eatly death. In addition, these tests may
reveal genetic information not only about
the health of the'individual, but also about
his or her family members (2). . .
Concern about access to genetic infor-
mation by health insurers has historical sup-
port {3, 4). In the early 1970s, several in-
surance companies discriminated against
individuals who were carriers of sickle cell
anemia, even though they were quite
'healthy (5). The use of genetic information
to deny life insurance to individuals leaves
their dependents more vulnerable to eco-
nomic consequences than is the case with
the 70% of adults who are covered (6). The
use of genetic screening to identify workers
who may be particularly sensitive to nox-
ious environments has been the principal
focus of concern about workplace genetic
testing even when done for benevolent rea-
sons (7). Issues of genetic discrimination in

employment and insurance have become

more urgént as a result of the genome
project (8).

Overall concerns about privacy and con-
fidentiality have led the Ethical, Legal, and
Social Issues (ELSI) Branch of the National
Center for Human Genome Research to
identify this issue as a top priority with the
goal of proposing legislation specifically de-
signed to protect people against genetic dis-
crimination (9). Additionally, several
working groups and scholars are focusing on
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Child Development Center, 3307 M Street, NW, Wash-
ington, OC, 20007-3935.

J. O, Weiss, Alliance of Genetic Support Groups, Chevy
Chase, MD 20815.
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this issue and have developed background
papers and policy recommendations about
the use of genetic information in health
insurance as well as other areas such as life
insurance and employment (10, 11). De-
$pite these concerns about potential genetic
discrimination and documentation of indi-
vidual cases, there .is little information
about the incidence and range of the prob-
lem (12).

This report provides mformanon on the
experiences of 332 individuals with one or
more family members with a genetic disor-
der who are affiliated with genetic support
groups. The study was part of the Human
Genome Education Model (HuGEM)
Project of the Georgetown University
Child Development Center and the Alli-
ance of Genetic Support Groups. It was the
first phase of the HUGEM Project with the
aim of getting input from 300 consumers in
order to-develop, implement, and evaluate a-
collaborative education model for consum-
ers and health care providers.

Participants were recruited prlmanly
through the national, regional, and local
genetic support groups affiliated with the
Alliance of Genetic Support Groups. No-
_tices were put in two issues of the monthly
Alliance Alert and letters were sent to the
directors of 101 genetic support groups (rep-
resenting an estimated' 585,800 members).
The notices contained information "about
the study and requested volunteers that
were at least 18 years old and with one or
more persons in the family with a genetic
disorder who would be willing to participate
in a 30-min telephone interview to provide
opinions on the ethical, legal, and social
issues of the HGP as well as. priority topics
for education. Volunteers were assured con-
fidentiality of their responses. Random sam-.
pling was considered and ruled out because
of time, cost, and the primarily educational
focus of the project. Thus, the findings are
applicable only to this group. Support group
leaders were requested to dlstrlbute the let-
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ter requesting volunteers at meetings and in
newsletters. Persons interested in partici-
pating were to complete a form at the bot-
tom of the letter or call a 1-800 number for
more information.

As a result of information provided by
the support groups to the members or
through the Alliance Alert, a group of 483
persons {from 73 different groups) contact-
ed the Alliance of Genetic Support Groups

-about the study. They were sent informa-

tion about the study and about the Human -
Genome Project. Of these, 336 (70%) re-
turned consent forms{13). From this group,
four persons decided not to participate after
the interviews started, 306 persons complet-
ed telephone interviews, and 26 requested
and completed the questionnaire by mail,
for a total return of 332 respondents from

‘44 states and the District of Columbia (14).

Respondents were primarily female,
highly educated, married, and Caucasian
(15)— characteristics believed to be typical
of genetic support groups (16). Age catego-
ries ranged from the twenties through sev-
enties with a median age in the forties. A
range of religious preferences was reported
(17). There was an average of 2.1 affected
family .members’ per respondent .with a
range of 1 to 12 affected members reported.

The study questionnaire was composed
primarily of questions with multiple choice
responses. Telephone interviews were con-

~ducted by four social workers, a genetic

counselor,. and a consumer administrator
(18) and lasted an average of 40 min with a
range of 29 to 90 min. The content covered
areas: demographic information;
knowledge of the Human Genome Project
(61% had heard about.the HGP before
volunteering to participate in the study,
74% considered the HGP very important to
their families, and 81% considered it very
important to society); personal and family
experience in areas related to genetic test-
ing and research; opinions on 2 range of
ethical, legal, and social issues; and priority
ropics for education. The education priori-
ties were used to develop and implement
educational forums in the mid-Atlantic and
Pacific Northwest regions and will be de-
scribed elsewhere.

Respondents were asked whether they or
other family members had encountered
problems with health insurance, life insur-
ance, and employment (19). The term “ge-
netic discrimination” was not used in the
survey. It'is used in this report to describe
prejudicial actions as perceived by the re-
spondents that resulted from insurers’ or
employers’ knowledge of an individual’s ge-
netic condition, carrier status, or presumed
carrier status, based on observation, family -
history, genetic testing, or other means of
gathering genetic information (20).
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Respondents réported 101 different pri-
mary genetic disorders. The 18% of families

with two or more disorders were asked to -

select one for purposes of the study. Of the
primary disorders 68% were single-gene dis-
orders, 10% were chromosome disorders,
11% were multifactorial disorders, 11%
were major malformation syndromes, and
less than 1% were mitochondrial and endo-
crine diseases.

Data. analysis included frequency re-
sponses and comparison of responses to the

‘questions on genetic discrimination by ed-

ucation, religious preference, and health of
respondent and they showed no statistically
significant differences (Pearson value of
P < 0.05 was considered significant). Gen-
der and ethnicity showed no significant
differences when controlled for sample size.

Consumer experiences with health in-
surers were deemed important because the

availability of affordable health insurance -

‘often determines who does and who does
not have access to health care (4). For
many people with genetic disorders, health

insurance may mean the difference between -

life and death (21).

Although considerable genetic informa-
tion may already be available to insurers in
medical records, 40% of the respondents
recalled being specifically asked about ge-
netic diseases or disabilities on their appli-
cations for health insurance (Table 1). It
cannot be assumed that the remaining 60%
had not been asked questions about genetic
diseases and disabilities. Many of them vol-
unteered the information that they had
never applied for health insurance. Some
were able to maintain the coverage they
had prior to diagnosis of a genetic disorder.
Others had not applied because they as-
sumed the genetic condition in the family
would result in being turned down. Wheth-
er or not this information was then used to

Table 1. Questions and responses about experiences of consumers in areas‘ of health insurance, life

insurance, and employment.

Wr of respondents is 332.

Questton

%Q’%\, -

’ Reéponses (%)

As a result of the genetic condition in your family, have you or

a member of your family been—
Asked questions about genetic diseases or

disabilities on an application for heaith insurance?

@) 55 .5
22

G
25

Refused health insurance? 76 2
Refused insurance coverage of some semce or 67 2
treatment?

Refused life insurance? 70 6
Asked questions about genetic diseases or disabilties ’ 15 8 2
on a job application? :
Denied a job or let go from a job? 13 85 2

Table 2. Questions and responses to opinions about genetic information in insurance and employment.

Responses (%)
Question ‘Strdngly Disagree or '
agree or strongly gg;t\ .?l::r?o%
agree disagree
Genetic testing should be part of 4 94 2
pre-employment physical exams.
Health insurers should be able to get 16 78 5]
genetic information if they pay for the
tests. ’
Yes -~"No Not sure
If you were tested and found to be at
high risk for a genetic disorder with
serious complications, which of the
following would you want to know
the resutts of the test?
a. Your employers? 6 87 7
© b. Yourinsurance company? 11 83 . 6
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deny insurance to these people based on
their genetic condition is not known.
Twenty-two percent of the respondents
(Table 1) said that they or a family member
were refused health insurance as a result of
the genetic condition in the family. Since
insurers do not need to provide reasons for

“turning down applications, it might be ar-

gued that respondents may have subjective-

" ly assumed that the denials were made be-

cause of the genetic condition. In this
study, however, 83% of those who were
refused health insurance had also~ been
asked about genetic diseases or disabilities
on their applications. Looked at in another .
way, nearly half {47%) of those who were
asked about genetic diseases or disabilities
on an application for health insurance were -
subsequently turned down. As health and
life insurers are primarily regulated by states
and most states are just beginning to address
genetic issues in legislation (22), it is not
known how many insurers actually ask ge-
netic questions on applications.

The 31% of respondents with health
insurance coverage who were denied reim-
bursement for some service or treatment
indicated reasons such as the treatments
were considered experimental, and services
such as physical or occupational therapy
were not considered a medical necessity.
Time limits for submitting claims were also
an issue, with insurers not paying claims
that were more than a year old even when
they had been submitted within the year
and returned for more information. In sev.

* eral instances, payment was denied even

though preapproval for a treatment or ser-
vice had been given.

. The large majority (83%) of respondents
{Table 2) said they would not want their
insurers to know if they were tested and
found to be at high risk for a genetic disor-
der. The rate decreased to 78% when a
similar question was asked that added the .
condition, “if the insurer pays for the tests.”
Some of the respondents noted that they
would pay for genetic tests themselves or not
be tested if they wanted to keep their genetic
information confidential. The fear of genetic
discrimination, as shown in Table 3, resulted
in 9% of the respondents or a family member
refusing to be tested for a genetic condition. .
This fear eliminates the opportunities of in-
dividuals to learn that they are not at in-
creased risk for the genetic disorder in the
family or to make life-style changes to reduce
the risks or seriousness of the condition. it
may also affect the number of people willing
to participate in scientific research {10). Fear
also prevented 18% of the respondents from
revealing genetic information to an insur-
ance company. ’

Approximately 70% of adults in the
United States have some form of life insur-
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ance (23). it is widely available, and only
3% of those who apply for coverage are
declined. Of the 97% accepted, 5% are
required to pay higher than standard premi-
ums (24). This may be compared to the
respondents in this study in which 25%
{Table 1) of the respondents or affected
family member have been refused life insur-
ance (25).

Two questions were asked about the em-
ployment experiences of the study popula-
tion. As noted in Table 1, 15% of the
respondents said that they or affected family
members had been asked questions about
genctic diseases or disabilities on job appli-
cations. This increased to 20% of affected
respondents (P = 0.006). It is not clear how
often this information was used to subse-
quently deny the job to the applicants but
the possibility exists and was of concem to
respondents. In this study, 87% of respon-
dents (Table 2} would not want their em-
ployers to know if they were tested and
found to be at high risk for a genetic disor-
der with serious complications.

Thirteen percent of all respondents (Ta-
ble 1) reported that they or another family
member had been denied a job or let go
from a job because of the genetic condition
in the family. This was true for 21% of
affected respondents-and 4% of unaffected
respondents (P = 0.00001). The percent

was reduced to 9% (P = 0.006) for those

with an affected child, even though a high-
er proportion of these respondents were in
the workforce than the total population.
During the course of the analysis, a ques-
tion was raised as to whether the perceived
problems encountered in job application or
denial or dismissal emanated from an em-
ployer's perception of a visible disability. To
approach this question, analysis was done
for the 77 unaffected respondents whose
snly affected family member was a child of
less than 16 years of age. It was found that
7% of this population was asked about ge-
netic diseases or disabilities on a job appli-
cation and 3% were denied or let go from a

job. These numbers should only be used as

a starting point for future analyses.

For the affected. respondents, some spe-
cific examples highlight the kinds of prob-
lems experienced. A man with a'sex chro-
mosome disorder reported that he had been
denied a job following a pre-employment
physical exam after the doctor wrote the
name of the possible disorder on his medical
report. The employer, in this case, knew it
was illégal to use the diagnosis in the hiring
decision and told the applicant that he
-would deny the conversation in the future if
asked. A woman with a skeletal disorder
reported that she was given termination
notice the day after she informed her em-
ployer of a genetic diagnosis. The notice
was withdrawn after she sought legal coun-
sel. Examples provided by other respon-

dents focused on effects of the genetic con- -

dition that could come under the protec-
tion of the 1995 interpretations of the
Americans with Disabilities Act (26). The
‘dilemma for persons with genetic disorders
is that they must show not only that they
have a genetic defect but also that they
were regarded as “disabled” by an employer
and discriminated against because of that
perception. This raises concerns about the

privacy and confidentiality of genetic infor- '

mation in the workplace.

A cotal of 17% have not revealed genet-
ic information to their employers (Table 3)
for fear of losing their jobs or insurance
coverage. This increased to 25% of affected
respondents (P = 0.00001). Oversll, 43%
of the respondents reported that they or
members of their family have experienced
genetic discrimination in one or more of
the three areas. This included health insur-
ance only (9%), life insurance only (11%),
employment only (6%), and more than one
category (17%).

