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I 
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. 

VU'ginia (1996) S.1.R SO 

i 

Prohibits health insurers from tenninating, restricting or 
(Ch; 704) 

VU'ginia (1996) S 335 
limiting coverage or sale, canceling or refusing to renew 
coverage, excluding from coverage, imposing a waiting 
period, requiring a rider or establishing differentials in 
premium rates based on any genetic information. 

Establishes that infonnation 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. 

I 
Prohibits health insurers from conditioning the provision 
ofinsurance coverage or benefits on genetic testing. 

Wisconsin (1991) WIST: §631.89 

Prohibits use ofgenetic testing infonnation in determining 
rates. 

Prohibits health insurers from requiring a genetic test or 
inquiring as to whether or not a genetic test has been 
performed. 

Please do not reproduce without perMission. 
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S 695Newlersey 
A 1411.(1996) 

Prohibits health insurers from discriminating in the 
issuance. withholding, extension, renewal, or 
establishment ofrates. tenns 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 pennits identification' of the individuaJ 
without the authorization ofthe individual. 

New York (1996) S 4293·D 
A S796-C , 

Prohibits authorized insurers from requesting or requiring 
an individual proposed for insurance coverage to be the 
subject of a genetic test without receiving the written 
informed consent ofsuch iIldividual prior to such testing. 

North Carolina 
(1975) 

NC ST: §SS-65-70 Prohibits health insurers from refusing to issue health 
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. 

Ohio (1993) OH ST: §1742.42; . 
§1742.43; §3901.49; 
§3901.491; §3901.S0; 
§3901.501 

Prohibits hea1th insurers from canceling, refusing to issue. 
or renewing coverage or limiting benefits based on 
genetic screening or testing. 

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

Provides for consideration ofgenetic testing ifthe results 
are favorable to the applicant and voluntarily submitted. 

Establishes the Task Force on Genetic Testing in Health 
Insurancc. 

Please do not reproduce without permission. 



- - - - -.. :' -.., ._- _... .... "" ...... ~VVI 

I 
Oklahoma (1996) HeR 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 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. 

Oklahoma (1997) HeR 1012 Creates the Task Force on Prevention of Genetic 
Discrimination. The duties ofthe Task Force include: 
reviewing H.B. 2478 of the 2nd. Session of the 45th 
Oklahoma Legislature which proposes the creation ofa 
Genetic Nondiscrimination Act for the State ofOklahoma 
- 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 v.1th regard to insurance and employment. 

! 

•Oregon (199~) OR. ST: 659.036; 
659.227 

I
Tennessee (1,997) H413 

Vrrginia (1995) SJ.R 372 

Prohibits health insurers from utilizing genetic 
information to reject, deny, limit. cancel, refuse to renew. 
increase the rates o( or affect the tenns and conditions of 
health insurance policies. 

Provides for infonned consent and privacy protection of 
genetic information. 

Prohibits insurers from denying or canceling health 
insurance coverase on the basis ofgenetic information or 
on the basis that the individual or a family member ofan 
individual h~ requested or receiVed genetic services. 

Prohibits insurers trom 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 ofan individual has requested or received genetic 
services. 

Prohibits insurers from requesting or requiring the 
disclosure ofgenetic information. 

Prohibits insurers from disclosing genetic infonnation 
without prior written authorization. 

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

Please do not reproduce without pcnnissioD. 



Genetic Discrimination: 
rerspectives of Consumers 

E. Virginia Lapham,* Chahira Kozma, Joan O. Weiss
I, . 

In a study of the percepticms of 332 members of genetic support groups with one or more 
of 101 different gen~tic 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 insuranbe, 22 percent believed they were refused health insurance, and 13 
percent believed thby were denied or let go from a job. Fear of genetic discrimination 
resulted in 9 percenrof respondents or family niembers refusing to be tested for genetic 
conditions, 18 percent not revealing genetic information to insurers, and 17 percent not 
revealing informatidn to employers. The level of perceived discrimination pOints to the 
need for more inforlnation to determine the extent and scope of the problem. 

. I 

Th " 'd d I. h' , . e rapl avances m uman genetiCS, 
largely fueled by Ithe Human Genome 
Project (HGP), have resulted in the expan
sion of the numbe~ and range of genetic 
tests (1). These testf are capable of provid
ing carrier and presymptomatic information 
including risk of fu1ture disease, disability, 
and early death, In attdition, these tests may 
reveal genetic inforlnation not only about 
the health of theinlHvidual, but also about , I ' ,
his or her family members (2). . . 