Additional studies of persons with ge-
netic disorders are indicated to confirm or
deny the perceptions of .the consumers in
this study. It is possible that members of
genetic support groups who have.experi-
enced genetic. discrimination may have
been more ‘motivated to volunteer for this

Table 3. Percentage of "réspondents withholding information or refusing to be tested for a genetic

aondition as result of fear.

Responses (%)

Queston Yes " No Don't
oo know
As a result of a genetic condition, have you or a member of
your farmily-—. : .
Refused to be tested for a genetlc condutlon for fear of g . 89 2
your insurance coverage being dropped. . .
Not revealed genetic information to an insurance 18 - 79 3
Not revealed genetic information to an employér. 17 81 2
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study. On the other hand, persons with
these resources of higher education and
membership in support groups traditionally

_have the skills and means to work with and

influence social systems and may have ex-
perienced less discrimination than other
groups. With adequate funding, a random
sampling of respondents from support group
or clinic populations could be selected with
probability methods and objective as well as
subjective information could be gathered.
.Another goal would be to design more
detailed questions to elicit information on
genetic discrimination from respondents.
Distinctions between the implications of
overt genetic disease and conditions on
each person and the effects on unaffected
family members, or persons who are carriers
or do not overtly express the consequences
of the genetic condition will require further
study. Consumers may be willing to partic-
ipate if confidentiality is assured and trust is
established. In this study, it was also found
important for the interviewers to have clin-

ical as well as technical skills in interview-

ing to facilitate the comforrt level of discuss-
ing sensitive issues. This would also'be rec-
ommended for future studies.

Although the goal of the HGP (and

‘other genetic testing and research) is to

help people, it could also cause harm if the
level of perceived discrimination is in fact
true. Neither the authors nor the respon-
dents (as indicated in earlier responses) are
suggesting that the HGP should not con-
tinue. On the contrary, there is strong sup-
port to continue research and to find ways
to deal with genetic discrimination includ-

ing federal or state legislation, guidelines,

and standards among insurers, employers,
researchers, and health professionals,” and
citizen advocacy to establish protections.

REFERENCES AND NOTES.

1. National Center for Human Genome Research, Na-

tional Institutes of Health, The Human Genome .

Project: From Maps to Medicina (NIH Publication No.
95-3897, Bethesda, MD, 1995). :
2. G. Geller et al. J. Law Med., Ethics 21, 238 (1993).

3. N. E. Kass, Hastings Cent. Rep. 22, S6 (19892); T.H.

Murray, d¥d., p. S12.

4, E. Draper, bid., p. 815.

5. L. B. Andrews, J. E. Fullarton, N. A. Holtzman, A. G.
Mutulsky, Eds. Assessing Genetic Risks: implkca-

" tions for Health and Social Policy (National Acadermy
Press, Washington, DC, 1994).

6. The Ad Hoc Committee on Genetic Testing/Insur-
ance Issués, Am, J. Hum. Genet. 56, 327 (1995).

7. T. H. Murray, “The Human Genome Project and Ge-
netic Testing: Ethical Implications,” Report of a Con-
ference on the Ethical and Legal Implications of Ge-
netic Testing: The Genome, Ethics and the Law,”

American Association for the Advancement of Sci-

ence, 14 to 16 June 1991,
8. R. M. Cook-Deegan, in Biomedical Poittics, K. E.
Hanna, Ed. (National Acadeerr%s Washington,
- DC, 1991), p. 148.

© 9. F. 8. Cdlling, J. Clin. Ethics 2, 4 (1991).

10. H. Ostrer, Am. J. Hum. Genet, 52, 565 (1993); U.S.
Congress, Office of Technology Assessment, Ge-

623




13.

14.

16.

netic Monitoring and Screening in the Workplace,
OTA-BA-455 (U.S. Govemment Printing  Office,
Washington, DC, 1990).

. Genetic information and Heatth insurance: Report of

the Task Force on Genetic information and Insur-
ance {National Institutes of. Health-Department of
Energy Working Group on the Ethical, Legal, and
Social Impiications of Human Genome Research, 10
May 1993}

. See, for example, P. R. Billings et al., Am. J. Ham

Genet. 50, 476 (1992).

As the interviews progressed and it was apparent
that few members of ethnic or racial minorities were
volunteering, additional telephone outreach was
made 10 support groups 1o increase awareness of
the project and opportunities for volunteering. This
was only partialty successful as seen in the demo-
graphic data.

There were no statistically significant differences in
the responses on the telephone and written inter-
views so they are reported here together.

. Of the 332 respondents, 80% were female, 57%

have at least a bachelors degree, and 90% were
Caucasian. Other characteristics were: 75% were
married and living with their spouses, 76% have chil-
dren, and 63% work outside the home. Family rela-
tionship, whether or not the respondent or family
mambers were affected, age of diagnosis, and cur-
rent age were also recorded.

Pracise data on the demographics of genetic sup-

. port groups are not available. Impressions are from

17.
18.

19.

21,

23.

24,

26,

. This definition of

staff of the Alliance of Genetic Support Groups
based on their conversations and communications
with the member organizations and attendance at

‘national, regional, and kacal mestings.

Redigious preferences were Foman Catholic, 26%;
Protestant, 41%; Christian-other, 8%; Jewish, 11%;
other, 2%; and none, 12%.
The interviewers were trained in interview tednques
by the principal investigator and participated in pre-
testing the questionnaire.
The questions on possible genetic discrimination
were taken from a questionnaire developed by Dr.
Dorothy C. Wertz, The Striver Center, Waltham, MA,
entitled, Ethical Issues in Genetics, Part 1, p. 33, No.
34, and used with permission of Dr. Weriz fletter of
16 December 1993).
genetic discrimination differs from the
one used by Billings et al. (12) as they did not include
actions against persons who were symptomatic or vis-
ﬁyaﬂec(edby&mga\ebcdisomefs Thedesgnd
does not according to

permit analysis
. ﬂndefntmoi&!lrngseml (1993}, Because the ques-

tions on discrimination ask about all farmity members at
orce, the questions do not distinguish among: @) the
direct consequences of ongong genelic disease or
conditions, (i} the effect of genefic disease on other
famity members, and (i} the consequences of genetic
information gained through testing.

M. J. Elfis Kahn, in a video by the HUGEM Project, An
Overview of the Human Genome Project and Its Eth-
ical, Legal, and Social issues (Georgetown University
Madical Center, Washington, DC, 1995).

. K. H. Rothenberg, J. Law Med. Ethics 23, 313

{1995).
The Ad Hoc Committee on Genetic Testing/insur-
ance Issues, Am. J. Hum. Genet. 56, 328 (1995).

“Report of the ACLI-HIAA Task Force on Genetic™

Testing,” The American Council of Life Insurance and
The Health insurance Association of America (1991).

Many respondents said they had never applied for

life insurance because they assumed they would be
tumed down.

. Since 1990, the Americans with Oisabiiities Act

{(ADA] has provided protection for persons with dis-
abilities in the workplace. The ADA prevents employ-
ers from openly denying employment or firing an
individual solely on the basis of a “disability” if there
are “reasonable accommodations” that can be
nwdenthewksetmgtoanowmepersmto
perform his or her job. tn April 1995, the ADA was
interpreted by the U.S. Equal Employment Opportu-
nity Commission to include healthy people who are
carriers of genetic disorders. implementation in gen-
eral reflies on empioyers and employees knowing and

624

similarly interpreting the faw as well as having good
faith efforts to comply.

. We wigh to thank the HUGEM Advisory Cormmittee:
N. A. Holtzman, F. Neal-Smith, E. O. Nightingale, K.
H. Rothenberg, and L. Walters, for assistance in
planning and carrying out the study. We also wish to
thank L. Palincsar, M. A. Wilson, S. Rennert, and M.
Voiner, for their assistance with the telephone inter-
views and M. J. Verdieck and M. O'Reilly for research

assistance. Most of all, we wish to thank the con-
sumers who provided the data. Funded by the Na-
tional Institutes of Health at the National Center for
Human Genome Research in the branch of Ethical,
Legal ano Social Issues, grant number RO1-
HGO0786-03. This support does not constitute an
endorserment of the views expressed in this article.

5 September 1896; accepted 2 October 1996

Kap104p: A Karyopherin Involved in the Nuclear |
Transport of Messenger RNA Binding Proteins

John D. Aitchison, Giinter Blobel,* Michael P. Rout

* A cylosolic yeast karyopherin, Kap104p, was isolated and shown to function in the
nuclear import of a specific class of proteins. The protein bound directly to repeat-
containing nucieoporins and to'a cytosolic pool of two nuclear messenger RNA (mRNA)

- binding proteins, Nab2p and Nab4p. Depletion of Kap104p resuited in a rapid shift of
Nab2p from the nucleus to the cytoplasm without affecting the localization of other
nuclear proteins tested. This finding suggests that the major function of Kap1 04p lies in
returning mRNA bnndmg proteins to the nucleus after mRNA export.

5

Transport across the nuclear envelope oc-
curs through nuclear pore complexes
{NPCs) and is governed by the interaction
of soluble transport proteins (karyopherins)
with the transport substrate and the NPC
(1-12). Most of our understanding of the
mechanism of translocation comes from
studying protein import in semiperme-
ablized cells (I} of model karyophilic pro-
teins that carry a nuclear localization signal
(NLS) from either the SV40 large T anti-
gen or nucleoplasmin (2). These classical

NLSs are recognized by karyopherin a in a.

dimeric cytosolic complex with karyopherin
B (3-8). The complex docks at the NPC
through its interaction with nucleoporins
that contain characteristic repeated peptide
motifs (6-11). The small guanosine triphos-
phatase, Ran, and p10 are required for the
subsequent translocation of .the substrate
{and karyophenn o) through the NPC (11,
12).

Distinct - saturable and noncompeting

pathways for the import of different karyo- -

philes have been uncovered through the use
of microinjection studies in oocytes (13-
15). Similarly, saturable noncompeting
pathways exist for the export of macromol-
ecules from the nucleus (14, 16, 17). The
signals that mediate many of these processes
are different from. classical NLSs (14, 15,
17-19} and thus may use recognition fac-
tors other than karyopherin a and karyo-
pherin B for nuclear transport. Here we
characterize the first such factor, which we

Laboratory of Cell Biokogy, Howard Hughes Medical In-
stitute, Rockefeller University, 1230 York Avenue, New
York, NY 10021, USA.
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term Kap104p and which is required for the
import of at least two yeast nuclear mRNA
binding proteins.

The Saccharomyces cerevisiae protems
Kap60p and Kap95p are homologs of mam-
malian karyopherin « and karyopherin B
{20). Sequence comparisons of Kap95p
with the complete yeast genome database
uncovered ‘three additional proteins that
are structurally similar to Kap95p; two of
these, which ‘we. term Kapl23p and
Kap104p, have not been previously charac-
terized (21}, and the third, Pselp, was iden-
tified as a multicopy enhancer of protein
secretion (22). The sequence alignment of
Kapl104p with Kap95p is shown (Fig. 1A).
The proteins bear substantial similarity over
their entire lengths, and secondary structur-
al predictions suggest that Kap95p and
Kapl04p share the same overall domain
structure of HEAT motifs (23).

Deletion of KAP104 resulted in a severe
growth defect and temperature sensitivity
{24). Immunofluorescence microscopy (25)
with antibodies specific for Kapl04p (in
wild-type cells) showed that KaplO4p was
mainly cytosolic and was apparently absent
from the nucleus (Fig. 1B). However, in
nupl 20A cells; which cluster their NPCs to
a region of the nuclear envelope opposite
the nucleolus (26), KaplO4p colocalized
with the nucleoporin Nsplp (27) (Fig. 1C).
The ability to detect coincident staining of
the nucleoporins and Kap104p under these
conditions likely was due to an interaction
of Kap104p with NPCs. '

Subcellular fractionation (28) was con-
sistent with the distribution of KapiO4p
detected by immunofluorescence. Kap104p
was present mainly in the cytosolic fraction,
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[ Flunk the Gene Test and

At adNRANS WA

Lose Your"

Insurance

' DNA probes may offer

dazzling insights. But
they have helped foster
a pernicious new form
of discrimination.

BY GEOFFREY COWLEY

48 nNewswEEX DECEmMBER 23, 1995

AMIE STEPHENSON HAS SEFN FIRSY-
hand what modern genetic science
¢an do for a family. When her son
David was 2 !ears old. a pediatri-
cian noticed developmental delays
and suspected {ng'fe X synidrome,
2 hereditaxy form of mental retar
dation. A lab test confirmed the di-
agnosis, and the Stephensons spent several
years leaming to live with it. When David
was B, he visited & neurologist, who serib-
bled “fragdle X" on ao insurance-company
claim form. The company responded

promptly —by canceling coverage for the
enﬁrep famﬂyyof six. There is no medical
treatment for fragile X, and none of David's
siblings had been diagnosed with the condi~
tion. “The company didn't care,” Stephen~
son says. "They just saw a positive genetic
testand said, “You'reout’.” '
.From the dawn of the DNA era, critics
have worried that genetic testing would
create a “biological underclass™—a popula-
tion of people whose genes brand them us
poor risks for employment, insurance, even
marriage. The future is arriving fast, Med-
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ical labs can now test human cells for hun-
dreds of anomalous genes, Besides tracking
rare conditions, such as Huntington's dis-
ease and cirsn'c fibrosis, some firms now
gauge people’s susceptibility to more com-
mon scourges. By unmasking inherited my-
tations in p53 (main story) and other genes,
the new tests can signal increased risk of

been quietly testing new hires’ blood and
urine samples for evidence of various cone
ditions. They claim blacks were screened
for the sicklescell trait, Latinos for syphilis
and women for pregnancy. "I can't say the
information was put to some incredibly
harmful use, because we don't know what
happened.” says Vicki Laden, a San Fran-

everything from breast, colon and prostate . ¢isca lawyer who has tried unsuccessfully

turmors to lymphoma and leukemia.
Many of the tests are still too costly
for mass marketing, but that will
change. And as the Stephensons’
story - suggests, the consequunces
won't all be benign. “This is bigger
than mace or sexual orientation.”
says Martha Volner, health-policy
director for the Alliance of Genetic
Support Groups, “Genetie discrimi-
nation is the civilsrights fssue of the
2ist century.”

No one would argue that genetic
tests are worthless. Used properly,
they can give people unprecedented
power over their lives. Prospective
parents who discover they're s:lent
carriers of the gene for a disease like
Tay-Sachs. which causes death by .-
the age of 8, can make better-in-
formed decisions sbout whether and
how to have kids. Some genetic mal-
adies can be managed through med- -
ication and lifestyle changes once
zhey;:ae identified. And Wi 'kefohnm-
ing that you're at specia} risk for can-
cer may be an emotional burden, it
can also alert you to the need for in~__
tensive monitoring. Jane Gorrell
knows her farnily is prone to colon
cancer. Her father developed bun-
dreds of precancerous polyps back in
the (9605, and both she and her sister
had the same experience during the
"70s. Their condition, known as fa-
miliz! adenomatous polyposis, has
since been linked toa mutationin the
. p58 gene—~and Gorrell has learned
that one of her two children inherited
1t. Though the child has suffered ao
symptoms, she gets frequent colon
exams and is helping researchers test
adrug that could help save lives.

" The catch is that no one can guur-
antee the privacy of genetic informa-
tion. Outside of large group plans, insur-
snce companies often scour people’s
medical records before extending cover-
age. And though employers face some re-
© strictions. virtuelly any company with a
benefits program can get sccess 10 workers
health dats. So can schools, adoption agen-
cies and the military. Employees of Law-
rence Berkeley Laborutory (LBL). & large
resesrch institution owaed by the Depart-
ment of Energy and opersted by the Uni-
. versity of California, recently discovered
that the organization had for three decades

to sue the lab for civil-rights violations.

LBL recently stopped the testing.

How often is genetic informaticn used
against p2ople? No one kmows, but there are
signs that discrimination fis fairly com-
mon ~even in the absence of sophisticated
tests. [n one recent study, researchersled by
Georgetown University sociologist Virginia
Lapham surveyed 332 families belonging to
genetic-disease support groups: 22 percent
of the respondents said they'd been refused

“health insurance, and 13 percent claimed

their perceived risks bad cost them jobs.

_hereditary mutations in BRCAY, a recen

In another 1998 study, a team led by Lisa
Geller of Harverd Medical School doeu-
mented more than 200 instances in which
healthy people experienced genetic dis-
erimination. As in Lapham's study, many
participants told of losing their heslth and
life insurwnce. Bui thet wasn't their only
problem. One respondent was dended a jo
selling insurance after he disclosed that he
bad hemachromatosis. 2 hereditary
iron-storage problem that can be
treated for about $1,200 2 year. A so-
cial worker who had excelled during
her Birst year at & Wisconsin health-
care cotppany was quickly forced
out after mentioning that her uncle
had Huntington's, a degenerative
brain discase that victims’ offspring
have a 50 percent chance of develop-
gf. Cerol Isaacson Barash, the bio-

s consultant who administered
the "Geller study, reealls another
case in which & woraan n the early
stages of Huntington's disease was
unable to place her child with 2 pri-
vate adoption agency, A public
agency took the child, eventually
raatching her with a couple who had
previously been  rejected them-
selves ~because one parter carried
the Huntington's gene. “It's a stark
comumentary on how society regards
pe%ple strisk,” f:g}s Bn.:-as;h.I o

Not surprisingly. ple m
high-risk families havep::me to fear
tests almost as much as disease. Lori
Andrews, a Chicago law professor
and former head of a federal task
force on the social implications of
geneti¢ research. notes that only 15
percent of people with a Hunting-
ton's afflicted parent choose to learn
their own status. Diserimination
isn't their only concemn; virtually
everyone testing positive for the
Huntingtou's gene develops debili-
tating symptoms during middle age.
and doctors can do nothing to help,
But people who might benefit from
genetic tests are ost as leery.

town University Medical Center
¥ surveyed 279 people from families

nFlagued by breast and ovarian can-
cer, only 43 percent wanted to be tested for
discovered gene that is often implicated In
those diseases. Many taid the prospect of
discrimination scared them off. Kendra
McCarthy. a 47-year-old admiristrator st
the Virginia Department of Mental Health,
saw her mother die of breast capcer at 34,

. ber father of esophageal cancer at 41. When

scientists developed tests that might have
gauged her own suscepubility. she always
declined to take one. McCarthy doesa’t re-
gret that decision, She has developed
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. One of the wonderful things about science is that there are no stupid questions. Nobel
* Prize winners ask the same ones you do. Who cares if they are working to cure deadly
diseases while you're only trying to make sense of the science pages. A primer:

What is a gene?

The basic unit of heredity, a gene con-
sists of en ordered sequence of chemi-
caly called nucleotides and designated
by the letters A, T, Cor G. A gene is
situated on one of the 23 juirs of human
chromosomes. It carries instructions for
the production of proteins. The se-
quence of nucleotides serves as a chem-
ical code, determining which protein
the gene makes. Genes take the form of
a double helix.

Where are genes?

Every cell in the body contains exactly
the same genes (roughly 100,000). We
have two copies (identical or just simi-
lar) of every gene. The only exceptions
are sperm and egg cells, which contain
one for each chromosome pair rather
than both, and red blood cells, What
makes one cell different from another
(liver from muscle, for instance) is not
their genes—which are identicalbut
which of the genes are turned on.

What is a mutation?

Any change in the normal sequence of .

nucleotides in a gene. A mutation can
be the deletion of a nucleotide or the
change of one nucleotide to ancther.

What causes

a mutation?

A mutation can be inherited: if the egg
or sperm cell that produced the clild

breast eancer, but she still has her health
coversge, and a life-insurance plan to pro-
tect her two sons. :

Besides depciving people of potentally
usefu] information, the fear of Jiscrinﬁnm
tion can hamper scientific progress. Bar-
bara Weber, a geneticist with the Universi-
tv of Pennsylvania Cancer Center, often
asks women who learn they have BRCAY
mutations to take part in confiduntial fol-
low-up studies. She wants to know which
strategies are most effective for preserving
their health. “We have the tools to answer
these questions,” she says. “All they haveto
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contained & mutation, so will every one
of the child's 30 trillion cells. A muta-
tion can also be caused by radiation, by
“mutagens” (chermicals, such as benzo-
pyrene, found in cigarette smoke) or

by some viruses.

What happens if
a gene is mutated?

the protein it
ed to. Since a cell has two

copies of each gene, often it can get by

‘with only oue heslthy version, and a

i
3
L3
-
1
-
-
-
z
-
<
-

mutation kas no medical consequences,
But if the mutation oceurs in an eggor
sperm cell, it can be pasced on to chil-
dren. And if both copies are mutated,
or if the cell needs both copies to fune-
tion, then the cell is po longer able to
earTy out its job.

do ig tell us how they're doing every six
months.” Yet three fourths of the women
she approaches say no.

The federal government is now taking
steps to make genetic information less
threatening. The recently enscted Health
Insurance Portability and Accountability
Act (better known as Kennedy-Kassebaum)
bars insurers from trezting genetic muta-

. doesn’t dea] with

tions as “pre-exsting conditions” unless !
they're causing illness. The insurance act
also guarantees coverage to anyone leaving
one group plan for another, whatever his
pre-existing conditions. That will make §
switching jobs easier for many people, but §
ethicists say the act is only a first step. Be-
cause it covers only group plens and
disability insurance, it
wont do much for folks like Theresa
Morelli, an Ohio lawyer who applied for in-
dependent coverage several years ago.
Morelli was 28 and in perfect health when
she met with an insurance agent znd paid &
her first premium. A month later, she got &8
her check back, z}on%ewit‘n a letter saying
her application had been denied because
her father had Huntington's discase. Mo~
relli’s dad had in fact received that dizgno-
sis—~erroneously, it tumed out--and her
doctochad made anote ofitin herchart,
The restrictions on employers are as
porous .43 those on insurers. The 1990

Americans with Disabilities At bars com- i

panies from diseriminating against people
with disabilities —and it defines that term
broadly encugh to include genetic muta-
tions that have vet to cause symptoms. But
the act does nothing to keep employers
from gathering medical information. “As
long ss empleyers have access to genetic in-
formaticn,” says Lewis Malthy of the
ACLU, “they'l have an irresistible
incantive touseit.” - )

_Lawmakers are now racing to
strengthen the protections. At least
15 states have recently placed re-
strictions o insurers of employers,
and Congress will consider several
bills in the new session. The insure -
ance industry argues that it should
be Fee to charge people rates that
j  reflect their riske. at least when

" dealing with individuals and small
companjes. That way. says Richard
Coorsh of the Health Insurance As-
sociation of America, each applicant 8
pays the fairest possible price. But 8
most ethicists contend that where
health coverage is concerned, peo-
ple shouldn't be penalized for risks
they can't modify.

" Discrimination isn't the only po-
tential downside to geuetic testing.
Some of the new susceptibility tests
are only vaguely predictive of ill-

nies that offer them 10 counse! pa-

- tients about what the results actually mean.
Even when the tests are sound and the ce-
sults secure, the knowledge they create can
dash hopes and divide families. Unfortu-
nately, principled ignorance doesn’t always
make life easier: ‘

With Axne Uxpeawood in New York,

Kanpw Soarncen in Chicago
and Maty Hacek in Washington

ness—and no one forces the compa-
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Genetic Discrimination: A Case Study Analysis
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ABSTRACT

Background. As the development and use of genetic tests have increased. so have

* concerns regarding the uses of genenc information. Genetic discrimination, the differential

treatment of individuals based on real or perceived differences in their genomes. is a

recently described form of discrimination. The range and significance of experiences
associated with this form of discrimination are not vet well known and are investigated in
-this study, :

Methods. Individuals at~mL to det ‘elop a genetic condition and parents of children with
specific genetic. conditions were surveved by questionnaire for reports of genetic
discrimination. A total of 27.790 questionnaires were sent out by mail. Of 917 responses
received, 206 were followed up with telephone interviews. The responses were analvzed

regarding circumstances of the alleged discrimination, the institutions involved. issues

relating tothe redress of grievances, and strategies fo avoid discrimination.

Results. A number of institutions were reported 10 have engaged in genetic discrimination
including health and life insurance companies. health care providers, blood banks.
adoprion agencies. the military. and schools. The alleged instances of discrimination were
against individuals who were asymptomatic and sometimes Impacted- on .other
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asymptomatic relatives. Few surveyed respondents knew of the existence of institutions .

such as state insurance commissions or the Medical Information Bureau, Inc., which may
plav roles in redress of grievances or correction of misinformation.

Conclusions. Genetic discrimination is variable in form and cause and can have marked
consequences for individuals experiencing discrimination and their relatives. The presence
of abnormal genes in all individuals makes each person a potential victim of this rype of
discrimination. The increasing development and wiilization of genetic sests will likely result
in increased genetic discrimination in the absence of contravening measures.

The growing knowledge of human genetics. stimulated in part by the Human

Genome Project, has engendered a societal need to understand potential hazards as
well as benefits of this knowledge. With the increased ability to identify genetic
differences. it is important to elucidate appropriate uses of genetic information from
the perspective of both individuals and the public. At the same time, safeguards must
be devclopcd to minimize inappropriate uses of this information!4. One area of
concem is genetic discrimination.