, Concernaoout Jccess to genetic infor
mation by health inJurers has historical sup
port (3, 4). In the ~arly 1970s, several in
surance companiesldiscriminated against 
individuals who were carriers of sickle cell 
anemia, even thoLgh they were quite 
healthy (5). The usd of genetic information 
to deny life insurante to individuals leaves 
their dependents ttiore vulnerable to eco" 
nomic consequence~ than is the case with 
the 70% of adults who are covered (6). The 
use of genetic screeding to identify workers 
who may be partic~larly sensitive to nox
ious eiwironments has been the principal 
focus of concern alk>ut workplace genetic 
testing even when d6ne for benevolent rea
sons (7). Issues of gJnetic discrimination in 
employment and, irurance have become 
more urgent as ,a result of the genome 
project (8). 

, Overall concerns about privacy and con
fidentiality have ledl the Ethical, Legal, and 
Social Issues (ELSI) iBranch of the National 
Center for Human Genome Reseilrch to 
identify this issue as a top priority with the 
goal of proposing le~islation specifically de
signed to protect pe· pIe against genetic dis
cnmmation (9). Additionally" several 
working groups and olars are focusing on 

E. V. Lapham and C. Kozma, Georgetown University 
Child Development Centdt-, 3307 M Street. tffl. Wash
Ington. DC, 20007.!:.3935. 
J. O. Weiss, Nliance tic Support Groups .. CheVy 
Chase. MD ~0815, 

, 

this issue and have developed background 
papers and policy recommendations about 
the use of genetic il)formation in health 
insurance as well as other areas such as life 
insurance and employment (10, I I). 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
ersand health care providers. 

Participants were recruited primarily 
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 suppon 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 a'nd 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 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 
(I5)-characteristics believed to be typical 
of genetic support groups (I 6). 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 
familymem:bers 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 fouf 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 
expe'rience 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). 
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, : Respondents reported 101 different pri often determines who does and who does 
mary genetic disorders. The 18% of families not have access to health care (4). For 
with two or mdre disorders were asked to many people with genetic disorders, health 
select one for p~rposes of the study. Of the insurance may mean the difference between 
primary disorder's 68% were single-gene dis life and death (21). 
orders, 10% w~re chromosome disorders, Although considerable genetic informa
11 % were ,multifactorial disorders, 11% tion may already be available to insurers in 
were major malformation syndromes, and medical records, 40% of the respondents 
less than 1% we~e mitochondrial and endo recalled being specifically asked about ge
crine diseases. i netic diseases or disabilities on their appli

Data, analysis included frequency re cations for health insurance (Table 1). It 
sponses and cotrtparison of responses to the cannot be assumed that the remaining 60% 
questions on genetic discrimination by ed had not been asked questions about genetic 
ucation, religioJs preference, and health of diseases and disabilities. Many of them vol
respondent and ~hey showed no statistically unteered the information that they had 
significant diffdrences (Pearson value of never applied for health insunince. Some 
P < 0.05 was cdnsidered significant). Gen were able to maintain the coverage they 
der and ethniclty showed no significant had prior to diagnosis of a genetic disorder. 
differences whed controlled for sample size. Others had not applied because they as

, Consumer eiperiences with' health in sumed the genetic condition in the family 
surers were deethed important because the would result in being turned down. Wheth
availability of a,ffordable health insurance er or not this information was then used to 

Tabl. 1. c,,,,,,,l """ '"'PO''''' abouI ""..,.,.,., of coo"'""'"''''.,.., 01 heallh "',"rnmoe. ". 
insurance, and en1ployment. The total number cif respondents is 332. . 

I· , 
Responses (%) 

Question' 
Yes No Don't 

know 

As a result of the denetic condition in your family, have you or 
a member of yot family been-

Asked questi s about genetiC diseases or ' 40 55 5 
disabilities en an application for health insurance? 

I 
Refused health insurance? 22 '713 2 
Refused insurknce coverage of some service or 31 67 2 

treatment? I ' 
Refused life insurance? '25 70 6 
Asked questi6ns about genetic diseases or disabilities 

on a job application? 
Denied a job tlet go from a job? 

15 

13 

83 

85 

2 

2 

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 alS0" 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. 

Tabl. 2.Uoo~ aod """""".10 """""" ,bouI g.,.tiC _"~ " ","rn'''. aod ""'''ymeol. 


I Responses (%) 


Question Strongly Disagree or Not sure or I ' agree or strongly don't know agree disagree 

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-' 
era! 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 ofgenetic 
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 inf9rmation to an insur
ance 'company. 