The term “genetic discrimination™ has been used to dcscnbe the dxffcrcnual
treatment of individuals or their relatives based on actual or presumed genetic
differences as opposed to discriminaticn based on phenotypes-’. Sources of genetic
information that enable such discrimination include genetic and sometimes non-
genetic medical tests, family histories. and information obtained from clinical
examinations. Each of these sources has important limitations in terms of its reliability
in predicting whether a particular genetic condition will occur and, if so, the clinical
course of the associated discase. These limitations include but are not restricted to the
sensitivity and specificity of genetic tests, the intrinsic clinical variability of many
hereditary conditions. and the impontance of environmental factors.

A pilot study of genetic discrimination showed this problem to involve more
disorders than was previously revealed by isolated reports. The reported incidents
involved a variety of social institutions such as life and health insurance organizations,
and sugpested that genetic discrimination may become a significant social policy
problem. Based on this work and reports of genetic discrimination by others, there is
now serious concern regarding the importance of this problem3-5- 8-11, This concern is

intensified by the proliferation and increasing utilization of genetic tests made possible

in part by technological advances made by the Human Genome Project and by the
application of these technologies by commercial interests12-14, :

Previous reports of genetic discrimination involved studies of relatively small
numbers of individuals and, consequently, would not be expected to reveal a full range
of the discriminatory experiences faced by affected individuals and their families.
Here we report on case studies obtained in 1992-1993 of individuals living throughout
the United States at-risk for or related to people at-risk for the following disorders:
hemochromatosis. phenylketonuria (PKU), ‘mucopolysaccharidoses (MPS), and
Huntington disease. We describe the spectrum of discrimination reported by some of
these individuals and discuss its implications through analysis of selected informative
cases.
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METHODS

Study Design

" Individuals at-risk for ‘genetic discrimination were sent questionnaires during
1992-1993. The definition of genetic discrimination has been previously presented and
distinguishes genetic discrimination from discrimination based on phenotype!*. Only

_those cases in which individuals appeared to have no symptoms (i.c. no apparent °

phenotype at the time of the reported discrimination) were included in this study.

Questionnaires and Interviews '

Two questionnaires and an interview instrument were developed based on findings
from our pilot study. They were reviewed by consultants experienced in qualitative
research methods and questionnaire design and were approved by the Shriver Center's
Institutional Review Board. The two questionnaires were distributed through the
mailing lists of genetic discase organizations selected according to the criteria
. described below. and were accompanied by a letter describing the research group and
the goals of the study. One questionnaire was directed at individuals who had or were
at-risk to develop a genetic condition. The other questionnaire was directed at parents
who had a child with a genetic condition. Both were designed to acquire information
about whether an individual believed that she/he or a relative had experienced

discrimination because of a genetic diagnosis or assumption of genetic predisposition

to the disorder, as well as a brief description of the discriminatory event(s) (Table 1,
see p. 85). The descriptions of the alleged discriminatory events were used to screen
the returned questionnaires for cases that appeared to fit the definition of genetic
discrimination used in this study. That is, the person alleging discrimination was not
symptomatic for a genetic disorder (or any other disease which might confound the
claim of discrimination) nor did the complaint appear to involve legitimate actions by
companies or individuals that were construed as “unfair” by the individual claiming
discrimination. Some cases were included where an apparent conflict between the

perception of the individual and the apparent point of view of an institution illustrate

areas of ambiguity concerning the “faimess™ of the situation.

Telephone interviews were conducted with individuals who, from their responses
to the questionnaire, appeared to have experienced genetic discrimination as described
above. An attempt was made to interview all individuals whose questionnaire answers
- met the above criteria and who indicated in their retumed questionnaires that they were
-willing to be contacted by telephone. The script (available by request) used to conduct

the interviews was designed to obtain more detailed information about the perceived
discriminatory event(s) (Table 2, seec p. 86-87). For example, in cases of alleged

discrimination by an insurance company, the interviewee was asked about how the

company found out about his/her genetic status. what correspondence and
conversations were held with individuals at the company, what reasons were given by
the company for actions taken, whether outside support or counsel was sought,
whether the case was reconsidered after communication with the company, length of
time of response. who within the company handled the case, whether alternative
~ policies were offered, etc. In addition, general information was elicited regarding the
economic and educational status of the individual, as well as pertinent medical
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information including whether the individual was asymptomatic. We also sought to
determine the origin of the genetic diagnosis or supposed genetic risk factor, perceived
ability to redress a grievance, the extent to which an individual challenged adverse
decisions. and the impact of personal genetic information on the individual and her/his
familv. The Medical Information Bureau. Inc. (MIB) and state insurance commissions
are institutions which may be useful to individuals seeking redress regarding
insurance. After conducting a number of interviews. it became apparent that the
respondents differed widely in their knowledge concemning avenues for seeking redress
for complaints involving insurance. Consequently. questions concemning whether the
individual knew of the MIB and state insurance commissions were added to
subsequent interviews. Consenting interviewees were anonymously tape recorded to
aid in the transcription of information. In addition, documentation of discriminatory
events was sought. including such items as letters from insurance companies and
medncal and personal notes.

Study Groups ‘

The specific disorders -targeted for this study were Huntington disease,
phenylketonuria (PKU). hemochromatosis, and mucopolysaccharidoses (MPS). They
were chosen because they met the following criteria: (1) the genetic basis of the
condition is known and unambiguous: (2) discrimination directed against individuals
with these conditions would most likely be due to the genetic bases of these
conditions, rather than due to physical symptoms; and (3) support groups for persons
with these conditions exist so that individuals could be contacted easily. These
conditions were also selected because they cover a spectrum of situations including
dominant and recessive disorders, treatable and untreatable disorders. relatively
common disorders for which screening programs exist, and rare disorders for which
screening programs are not indicated. Note that the individuals with recessive
disorders included both those with the genotype for the disorder and those who are
simply cammers.

Huntington discase is a fatal. untreatable, autosomal dominant disorder whose
svmptoms generally appear in middle age. There is currently a molecular genetic test
available to diagnose this condition. Hemochromatosis is an iron storage disorder with
a variable phenotype. some individuals being completely -asymptomatic. This
autosomal recessive disorder is treatable by phlebotomy (drawing blood). PKU is an
autosomal recessive disorder for which all. newboms in the United States are tested. If
left untreated the disorder results in mental retardation. However. PKU is successfully
treated by placing the child on a special diet. MPS disorders are usually associated
with mental retardation and organomegaly.

A total of 27.790 gquestionnaires were mailed by the following groups. to their
members: The Huntington Disease Society of America. The Hemochromatosis
Research Foundation. The National M.P.S. Foundation. and the PKU Clinic at
Children’s Hospital. Boston. MA. These mailing-lists included donors and interested
individuals who were not appropriate respondents to the questionnaire, a factor which
was expected to result in a low response rate. However, contacting individuals through
a national organization was more likely to get a broader response than that obtained by
contacting individuals through a few clinics. Respondents to the questionnaire
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included individuals who were at-risk to develop & genetic disorder but who were not
informed of their genotype. individuals who were presymptomatic for a specific
genetic condition, and individuals who were asymptomatic because of receipt of a
therapy or were heterozygotes and thus only “carriers” for an autosomal recessive
condition. '

RESULTS

Of the 917 returned questionnaires. 455 respondents asserted that they had
experienced genetic discrimination and 437 that they had not. The remainder gave
ambiguous answers that could not be specifically classified. Some respondents
reported experiencing genetic discrimination-in more than one setting. After screening
the questionnaires for cases that appeared to fit the definition of genetic discrimination
used in this study. we were able to contact for interviews 206 individuals who reported
that they experienced genetic discrimination. Detailed breakdowns of the responses of
all respondents to the questionnaire, categorized by disease group, are given in Table 3
(see p. 88).

A variety of different institutions allegedly d:scnmmatcd against the rcspondems
The majority of cases involved discrimination by health and life insurance companies
but there were a number of cases involved emplovers, adoption services, and blood
banks. The cases reported below are grouped according to agents/institutions aliegedly
engaged in the genetic discrimination. followed by results of the impact of genetic
discrimination on individuals and family members, responses and counter-measures
taken to mitigate the effects of genetic discrimination. and information penmcm to the
underlying bases of this phenomenon.

Agents/institutions engaging in discriminatory practices
* Health and Life Insurance Corporations -

Four aspects of discrimination are illustrated by the cases involvi ing health and life
insurance: (1) discrimination against individuals who were asymptomatic: (2)
differential treatment of asymptomatic individuals or families once a genetic diagnosis
was established. thus treating the genetic diagnosis as a preexisting condition: (3) the

failure of some group insurance plans to provide coverage for qualified individuals

with a genetic diagnosis: and (4) the loss of insurability suffered by relatives of an
mdividual with a presumed genetic disease. These issues are 1llustrated by the
following cases.

C ase a. A health maintenance organization (HMO) had covered the medical expenses
of a child since binth but refused to pay for occupational therapy after she was
diagnosed with MPS-1. claiming that the condition was pre-existing. All bills relevant
to the condition had been paid up to the time of diagnosis. The occupational therapy
had been pre-approved by the managed care corporation. The situation was remedied
after the family complained to a customer service representative of the HMO.

Case b: A private insurer in Colorado notified the parents of a three year old who had
been recently diagnosed with an MPS syndrome that the child’s policy was terminated

Science and Engineering Ethics, Volume 2, Issue 1. 1996 E 75



L. N. Geller. 1. S. Alper. P. R. Billings, C. I. Barash, J. Beckwith, M. R. Natowicz -

although the family had been on the policy for nine months before the diagnosis. After
an extended negotiation that included retention of a lawyer and the threat of a lawsuit,
the insurance policy was reinstated. However, a rider was added to the pohcy
excluding coverage for two common MPS-related complications.

Case c: A 24 year old woman was denied life insurance due to her “strong family
history of Huntington's Chorea™ and the fact that she has never been tested to
determine if she is “currently a carrier.” The rejection letter stated that if she “should
be tested and if found 1o be negative.” the company would issue a standard contract.

Case d: A mother submitted applications for employment-based life insurance
policies simultaneously for her two children. one of whom had Hurler syndrome, a
form of MPS. Both were rejected. The rejection letter indicated that the child with
Hurler syndrome was denied a policy because the condition is fatal: no reason was

given for the denial of a policy to the other child. She was later able to obtain coverage

for the healthy child through a different employer.

* Clinical Profcsswnals :

In several cases medical professionals rcponcdly pressured paucnts or clients at-
risk for having children with serious genetic conditions, to undergo prenatal diagnostic
testing or to forsake having children. .

Case e: A PKU gene carrier reported that during a routine pediatric visit, her child's
doctor advised her that it would be unwise to have more children and that she should
consult a genetic counselor to understand “the implications of PKU™.

Case f: A couple in which one member was at-risk for Huntington disease reported
- that physicians tried to compel them to undergo prenatal genetic testing and reportedly
coerced them to sign a document agreeing to abort an affected pregnancy. They also
reported being required by a health care provider to undergo genetic counseling despite
their belief that they had comprehensive knowledge about the genetic risks-and their
decision to continue any pregnancy irrespective of Huntington disease status.

« Adoption

Three issues are illustrated by the cases of allegcd discrimination by adopuon
agencies. They are: (1) a misunderstanding of the nature of the presumed genetic
condition with consequent unfair treatment of the prospective parents: (2) the
requirement that individuals “pass™ a genetic test before being allowed to adopt a
child: and (3) the assumption that individuals with gcncnc diagnoses should adopt only
children at-risk of having a dxsabzhty

Cuse g:  One respondent. a carrier for MPS. was required by an adoption agency o

repeat the blood and urine tests routinely required of prospective parents. It was
reported that agency personnel found it “inexplicable™ that the original test results
were normal in someone who was a carrier for a genetic disorder.
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Case h: A married woman leamed that she was at-risk for Huntington disease when
she was 25 years old. A year later she and her husband decided to adopt a child on the
advice of her physician. The latter told her it would be berter for her not to have her
own children and that she could easily adopt. She therefore underwent a tubal ligation
and the couple began the adoption process. The adoption agency application asked
why the couple was not able to have children biologically. inquired about the presence
of hereditary disorders, and required centification from a doctor that the couple was
sterile. Shontly after filing the application, the couple received a letter from the
adoption agency refusing them the opportunity to adopt based on the woman's risk of
Huntmgton disease.

Case i: A birth mother with Huntington disease was refused the opportunity to place
her child up for adoption through a state adoption agency but the child was accepted
by a private agency. A couple with one member at-risk for Huntington disease had
been unsuccessful in trying to adopt a child who was assumed to be genotypically
normal. However, that at-risk couple was permitted to adopt the at-risk infant.

« Armed Services
The case described below involving the ammed services shows that even

* institutions as structured as the military may not have a consistent pohcy thh regard
to people at-risk for genetic conditions.