Approximately 70% of adults in the 
United States have some form of life insur-

Genetic testing Sh0Uld be part of 
pre-employment physical exams. 

Health insurers Sh~Uldbe able to get 
genetiC informatTon if they pay for the 
tests, I 

i
If you were tested and found to be at 

high risk for a genetic disorder with 
serious complications, which of the 
following would want to know 
the results of test? 

4 

16 

Yes 

94 2 

78 6 

No Not sure 

6 87 7 
11 83 6 
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I,ance (23). It is widely available, and only 

3% of those who apply for coverage are 

declined. Of the 97% acc¢pted, 5% are 


, required to pay higher than dtandard premi

ums (24). This may be cofnpared 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 askeq about the em
ployment experiences of th~ study popula
tion. As noted in Table J' 15% of the 
respondents said that they o~affected family 
members had been asked uestions about 
genetic diseases or disabiliti s on job appli
cations. This increased to 40% of affected 
respondents (P 0.006). It~'S not clear how 
often this information was used to subse
quently deny the job to th applicants but 
the possibility exists and watof concern to 
respondents. In this study, 7% of respon
dents (Table 2) would not I ant their em
ployers to know if they were tested and 
found to be at high risk for~ genetic disor
der with serious complicati1ns. , 

Thirteen percent of all respondents (Ta
ble 1) reported that they orl another family 
member had been denied ~ 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 resp1ndents were in 
the workforce than the tot~l population. 

During the course of the ~nalysis, 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, an~lysis was done 
for the 77 unaffected restfndents whose 
only affected family member was a child of 
less than 16 years of age. Itlwas found that 
7% of this population was rked about ge
netic diseases or disabilitiesl.?n a job appli
cation and 3% were denied Fr let go from a 
job. These numbers should only be used as 

your family- I 

Table 3. Percentage of respo 
condition as result of fear. 

dents withholding infonnation or refusing to be tested for a genetic 

Ques ion. 
Yes 

Responses (%) 

No 
Don't 
know 

As a result of a genetic condit~n. have you or a meml;ler of 

Refused to be tested for a 1genetic condition for fear of 9 89 2 
your insurance coverage being dropped. 

Not revealed genetic information to an insurance 18 79 3 
company. 

Not revealed genetiC to an employer. 17 81 2 

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 concerns. 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 (1l%), 
employment only (6%), and more than one 
categoty (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 

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 respohdents. 
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 wetl 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 HOP (and 
other genetic testing and research) is to 
help people, it could also cause hann if the 
level of perceived discrimination is in fact 
true. Neither the authors nor the respon
dents (as indicated in earlier responses) ate 
.suggesting that the HOP 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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Kap104p: A Karyopherin Involved in the Nuclear 

Transport of Messenger RNA Binding Proteins 


John D. Aitchison, GOnter 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) 
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married and living with their spouses, 76%havechil- .' binding proteins. Nab2p and Nab4p. Depletion of Kap104p resulted in a rapid shift of 
dren, and 63% work outSide the home. Family rela
tionship, whether or not the respondent or familymembers were affecte<jl, age of diagnosis, and cur
rent age were also recorded. 
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our questionnaire does rot ~ analysis according to 

. the definition of Billings at aI. (1993). Because the ques

tions OIl discrimination J:Jsk about all family members at 

once, the questions db not distinguish among: (i) the 


. direct consequences b! ongoing genetic disease or 

cond~, ~Q the e~' of genetic disease OIl other 
tamily members, and ~ il the consequences of genetic 
information gainEid ~ testing. 

21. 	M. J. 8tis Kahn, in a video by the HuGEM Project, An 
Overview of the Human Genoine Project and Its Eth
ical, Legal, andSocial(ssues (GeOrgetown University 
Medical Center, Wasllington, DC, 1995). 

22. 	K. H. Rothenberg, J. Law Merl. Ethics 23, 313 
(1995). I 

23. 	The Ad Hoc Committee on Genetic Testingllnsur
ance Issues, Am. J. Hum. Genet. 56, 328 (1995). 

24. 	"Report of the ACU-HIAA Task Force on Genetic 
Testing," The~ Council of life Insurance and 
The Health Insurance\t..ssociation of America (1991). 