Case j: An individual enlisted in the Air Force and revealed his (approximately 50%)

risk status for developing Huntington disease. When applying for reenlistment. he was

discharged due to his risk status, although he was asymptomatic. The brother of this
individual served in the Marines (who were aware of his risk status) until he became
symptomatic for Huntington disease at which time he received a medical discharge and
treatment at a V.A. hospital.

« Employers )

In many of the cases involving employment, individuals believed that they were
not hired or were fired because they were at-risk for genetic conditions. In other cases,
individuals who were employed reported that they were reluctant to seek either a more
desirable job or a job in a different location because they feared that thcy would be
unable 10 obtain health insurance in lhcu new position.

Case k: A 24 year old woman was fired from her job as a social worker shortly after
her employers learned that she was at-risk to develop Huntington disease. In the eight-
month period prior to her termination she received three promotions and outstanding
performance reviews. However. while conducting an in-service training on admitting
and caring for Huntington disease patients, she revealed that she had a family member
with Huntington disease. Shonly afterwards, she was given a poor performance

review. Her employers declined to give examples of poor performance. She was soon -

fired and told by a co-worker that the employer was concemcd about her nsk 0
develop. Hummgton disease.
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Case I: A 53 year old man was interviewed for 2 job with an insurance company.

" During his first interview he revealed that he had hemochromatosis but was

asymptomatic. During the second interview, the company representative told him that

the company would be interested in hiring him but would not be able to offer him

health insurance because of his hemochromatosis. He agreed to this condition. During

the third interview he was told that although they would like to hire him. they were
unable to do so because of his hemochromatosis.

+ Educational institutions .

Our study elicited a few reports of genetic discrimination occurring in educational
institutions. As is the case for the examples described above, the examples of genetic
discrimination by educational institutions involved the denial of opportunities to
apparently qualified individuals because of a perceived gencuc abnormality in those
individuals. -

Case m: In a small town. two healthy children attended the same school as their
disabled brother. That brother had MPS 1l and attended a special education class.
When in second grade. one of the healthy children was judged to have poor
-penmanship. A teacher decided that this indicated the onset of MPS 1l and sent the
child back to first grade without consulting the parents or a physician. The parents
protested and the child was placed in the appropriate grade.

« Blood Banks

Twenty-two respondents with hemochromatosis reported that they were not able to
donate blood. The American Red Cross has a policy of rejecting blood donations from
all individuals with hemochromatosis arguing that the donations are treatments, not

gifts!6. A significant number of respondents stated that they donated blood because

their health insurance would not pay for phlebotomy treatments. In some cases. blood
banks were willing to perform phlebotomies as treatment for a fee. Several of these
cases have previously been discussed!!. In the case below. prejudice or ignorance of a
medical condition apparently played a role in inappropriately dcnymg a potential
donor the opponumt} 1o give blood.

.Case n: A man who had mgularly donated blood for a number of years was refused
phlebotomy when the nurse responsible for scheduling at the local blood bank learned
that he had been diagnosed with Huntington disease. Donating blood was important to
this man as a way of making a contribution to society. His neurologic findings. if any,
were apparently not an issue since the director of the blood bank invited him to resume
‘his blood donations once that particular nurse retired.

Personal reactions among people at-risk for genetic discrimination

Not unexpectedly. experiencing one or -more episodes of genetic discrimination
engenders a gamut of personal/psychological reactions for both the affected individual

and. often. for other family members. These involve loss of self-esteem. alienation

from family members and others, and alterations in family dynamics. For example,
some individuals reported that they felt stigmatized and unworthy of marriage or that
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they should only marry disabled individuals. Others behaved as if they had a genetic
condition even though they had not been diagnosed. In some instances, family
members blamed each other for problems caused by a genetic diagnosis. The cases
excerpted below illustrate some of these complex feelings and interpersonal dynamics.

Case 0. A woman at-risk for Huntington disease chose her profession {school teacher)

because it provided good benefits. especially disability benefits. Although some of her

friends know of her risk she has kept the mformanon from her employers as she
“doesn’t trust™ them.

Case p: A woman at-risk for Huntington disease reporied that friends and co-workers
continually pressure her to undergo genetic testing arguing that if information can be

obtained. she should not remain ignorant. As a result. she feels less free to discuss her

risk status with friends and is resentful of the intrusion.

Case ¢ A woman leamed of her risk of Huntington disease in adolescence. She
reported feeling that she could not have a “normal” life, had no interest in marriage or
children, and chose a career which had good disability benefits available. Later.
genetic testing revealed that she was at low risk to develop Huntmgton disease and
since then has actively pursued changes in career and marriage.

Strategies to avoid genetic discrimination

Many individuals utilized strategies to avoid experiencing genetic discrimination.
These strategies included purchasing insurance policies prior to genetic testing. being
tested anonymously. paying out-of-pocket for tests so that insurance companies would
not obtain the results. providing partial disclosure of relevant information and.
sometimes. providing incorrect information (see also reference 17).

Individuals reported avoidance of genetic testing or situations where genetic
information could be used against them. For example, several of these respondents
reporied that they had never been rejected for insurance because they had not applied
for insurance: they stated the belief (true in the case of Huntington disease) that their
applications would necessarily be denied.

Case r:  The parent of an individual died of Huntington disease. Fearing adverse
consequences at work if the diagnosis became known. the individual arranged for the
diagnosis “asphyxiation” to be reported as the cause of death so as to avoid mention of
the disease in an obituary. ' :

Case s:  An 18 vear old man. at-risk for Huntington disease, wished to enlist in the
Marines in order to serve in the Persian Gulf War. He believed it unlikely that he
would become symptomatic during his tour of duty but that his risk status would
disqualify him from service. He therefore answered “no” to questions regarding
hereditary disorders on his application and did not include Huntington disease in his
family medical history.
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Knowledge of the Medical Information Bureau

The Medical Information Bureau, Inc. (MIB) is a private, non-profit corporatioﬂ

which provides insurance companies with medical and certain non-medical
information about potential insurees!8, Member organizations (mostly insurance
companies) have access to its computerized data bank of information about
individuals. Thus. genetic information provided by the MIB could result in
inappropnate discrimination in obtaining health or life insurance. particularly if
recorded data are incorrect or misleading!8-19. The MIB does offer the opportunity for
_individuals to examine their MIB records and request corrections. However, doing so
requires knowledge of the existence and function of the MIB. We therefore questioned
individuals- conceming their awareness of the MIB. Only 10 of the 55 (18%)
respondents asked about the MIB knew of its existence and none had asked for access
to their MIB records.

Knowledge and use of state insurance commissions

State insurance commissions are charged with regulating the insurance industries
in their states. Consequently, appeal to a state insurance commission is one mechanism
for challenging a perceived discriminatory decision regarding procurement of
insurance. Therefore. study participants were sampled regarding their knowledge of
state insurance commissions. Nineteen out of 58 respondents (33%) knew of the
existence of state insurance commissions. Many of the nineteen thought the purview of
thcsc commissions was limited to automobile insurance.

DISCUSSION -

The purpose of this study was to determine the varieties and impact of genetic
discrimination using the case studies of individuals having, or who were at-risk for,
abnormal genotypes. The results extend the findings of the pilot study: genetic
discrimination exists and has significant impacts on individuals and their families. The
pilot study provided evidence of genetic discrimination in several social arenas: health
insurance. life insurance, and adoption. This study confirmed these findings, providing
many more instances of genetic discrimination in each of these areas and in zdenufymg
additional institutions engaged in discrimination.

This study also revealed several additional rarmﬁcauons of the phenomenon of
genetic discrimination. First, some cases were reported in which clinical professionals
appeared to give judgmental and possibly coercive counsel to persons who were at-risk
for abnormal genotvpes and/or who were at-risk of having offspring with abnormal
genotypes. While all individuals, professional or otherwise, have personal positions on
ethical issues. the imposition of a clinicians values with respect to reproductive
decisions is regarded as inappropriate??. It is not possible to determine whether the
alleged incidents occurred exactly as they were related to us. Nonetheless, even if
some of these cases reflect a misunderstanding between the health care provider and
patient, they suggest that poor commumcauon can gwc rise to the perception of
discnimination.

Second. while this study was not designed to cvaluatc the psychologxcal effects of
genetic discrimination. the pervasiveness and importance of these effects became

80 Science and Engineering Ethics, Volume 2, Issue 1, 1996



Individual, Familv, and Societal Dimensions of Genetic Discrimination

apparent. The cases that we have Ssummarized illustrate typical feelings expressed by

respondents. Individuals reported stigmatization by relatives, friends, and other
members of their communities. Some respondents reported that a genetic diagnosis
resulted in feeling a loss of self-worth; others reported feeling powerless to challenge
adverse decisions. These responses were common and indicate the significant impact
that discnmination can have on pcople’s lives. .

Third. many of the individuals reporied that they had no: -xperienced genetic
discrimination. However, comments on their questionnaires re:c.ied that many of
them had adopted strategies to ensure that others would not learn of their genetic
backgrounds. Apparently they pcrcclvcd a possibility of genetic discrimination and
took action to avoid it.

Fourth. most respondents lacked either the information or thc inclination to deal
with the discrimination they encountered. For example, although it might appear that
state insurance commissions are the appropriate avenues for redress of grievances
against insurance companies, our study found that only 19 out of 58 individuals who
reported experiencing discrimination knew of the existence of state insurance
commissions. A recently published study found that state insurance commissioners
were unaware of incidents of genetic discrimination2!. Our results indicate that this
_ lack of awareness arises not because genetic discrimination does not exist as was
suggested by that study, but rather because consumers did not appeal to the insurance
commlssxons

- Even individuals who were aware of regulatory agencies often did not avail
themselves of opportunities to redress their grievances. Some of these individuals felt
they had little hope of stccessfully challenging discrimination. In one case, an attorney
who had been denied health insurance because of diagnosis of (asymptomatic)
hemochromatosis, did not reapply for insurance or fight the denial bccausc she ‘dndn t
want to be reminded™ that she had a genetic diagnosis.

In order to increase our understanding of the causes of gcncuc dis¢rimination and
thus suggest strategies for minimizing discriminatory incidents. we attempted to
determine whether instances of genetic discrimination occurred as a result of ignorance
on the part of the discriminating institution or as a result of institutional policy. The
study revealed instances of both causes of discrimination and, in some instances, the
causes were difficult to distinguish. For example, in several reported cases involving.a
few specific companies. life insurance agents.in a branch office were: unaware of
company policy that individuals with asymptomatic hemochromatosis should not be
denied an insurance policy. This pattern suggests not only ignorance on the part of the
agents. but may suggest that the company is not troubled by and may even condonc
such ignorance.

Other cases provide additional examples of ignorance ngmg rise to genetic

discrimination. Representatives of an adoption agency reportedly thought that parents
of children with MPS could not be healthy. Some teachers and school officials
apparently believed that unaffected siblings of affected relatives must themselves be
at-risk for becoming ill and in need of special treatment. .

" The single clear example of genetic discrimination due to institutional policy is
that of the American Red Cross's refusal to accept blood donations from people with
hemochromatosis. Because the standard treatment for hemochromatosis, phlebotomy,
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is not covered by many health insurers, some individuals donate blood as an
alternative to treatment. There is apparently no medical reason to restrict the use of this
blood: the policy of the American Red Cross to refuse blood from hemochromatosis
patients is based on the non-altruistic nature of the donation1¢.

The instances of differential treatment based on genetic tests described in this
paper raise questions conceming the legality of this treatment. Under what
circumstances is it legal to limit an individual's opportunities for employment,
insurance. education. or for adopting a child on the basis of genetic information?
Existing federal legislation such as the Rehabilitation Act of 1973 and the Americans
with Disabilities Act of 1990 (ADA) provide that much differential treatment against
those with disabilities is unlawful. The question of whether the ADA provides
protective coverage for individuals who have abnormal genes but are asymptomatic or
presymptomatic has been the subject of considerable debate?2-23, Recent guidelines
from the Equal Employment Opportunity Commission (EEOC) regarding the

definition of “disability™ under the ADA specifically address the issue of genotypically

abnormal individuals who are asymptomatic or presymptomatic and states that those
individuals are covered under the definition of disability in the ADA if they are
regarded as disabled24,

Although the ADA provndcs broad legal protections against genetic discrimination.
it is apparent that, for the most part, its provisions do not apply to insurance
underwriting®7-1824, There is great concem that insurance companies are abandoning
community rating. in which all people in a given geographical area pay the same
premiums. in favor of underwriting. that is, setting premiums on the basis of an
individual’s risk. In principle. there is no need for underwriting since the rates set in
community rating reflect the known incidence of morbidity and mortality in that
geographical area. However. insurance companies are concemned that other companies
will skim, i.c.. insure only those individuals with the lowest risks. In addition, they
fear that individuals who know that they are at risk for increased morbidity or
mortality will buy an excessive amount of insurance!8. Our study showed that this
possibility is real. several individuals who were at-risk for Huntington disease
reportedly atzemptcd to buy life insurance or increase the amount of their coverage
when they first leamned of their at-risk status or when symptoms of the disease
appeared. Given these pressures on insurance companies to resort 1o underwriting, it is

_likely that there will be increasing use by insurance companies of genetic as well as
other sophisticated medical tests.

Since federal regulation of insurance companies is extremely limited. any -

meaningful restrictions of the use of genetic tests by insurance companies will need to
arise from state legislation. States vary widely in their regulation of genetic testing by
insurance companies!8-25, Some states have already enacted legislation prohibiting or
limiting the use of genetic information in insurance underwriting. Although at this time
there is little prospect of a universal health care policy in the United States, any health
care policy will have to deal with the increasing use of genetic tests in medicine and by
insurance companies. .

This study of genetic discrimination is limited in several respects. The n:spondcms
in this study are members of genetic disease support groups who do not represent the

entire population of affected individuals. They are also a self-selected subgroup of the -
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membership of those groups. In addition, documentation of discrimination was
difficult to obtain in many instances. Some types of discrimination such as
employment discrimination cannot be documented easily. In other instances, records of
discrimination were not kept. especially if the individuals believed that there was no
recourse for appeal of an adverse decision. Thus, it is difficult to determine to what
extent reports of genetic discrimination are of actual rather than perceived
discrimination. 4

The low response rate to the questionnaires is due to several factors besides the
actual incidence of genetic discrimination. No follow-up mailings of the questionnaire
were done. a practice which greatly increases the response rate. In addition. the
mailing lists of the disecase organizations .include many individuals who are not
personally affected by the disorders and so would not respond to the questionnaire.
This is reflected in the fact that some questionnaires were returned by people who
noted that they were not appropriate respondents. It is also possible that the response
rate reflects a real result; that while genetic discrimination exists at this time itis not a
widespread phenomenon.

Finally, we emphasize that this study is not a survey. but rather and attempt to
collect case studies in order 10 examine the vaneties of genetic discrimination.
Consequently any statistical analysis of the cases would be both inappropriate and
unnecessary.

This first extensive study of genetic dxscnmmauon ettcnds and confirms the
results of earlier ones. The cases from this study are consistent with the interpretation
that although not systematic, genetic discrimination does occur in a wide variety of
contexts ‘and can cause hardship to affected individuals and their families. Many
instances of genetic discrimination described in this study are similar to other tvpes of
discrimination. However. the distinctive nature of this type of discrimination lies in its
effect on individuals who are asymptomatic and may never become symptomatic.
Because the number and use of genetic tests is expanding rapidly and will continue to
increase. it is vital that standards be developed in the near future to ensure that genetic

information be used fairly. As our society struggles to be more equitable in its

treatment of people regardless of race, age. or gender. it cannot ignore or jusiify
inequities based on genotype. :
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Individual, Family, and Societal Dimensions of Genetic Discrimination

Table 1. Questionnaire

1.  What is your genetic diagnosis?

2a. Do you think that you may have been refused social benefits or denied
opportunities because of your diagnosed condition? ‘

"~
o

If no. do'you have any concerns for the future, or other comments?

‘a
.

In what year did the event/s occur?

e

Around what issue did you experience difficulries? (Health insurance, life
insurance. adopting children, military, social services, church/synagoguc
community/neighbors, other (please specify).

Please describe your experiences, explaining why these are discriminatory.
Are there any other comments that you would like to make?

‘Please note which institution sent you this questionnaire.

o N

May we contact you for more information? (name, address, telephone)

- The above questions were distributed in a questionnaire to individuals associated with

genetic disease support groups who were likely to have a genetic diagnosis (see

‘Methods. pp. 73-75). In addition to the questions listed above, the questionnaire had a
. brief definition of genetic discrimination and an assurance of confidentiality. A nearly
identical quesuonnauc was dxsmbutcd to individuals likely to be camiers for a genetic
dnsorder
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Table 2. Partial List of Questions from the Telephone Guide Used for
Interviews on Genetic Discrimination

Number of children/family members affected by the condition

Pedigree

Presence or absence of confounding disabilities

Context of the occurrence or the event
(Insurance. employment. public entities & accommodations/housing. educauon.
govermnment. community, other)

Insurance
Type? (Health, life. disability, automobnle, home/mortgage. commerclal loan)

Obtaining. renewing, or switching insurance?
Company name? .
Employment
(Hiring. promotion. transfer. job respons;blhues. compensation, chgxbxhty for
" benefits. provision for disability. association with someone disabled, other)
Company name?
~ Employertitle?
Type of job and relevance of the condition to job performance
Was physical accessibility to an activity curtailed in any way?
Were reasonable accommodations requested?. If so, were they provided?
After the incident. where did you work? '
1f you changed jObS why?
Describe educational background and qualifications for job
Jobs held before and after (title/duties/length of time/ why left)
Public entities and accommodation
.(Adoption agency. public housing. obtaining a loan, professional licensing, other
licensing. transponation services, place of education, day care center, recreational
facility. other) :
Education
(Admission,. activity resmcnon termination. health service, other)
Government
{Military. benefits, social security cnmlemcm federal, state, local, other)
Military
(Entrance. transfer. job responsnbxlmes, activity restrictions, termination, promotion,
other)
Army. Navy. Air Force. Marines, National Guard, other
Benefits '
(tvpe: eligibility criteria and dates)
Community
(Neighborhood, rchg!ous community. recreational facilities)
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Table 2 continued: Partial List of Questions from the Telephone Guide Used
for Interviews on Genetic Discrimination

Details of Discrimination

How was information about your condition revealed?
Did the institution get information from the Medical Information Bureau? What
information did they get? How did you find out?
What did you request and why? (describe all events, comactsfcorrespondencc which
precede the institution’s denial)
Who did you first contact? (include job title)
Type of correspondence (letters, phone, person)
What. if any, additional medical information were you required to dxsclose" (May we
receive a copy of their request?) -
Were you given a reason why this information was required?
Did you voluntarily submit additional information or medical letters of support? (May
we receive documentation?) ' ‘
Did you seek help from an outside source, such as personncl other people you know, or
a disease suppor group, etc.?
What was the nature of their reply?
(refusal to consider case. request for additional mformauon-lf so, what was
requested?)
Were you or your physician requested to submit information? Other?
Did the person making the decision explain to you what they thought and why? How
was this communicated to you? .
How long did the institution take to respond to your initial inquiry?
Was the response made in person? By phone? By letter? (Personalized form or letter?
May we obtain a copy? If not. why?)
Who replied? (job title)
Did this person continue to handle your case. or was it referred to a supervisor? If so,
how high up within the organization did consideration of your case go? Did you ever
request that a supervisor take charge?
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Table 3. Tabulation of questionnaires
Questionnaires Reporting genetic discrimination
(returned / sent) ves no ambiguous
Huntington disease 623725924 276 329 18
Hemochromatosis 138/1.250 53 85 0
MPS , 577420 44 10 3
Phenylketonuria 2/200 . . 12 8 2
Other* 77/ none 0 5 2
Total | s17/277%0 455@ 437 25

* This category includes questionnaires with information regarding disorders other
. than those listed above and those where it was not possible to ascenain the disorder the
individual had. Questionnaires returned biank are not included.

@ The 206 interviewees were from the 385 individuals in this category reporting an
association with Huntington disease, hemochromatosis, MPS, or phenylketonuria. See

Methods (pp. 73-75) for a more detailed description of the sclection of individuals
interviewed. :
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NATIONAL COALITION FOR
HEALTH PROFESSIONAL EDUCATION IN GENETICS

Catalyzed by the American Medical Association, the American Nurses Association, and the
National Human Genome Research Institute, the National Coalition for Health Professional
Education in Genetics is an effort to provide an organized, systematic, and national approach to
the provision of genetics education for all health care professionals.

The Coalition is comprised of leaders from approximately 100 diverse health care professional
organizations, consumer and voluntary groups, government agencies, industry, managed care
organizations, and genetics professional organizations (please see attached list of participant
organizations).

Recognizing the rapid pace of human genetics research and its impact on an increasing number
of health care disciplines, the mission of the National Coalition for Health Professional
Education in Genetics is to ensure that our nation's health care providers have the knowledge,
skills, and resources to effectively and responsibly integrate new genetic knowledge and
technologies into the prevennon diagnosis, and management of disease.

The goals of the Coalition are: to stimulate and formalize interest in establishing genetics
education as a top priority for health care professional organizations and their memberships; to
create mechanisms for collaboration between member organizations; to identify and coordinate
existing and future genetics activities for health care professionals; and to develop new
initiatives to meet identified needs. '

The first meeting of the Coalition's full membership was held March 10, 1997, at the National
Institutes of Health. Top priorities for the Coalition as identified by members at that meeting are:
the development of a comprehensive, web-based genetics information center; the development of
a core curriculum in genetics for health professionals to serve as a template that can be modified
according to discipline; and the provision of incentives for providers (such as integration of
genetics questions into certification and licensure exams) to learn about genetics.
Interdisciplinary working groups are currently being formed to begin tackling these tasks.
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- THE NATIONAL COALITION FOR

HEALTH PROFESSIONAL EDUCATION IN GENETICS

Participant Organizations
Meeting of March 10, 1997

** = Steering Committee Member Organization

Agency for Health Care Policy Research
Alliance of Genetic Support Groups **
American Academy of Family Physicians
American Academy of Insurance Medicine
American Academy of Nursing

American Academy of Oral Medicine
American Academy of Pediatric Dentistry
American Academy of Pediatrics

American Academy of Physician Assistants
American Association for Dental Research

American Association of Colleges of Nursing **
American Association of Colleges of Osteopathic Medicine
- American Association of Colleges of Pharmacy

American Association of Critical Care Nurses
American Association of Dental Schools

American Association of Occupational Health Nurses

American Association of Orthodontists
American Association on Mental Retardation
American Board of Genetic Counselors
American Cancer Society : ,

American Cleft Palate-Craniofacial Association

American College of Cardiology
American College of Medical Genetics **

American College of Obstetricians and Gynecologists

American College of Physicians

American College of Preventive Medicine
American Dental Hygienists Association
Ameérican Dietetic Association

American Federation for Medical Research
American Medical Association**
American Medical Informatics Association
American Nurses Association **
American Occupational Therapy Association
American Organization of Nurse Executives
American Osteopathic Association
American Pediatric Society

American Psychological Association
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" American Public Health Association
- American Society for Clinical Laboratory Science

American Society of Clinical Oncology

American Society of Human Genetics **

Armed Forces Institute of Pathology

Association for Behavioral Science and Medical Education
Association of Academic Health Centers

Association of American Medical Colleges **

Association of Asian Pacific Community Health Organizations
Association of Professors of Human and Medical Genetics
Association of Professors of Medicine

Association of Schools of Allied Health Professmns *x
Association of Schools of Public Health - '
Association of Teachers of Preventive Medicine

Association of Women’s Health, Obstetric, and Neonatal Nurses
Biotechnology Industry Organization **

Centers for Disease Control and Prevention

College of American Pathologist

Council of Medical Genetics Organizations .
Council of Medical Speciality Societies ** | ‘ |
Council of Regional Networks of Genetic Services (CORN)
Council on Social Work Education

DANA Alliance for Brain Initiatives

Department of Veterans Affairs

Federation of Special Care Organizations

Foundation for Blood Research :
Health Resources and Services Administration, Maternal and Child Health Bureau **
Howard Hughes Medical Institute

International Patient Advocacy Association

International Society of Nurses in Genetics **

Joint Commission on Accreditation of Healthcare Orgamzatlons
March of Dimes Birth Defects Foundation **

Medical College of Virginia

National Action Plan on Breast Cancer

National Association of Community Health Centers Inc.

National Association of Neonatal Nurses
|National Association of Pediatric Nurses Associates and Practitioners

National Association of School Nurses

National Association of Social Workers

National Board of Medical Examiners

National Cancer Institute, National Institutes of Health **
National Center for Genome Resources
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Genetic Discrimination and Health
Insurance: An Urgent Need for Reform

Kathy L. Hudson, Karen H. Rothenberg, Lori B. Andrews,
Mary Jo Ellis Kahn, Francis S. Collins

The [accelerated pace of gene discovery
and molecular medicine portend a future in
which| information about a plethora of dis-
ease genes can be readily obtained. As at-
risk populations are identified, research can
be done to determine effective prevention
and treatment strategies that will lower the
personal, social, and perhaps the financial
costs <|>f disease in the future. We all carry
genes that predispose to common illnesses.
In many circumstances knowing this infor-
mation can be beneficial, as it allows indi-
‘vidualized strategies to be designed to re-
duce the risk of illness. But, as knowledge
about the genetic basis of common disorders
grows, iso does the potential for discrimina-
tion in health insurance coverage for an
ever increasing number of Americans.

The use of genetic information to ex-
clude hngh-nsk people from health care by
deny:ng coverage or charging prohibitive
rates will limit or nullify the anticipated
benefits of genetic research. In addition to
the real and potentially devastating conse-
quences of being denied health insurance,
the fear of discrimination has other unde-
sirable effects. People may be unwilling to
participate in research and to share infor-
mation{about their genetic status with their
health jcare providers or family members
because of concern about misuse of this
information. As genetic research progresses,
and prelvemivc and treatment strategies are
developed, it will be increasingly important

" that discrimination and the fear of discrim-
ination not be a roadblock to reaping the
benefits. To address these issues, the Na-

_ tional Institutes of Health-Department of
Energy [(NIH-DOE)} Working Group on

Ethical] Legal, and Social Implications

(ELSI) of the Human Genome Project and.

the Natllonal Action Plan on Breast Cancer

K. L. Hudson is assistant director for Policy Coordination,

National C-enter for Human Genome Research, National

Institutes :sfHeanh(Nlm K. H. Rothenberg is Marjorie
CookProessorofLawanddwectorloeLawand
Heatth Care Program, University of Maryland School of
Law, and member of the National Action Plan on Breast
Cancer (NAPBC). L. B. Andrews is chait of the NIH-
Department of Energy Working Group on Ethical, Legal,
ang Social implications and professor at Chicago-Kent
Coliege of Law. M. J. Ellis Kahn represents the Virginia
Breast Cancer Foundation and the National Breast Can-
cer Coalition and is co-chair of the Heredlitary Suscepti-
bifity Working Group, NAPBC. F, 8. Coliins is director of
the National Center for Human Genome Research, NiH,
and co-chair of the Hereditary Susceptibility Working
Group, NAPBC.

have jointly developed a series of recom-
mendations for state and federal policy-

~makers which are presented below.

In the past, genetic information has
been used by insurers to discriminate
against people. In the early 1970s, some
insurance companies denied coverage and
charged higher rates to African Americans
who were carriers of the gene for sickle cell
anemia (1). Contemporary studies have
documented cases of genetic discrimination
against people who are healthy themselves
but who have a gene that predisposes them
-or their children to a later illness such as
Huntington's disease (2). In a recent survey
of people with a known genetic condition
in the family, 22% indicated that they had
been refused health insurance coverage be-
cause of their genetic status, whether they
were sick or not (3). .

As a case example, Paul (not his real
name} is a healthy, active 4-year-old, but he
has been twice denied health insurance.
Paul's mother died in her sleep of sudden
cardiac arrest when Paul was only 5 months
old. Paul’s maternal uncle also died of sud-

den cardiac arrest when he was in his twen- .

ties. After these sudden and unexpected
deaths, Paul’s family began a hunt to discov-
er the cause. Their search finally led to a
research geneticist who was able to deter-
mine that several family members, including
Paul and his mother, carried an alteration in
a gene on chromosome 7. This gene is one of

several genes that causes the long QT syn-

drome, so-called because of the distinctive
.diagnostic ‘pattern on an electrocardiogram.

Several years ago, Paul's father, Bob, lost
his job and with it the group policy thac
provided health insurance coverage for Paul
and him. Paul's father has repeatedly ap-
plied for a family health insurance policy
with a major insurance company. The com-
pany agreed to cover Bob but refused to
issue a family policy that would cover Paul
because he has inherited the altered gene
for the long QT syndrome from his mother.

The story of Jackie and Emma further
illustrates the social, ethical, and legal di-
lemmas presented by the revelation of ge-
netic information. Sisters Jackie and Emma,

“along with many other members of their
family, have been tested as part of a re- -

search protocol for akerations in the gene,
BRCAL1, that confers hereditary susceptibil-
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uy to breast and ovarian cancer. Both were
offered an opportunity to learn the results of
their genetic tests and both accepted. They

_each learned they carry an altered form of
- the gene, putting them at increased risk for.

breast and ovarian cancer.

After finding out the results of her ge-
netic test, Emma had a mammogram that
showed a very small lesion in her breast. A
subsequent biopsy revealed carcinoma, and
Emma decided to proceed with a bilateral
mastectomy because of the substantial risk .
of cancer arising in the opposite breast. Her
lymph nodes were negative for cancer, so
her prognosis for cure is very good.

Emma’s sister Jackie also tested positive
for the same alteration in the BRCAI gene,
though no cancer was detected. Although
the benefit of prophylactic mastectomy in
reducing the risk for breast cancer is not yet
known, she decided to have a bilateral pro-
phylactic mastectomy. Emma and Jackie
feel strongly that they have benefited from
knowing this genetic information but are
fearful that it will be used against them and
their family by insurers and employers.
They.both keep their genetic status secret
and are so fearful of losing their health
insurance that they used assumed names
when sharing their story at a recent work-
shop on genetic discrimination (4).

Emma and Jackie’s story is not unique.
An estimated 1 in 500 women carry a2 mu-
tation in the BRCA! gene that may confer
as much as an 85% chance of breast cancer
and a 50% chance of ovarian cancer (5).
Although substantial uncerrainty  exists
about the relative value of the available
options (surgery compared with intensive
surveillance} for a woman with a BRCAI
mutation, it is likely that ultimately this
information will be medically useful.

Health Insurance in the
United States

Because of high costs, insurance is essential-
ly required to have access to health care in
the United States. Over 40 million people
in the United States are uninsured (6).
Group insurance, individual insurance, self-
insurance, and publicly financed insurance
(for example, Medicare and Medicaid) are
the principal forms of health insurance in
the United States for the ~240 million
Americans with coverage. Most people get
their health insurance through their em-
ployer. Many employers provide health in-
surance coverage through self-funded plans
in which the employer, either directly or
through a third party, provides health in-
surance coverage. For individuals and small”
groups, insurance providers use medical his-
tory as well as individual risk factors, such as
smoking, to determine whether to provide

“coverage and under what terms. This is
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known as underwriting. Insurers argue that
underwriting is essential in a voluntary mar-
ket to prevent “adverse selection,” in which
individuals elect not to purchase insurance
until they are already ill or anticipate a
future need for health care. Insurers fear
that individuals will remain uninsured un-
til, for example, they receive a genetic test
result indicating a predisposition to some
disease such as breast or colon cancer.

In the absence of the ability to detect |

heréditary susceptibility to disease, the costs
of r'nedlcal treatment have been absorbed
under the current health insurance system
of shared risk and shared costs. Today, our
understanding of the relation between a
misspelling in a gene and future health is
stilll incomplete, thus limiting the ability of
insurers to incorporate genetic risks into
actuarial calculations on a large scale. As
genetic research enhances the ability to
predict individuals’ future risk of diseases,
many Americans may become uninsurable
on the basis of genetic information.

State and .Federal Initiatives

A récent survey has shown that a number of
states have enacted laws to protect individ-
uals|from being denied health insurance on
the basis of genetic information (Fig. 1) (7).
The first laws addressing genetic discrimi-
nation were quite limited in scope and fo-
cused exclusively on discrimination against
people with a single genetic trait such as
sickle cell trait (8). Since the Human Ge-
nome Project was launched in 1990, eight
states have enacted some form of protection
agai?nst genetic discrimination in health in-
surance. The recently enacted state laws are
not |limited to a specific genetic trait but
apply potentially to an unlimited number of

Fig. 1. State laws on'the
use |of genetic informa- R
tion |in health insurance
(7). States shown in pur-
ple were the first states =

genetic conditions. These state laws prohib-
it insurers from denying coverage on the
basis of genetic test results, and prohibit the
use of this information to establish premi-
ums, charge differential rates, or limit ben-
efits. A few of these states, including Ore-
gon and California, integrate protection
against discrimination in insurance practic-
s with privacy protections that prohibit
insurers from requesting genetic informa-
tion and from disclosing genetic informa-
tion without authorization.

Two factors limit the protection against
discrimination afforded by current state
laws. First, the federal Employee Retire-.
ment Income Security Act exempts self-
funded plans from state insurance laws. Na-
tionwide, over one-third of the nonelderly
insured population obtains health insurance
coverage through a self-funded plan. Sec-
ond, nearly all of the state laws focus nar-
rowly on genetic tests, rather than more
broadly on genetic information generated
by family history, physical examination, or
the medical record (7). Limiting the scope
of protection to results of genetic tests

" means that insurers are only prohibited

from using the results of a chemical test of

. DNA, or in some cases, the protein product

of a gene: But insurers can use other phe-
notypic indicators, patterns of inheritance
of genetic characteristic, or even requests
for genetic testing as the basis of discrimi-
nation. Meaningful protection against ge-
netic discrimination requires that insurers
be prohibited from using all information
about genes, gene products, or inherited
characteristics to deny or limit health in-
surance coverage.

No federal laws are currently in place 10
prohibit genetic discrimination in health
insurance (9). The Clinton Administra-

to epact legislation ad-

dregstng genetic issues

in insurance. Florida and

Alabama laws prohibit

insuters from denying

coverage on the basis of RN
the snckle cell trail. North »
Carolina prohibits insur-

ers from denying cover-

age |because the appli-

cant/has the hemoglobin

Cc or sickle cell trait.

Maryiand prohibits discrimination in rates based on any genetic trait unless there is actuarial justification.
Stau'es shown in green (California, Oregon, Colorado, Minnesota, Wisconsin, Ohio, Georgia, and New
Hampshire} prohibit insurers, to varying degrees, from requiring or requesting genetic tests or their
results, from denying coverage on the basis of genetic tests, and from using tests to determine rates
and |benefits. California, Colorado, Oregon, and Wisconsin laws include provisions to protect the
privacy of genetic information. States shown in orange (Massachusetts and Hawaii) have related bills

pending.
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tion's proposal to reform the health care
system and provide health insurance for all
Americans did prohibit limiting access or
coverage on the basis of “existing medical
conditions or genetic predisposition to
medical conditions” (10). Congressional ef-
forts to reform the health care system in
1995 have been much more modest and are
targeted at guaranteeing access, portability,
and renewability of coverage and at leveling
the playing field in the insurance market so
that the same rules apply to insured and
self-funded plans. Recent federal health in-
surance reform proposals attempt to guaran-

-tee the availability of heaith care by pro-

hibiting insurers from denying coverage on
the basis of health status, medical condi-
tion, claims experience, or medical history
of a participant. Most of the proposals per-
mit exclusions for pre-existing cenditions,
but these are time limited.

- It is not clear if the current health in-
surance reform proposals would prohibit in-
surers from denying coverage on the basis of
genetic information. Genetic information is
distinct from other types of medical infor-
mation because it provides information
about an individual's predisposition to fu-
ture disease. In addition, genetic informa-
tion can provide clues to the future health
risks for an individual’s family members. If
enacted, current health reform proposals
would prohibit denying insurance to those
currently suffering from disease or with a
past history of disease. But these proposals
may not protect people like Paul, who are
healthy but have a genetic predisposition to
disease, from being refused insurance cov-
erage. Current proposals also may fail to
protect couples who, although heaithy
themselves, carry the gene for a recessive
disorder such as cystic fibrosis that might
affect their children or future children.

Recommendationé

Planners of the Human Genome Project
recognized from the beginning that maxi-
mizing the medical benefits of genome re-
search would require a social environment
in which health care consumers were pro-
tected from discrimination and stigmatiza-
tion based on their genetic make-up. Ge-
nome programs at bath the DOE and the
National Center for Human Genome Re-
search, a component of NIH, have each set
aside a portion of their research budget to
anticipate, analyze, and address the ELS] of
new advances in human genetics. The orig-

inal planners also created the NIH-DOE .

" ELSI Working Group, which has a broad

and diverse membership including genome
scientists; medical geneticists; experts in
law, ethics, and philosophy; and consumers,
to explore and propose options for the de-
velopment of sound professional and public -



policies|related to human genome research
and its| applications. The ELSI Working
Group has long been involved in discus-
sions about the fair use of genetic informa-
tion. ln a 1993 report, “Genetic Informa-
tion and Health Insurance” (11), the ELSI
Working Group recommended a return to
the risk-spreading goal of insurance. The
Workmg Group suggested that individuals
be glveln access to health care insurance
irrespective of information, including ge-
netic information about their past, current,
or futute health status. Because denial of
insurance coverage for a costly disease such
as breast cancer may prove to be a death
sentence for many women, the National
Action Plan on Breast Cancer (NAPBC), a
pubhc-;larlvate partnership designed to erad-
icate breast cancer as a threat to the lives of
Amenc.lm women, has identified genetic
discrimination in health insurance as a high
pnonry| (12).

Building on their shared concems, the
NAPBC (13) and the ELSI Working Group
(14) recently cosponsored a workshop on
genetic discrimination and health insurance
(4). Scnentnsts representatives from the in-

* siirance| industry, and members of the ELSI
Working Group and the NAPBC participat-
ed in the 1-day session. On the basis of the
information presented at the workshop, the
ELSI Working Group and the NAPBC de-
veloped the following recommendations and
definitions for state and federal policymakers
to protéct against genetic discrimination.

1) Insurance providers should be prohib-
ited from using genetic information, or an
individual’s request for genetic services, to
deny or limit any coverage or establish eli-
gibilit','i continuation, enrollment, or con-
mbutnon requirements.

2) Insurance providers should be prohib-
ited from establishing differential rates or
premiuxl'n payments based on genetic infor-
mation or an individual's request for genetic
services. ‘

3) Insurance providers should be prohib-
ited from requesting or requiring collection

~ or disclosure of genetic information.

4) Insurance providers and other holders
of geneftic information should be prohibited
from re‘lleasing genetic information without
prior written authorization of the individu-
al. Written authorization should be required
for each disclosure and include to whom the
disclosure would be made.

The| definitions are as follows. Genetic

information is information about genes,
gene products, or inherited characteristics
that may derive from the individual or a
family member. Insurance provider means
an insurance company, employer, or any
other entity providing a plan of health in-
surance or health benefits including group
and individual health plans whether fully
insured or self-funded. '

" These recommendations have been en-
dorsed by the National Advisory Council for
Human Genome Research (NACHGR)
(15). The NACHGR stresses the positive
value of genetic information for improving
the medical care of individual patients and
the need to ensure the freedom of patients
and their health care providers to use genetic
information for patient care. The NACHGR
views the elimination of the use of genetic
information to discriminate against individ-
uals in their access to health insurance as a
critical step toward these goals.

" The ability to obtain sensitive genetic

. information about individuals, families, and

even populations raises profound and wou-
bling questions about who will have access
to this information and how it will be used.
The recommendations presented here for
state and federal policy-makers are intended
to help ensure that our current social, eco-
nomic, and health care policies keep pace
with both the opportunities and challenges
that the new genetics present for under-
standing the causes of disease and develop-
ing new treatment and preventive strategies.
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(http://sci.aaas.org/aaas/policy).

393

ket


http://sci_saas.org/aaaslpolicy

Attachment4



VVVVVV v o “Atal a W md A RA DUNA TV VIV AR ALY NS : B wuuz

Apprdin 3
GENETIC INFORMATION AND HEALTH INSURANCE
ENACTED LEGISLATION'

Alabama (1982) AL ST: 27-5-13 Prohibits health insurers from denying coverage because
: : applicant has sickle cell anemia.
Arizons (1997) | H2144 Prohibits disability insurers (includes health insurers) from

rejecting an application or determining rates, terms or §
conditions on the basis of 2 genetic condition - in the
absence of a diagnosis of the condition.

Prohibits a person from requiring the performance of or
performing & genetic test without written informed
consent, '

Prohibits the release of the results of a genetic test
without consent.

- Prohibits employers from failing or refusing to hire,
from discharging or from otherwise
discriminating on the basis of the results of a genenc

test.
California (1994) | Insurance Code: Prohibits health insurance plans from refusing to enroll or
R ] §10123.3; §10140; accept persons based on genetic characteristics;

§10148; §10149,
§10149.1; §11512.95 Prohibits health insurers from requiring a higher rate or
charge on the basis of genetic characteristics;

Health & Safety
Code: Provides for privacy protection of genetic information.
§1374.7 | |

“This chart reflects k-glslauon enacted as of May 15, 1997. These state laws were designed to address
discrimination and/or privacy issues specifically regarding genetic information and health insurance. In
addition to these laws, at least eight states have enacted health insurance portability laws in 1997, These
portability laws contain provisions preventing health insurers from basing eligibility on genetic information.

This chart supplements K. H. Rothenberg, Genetic Information and Health Insurance: State
Legxslanw Approaches, 23 JOURNAL OF LAW, MEDICINE & ETHiCS 312 (1995). Chart prepared by Professor Karen
Rothenberg, University of Maryland School of Law, and Ms. Barbara Fuller, NAPBC. ,

Pleasc do not rcproduée without permission.
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(l*lalifomia (1995) | Insurance Code: Prohibits health insurance plans from offering or ||
§10123.3; §10140; providing different terms, conditions or benefits on the
§10147; §11512.95, basis of genetic characteristics.
§10123.31; |
§10123 35, §10140.1;
§10140.5; §11512.96;
§11512.965
Health & Safety
Code: ‘
§1374.7;, §1374.9
California (1996) Civil Code: §56.17 Prohibits health insurers from seeking, using or
' maintaining genetic information for any nontherapeutic
Health & Safety purposes. ' ‘
Code: §1374.7 :
. Prohibits health insurers from discriminating in the
Insurance Code: renewal of policies on the basis of genctic characteristics. u
§742.24; §742.405;
§742.407; § 10123.3; | Revises the definition of genetlc characteristics to include
§10123.35; §10140; family history.
§10140.1 « '
: Applies prohibitions on genetic discrimination by health
insurers to "multiple employer welfare arrangements."
Ca]lorado (1994) Title 10, Art. 3, Part Prohibits the utilization of information derived from
II: §10-3-1104.7 genetic testing from being used to deny access to health
: care insurance.
Provides for privacy protection of genetic information.
P Flo}ida (1978) FL ST: 626.9707 Prohibits insurers from refusing to issue and deliver any
‘ policy of "disability" insurance, which "affords benefits
and coverage for any medical treatment or service,” solely
* because a person has the sickle cell trait. '
Prohibits a “disability" insurance policy from charging a
hngher rate solely because a person has the sickle cell
trait.
Florida (1992) FL ST: 760.40 Provides for informed consent and pnvac:y protection of
‘ : genetic information.
Provides for mandatory reanalysis if the utilization of

ll

genetic information results in a denial of insurance.

/

, This chart supplements K, H, Rothenberg, Genetic Information and Health Insurance: State
zegzslanve Approaches, 23 JOURNAL of Law, MEDICINE & ETHics 312 (1995). Chart prepared by Professor Karen
Rothenberg, University of Maryland School of Law, and Ms. Barbara Fullcr, NAPBC.

Please do not reproduce without permission.
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Georgia (1995)

Title 33, Chapter 54

Prohibits the use of genetic testing except to obtain
information for therapeutic or diagnostic purposes.

Provides for written consent prior to genetic testing.

Provides for privacy protection of genetic information.

Prohibits health insurers from seeking information derived
from genetic testing.

Indiana (1997)

H 1684

Prohibits insurers, other than life insurers, from obtaining
the results of any genetic scrccmng or testing mthout
separate written consent.

‘Provides that an insurer is not liable if they inadvertently
. receive the results of genetic testing or screening.

Provides that an insurer that inadvertently receives testing
or screening results may not use the genetic testing or
screening results in violation of other sections of the law.

Prohibits health insurers from requiring an individual to
submit to genetic screening or testing when processing an
application for coverage or in detertmmng insurability.

Prohibits heelth insurers from considering any information
obtained from genetic screening or testing in a manner
adverse to the applicant or an individual already covered.

Prohibits health insurers from inquiring, directly or
indirectly, into the resulits of genetic screening or testing,
or from using such information to cancel, refuse to issue
or renew, or limit benefits.

Prohibits health insurers from making a decision adverse
to an applicant based on entries related to the results of
genetic testing or screening in medical records or other
reports of genetic screening or testing.

Prohibits health insurers from developing and asking
questions regarding the medical history of an applicant
that reflect the results of or are questions designed to
ascertain the results of genetic screening or testing,

Prohibits health insurers from canceling, refusing to issue,
refusing to renew, or refusing to enter into a contract
based on the results of genetic screening or testing,

Please do not reproduce without permission.
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Indiana (1997) - H 1684 - continued -Prohibits health insurers from delivering, issuing for
continued ‘ delivery, renewing or executing & contract that limits
benefits or establishes premiums based on the results of
genetic screening or testing.

Provides for health insurers to consider the results of
genetic screening or testing if the results are voluntarily
submitted by the applicant seeking renewal of coverage
AND if the results are favorable to the applicant.

Maryland (1986) Insurance Code: ‘Prohibits health insurers from making or permitting P
' "Art. 48A, §223(b)(4) | differentials in rates based on any genetic trait, unless
there is actuarial justification.
Maryland (1996) S$276 Prohibits health insurers from using a genetic test or the
(Ch. 24) results of a test to reject, deny, limit, cancel, refuse to
_ , renew, increase the rates of, affect the terms or conditions
L of, or otherwise affect a health insurance policy or
contract.

Prohibits health insurers from requesting or requiring 4
genetic test for the purpose of determining whether or not
to issue or renew health benefits coverage.

Prohibits the release of the results of a genetic test
without the prior written authorization of the individual.

Minnesota (1995) | S.F.No. 259 | Prohibits health insurers from utilizing information from
' genetic testing to determine eligibility, establish
premiums, limit coverage, or renew coverage.

Prohibits health insurers from requiring a genetic test and
from inquiring or determining whether or not an
individual has had a genetic test.

‘New Hampshire | NH ST: : Prohibits health insurers from conditioning the provision

(1995) Chapter 141-H of health insurance coverage on the results of genetic
testing. : :

Prohibits health insurers from considering genetic testing
in the determination of rates or benefits.

~ Prohibits health insurers from requiring & genetic test and
from inquiring or deterrmmng whether or not an
individual has had a genetic test.

Please do not reproduce without permission.
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New Jersey S 695 Prohibits health insurers from discrirninating in the ||
(1996) -A 1411 issuance, withholding, extension, renewal, -or '
_ ' establishment of rates, terms or conditions on the basis of

genetic information,

_Prohibits any person from obtammg or retaining an.ﬂ
‘individual's genetic information without first obtaunng
authorization from the individual.

Prohibits the disclosure of genetic infoﬁnation in a
manner that permits identification of the individual
without the authorization of the individual.

New York (1996) | S 4293-D - Prohibits authorized insurers from requesting or requiring
A 5796-C an individual proposed for insurance. coverage to be the

| subject of a genetic test without receiving the written
informed consent of such individual prior to such testing.

‘North Carolina NC ST: §58-65-70 Prohibits health insurers from refusing to issue health
(1975) . insurance because an individual has swkle cell trait or
hemoglobin C trait.

Prohibits health insurers from chargmg higher premiurns
based on sickle cell trait or hemoglobin C trait.

o)

Dhio (1993) OH ST: §1742.42; . Prohibits health insurers from cariceling, refusing to issue,
§1742.43; §3901.49; or renewing coverage or limiting benefits based on
§3901.491; §3901.50; | genetic screening or testing

§3901.501 '

Prohibits health insurers from requiring a genetic test or
making an inquiry as to the results of genetic screening or
testing.

Provides for consideration of genetic testing if the results
are favorable to the applicant and voluntarily submitted.

Establishes the Task Force on Genetic Testing in Health
Insurance.

Please do not reproduce without permission.
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Dklahoma (1996)

Dklahoma (1997)

o

HCR 1113

HCR 1012

Creates the Task Force on Prevention of Genetic
Discrimination. The duties of the Task Force include:
reviewing House Bill 2478, reviewing legislation from
other states and any model legislation related to genetic
discrimination; and, making recommendations to the

| legislature by January 1, 1997 concerning proposed

legislation which the Task Force deems necessary to
prevent genetic discrimination particularly with regard to
insurance and employment.

" Creates the Task Forcé on Prevention of Genetic

Discrimination. The duties of the Task Force include; -
reviewing HLB. 2478 of the 2nd Session of the 45th
Oklahoma Legislature which proposes the creation of 2
Genetic Nondiscrimination Act for the State of Oklahoma
- reviewing legislation from other states and any model
legislation related to genetic discrimination; and - making
recommendations to the Legislature by January 1, 1998,

concerning proposed legislation which the Task Force
deems necessary to prevent genetic discrimination,
particularly with regard to insurance and employment.

Oregon (1995)

OR ST: 659.036;
659.227

Prohibits health insurers from utilizing genetic
information to reject, deny, limit, cancel, refuse to renew,
increase the rates of, or affect the terms and conditions of
health insurance pohmes

Provides for informed consent and privacy protection of
genetic information.

Tennessee (1997)

H 413

Prohibits insurers from denying or canceling health
insurance coverage on the basis of genetic information or
on the basis that the individual or a family member of an
individual has  requested or received genetic services.

Prohibits insurers from varying the premiums, terms or
conditions for health insurance on the basis of genetic
information or on the basis that the individual or a family
member of an individual has requested or received genetic
services.

Prohibits insurers from requesnng or requmng the
disclosure of genetic mfonnatmn

Prohibits insurers from disclosing genetic information
without prior written authorization.

Virginia (1995)

SJR 372

Establishes a subcommittee to study the legal and policy
ramifications of breast cancer susceptibility géne research,
including the ethical and legal issues of health insurance
coverage and reimbursement.

-
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