25.. Many respondents said they had never applied for 
life insurance becauSfl they assumed they would be 
tumed down. i 

26. 	Since 1990, the Arhericans with Disabilities 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 beI· 

1 

macte in the work ~tting to allow the person to 
perform his or her job. In April 1995, the ADA was 
interpreted by the U.S. Equal Empioyment Opportu
nity Commission to iklude healthy people who are 
carriers of genelic dillorders. Implementation in gen
eral relies on employElrs and employees knowing and 
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Nab2p from the nucleus to the cytoplasm without affecting the localization of other 
I . 	 t ed Th' fi d' t th t th . f r f K 104 r . nuc ear proteins est • IS In Ing sugges s a e major unc Ion 0 ap pies 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 protein~ ·(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 
j3 (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 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
IS).. Similarly, saturable noncompeting 
pathways exist for the export of macromol
ecules from the nucleus (14. 16. 17). The 
signals that mediate man'y of these processes 
are different from classical NLSs (14, J5. 
17-19) and thus may use recognition fac
tors other than karyopherin a and karyo
pherin j3 for nuclear transport. Here we 
characterize the first such factor. which we 

laboratory of Cen Bioiogy, Howard Hughes Medical In
stitute, Rockefeller University, 1230 York Avenue, New 
York, NY 10021, USA. 

'To whom correspondence should be addressed. 
E-mail: blobel@rockvax.rockefeller.edu 

term Kapl04p 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 j3 
(20). Sequence comparisons of Kap95p 
with the complete yeast genome database 
uncovered . three additional proteins that 
are structurally similar to Kap95pi two of 
these. which we term Kap lZ3p 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. IA).. 
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 Kapl04p was 
mainly cytosolic and was apparently absent 
from the nucleus (Fig. IB). However. in 
nupl20Acells, which cluster their NPCs to 
a region of the nuclear envelope opposite 
the nucleolus (26). Kapl04p colocalized 
with the nucleoporin Nspip (27) (Fig. IC). 
The ability to detect coincident staining of 
the nucleoporins and Kap104p under these 
conditions likely was due to an interaction 
of Kapl04p with NPCs. 

Subcellular fractionation (28) was con
sistent with the distribution of Kapl04p 
detected by.immunofluorescence. Kapl04p 
was present mainly in the cytosolic fraction. 
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V" Fliitiikffie GeneT~;t and Lose Your 


DNA prbbes may offer 
dazzling insights. But 
they ha~e helped foster 
a perniclolls new form 
of discrifination. 
By GEOFFREY COWLEY 

I 
, I 

48 N£WSWE~I: D£Chlll£1l as. '996 

A.M:IF. STUH:ENSON ftAS Ss:F.N FIRSr- promptly-by canceling coverage for the 
band what modern genetic science entire family of six.. There is no mec:!ical 
can do Cor a famJ.ly. When her son treaLment Cor fragile X. and nOne ofDavid'$ 
David was 2 years old. a pediatrl- sibling$ had been diagnosed with the condi· 

I .. dan noticed developmental dela)'s I tion. "The company didD't care," Stephc~. 
and 5Wpected fragile X syndrome, Ison :>ay&. "They. jLlst saw a positive genetlc

I a hereditary form oCmltntai ret:a.r- testandwd. 'You're out'." . . 
dation. Alab test conlirmed the di· I From the dawn or the DNA era. critics 

agnosis. aDd the Stephensons spent Sieveral have worried that genetic te!.'ting would 
years learning to live with it. When David IC~ate a "biologiel'\l undercl.assft -a popubk
was 6. he visited a. neurologist, who scrib- tion of people wbo$e genes brand Ihem as 
bled "fragile X- on an insurance-company., poor risks Cor employment. insut'tmce. even 
claim fonn. The eompany responded, marriage. The future is arriving fast. Med

"'-_____-+1_--._________-_.,--___,____.. __.__.__ ....._.. _ .._......-----. 
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~VW~ I~~~~~~~~~~~~~~~~~~~ 
~s can now tlst human j~U$ for hun- Ibeen qUietly testin, new hire,' blood and In ~r 1996 study, a team l.d by Lisa 
c1reds ofanomalou~ genes. Besides lracking urine samples for evidence of \VioLls ron- GeUer oC Harvard Medical school doeu
rare condiUons. suCh as Hunl!ng1on's di$~ clitions. They claim blacks were screened mented more than 200 instances in which 
ease and cystic fibrosi.S, somp. firms now for the sickle-cell trait, Latinos for syphilis healthy people experienced genetic dis
gauge people's susc!eptibility t() more com- and women for preglWlcy. "I can't say the erim.ination. As in Lapb.:un's study. many 
mon liCourGes, By uhmasking inherited mu· information was put to some incredibly participants told of lOSing their health and 
latiOIlS in p53 (ntaid story) and other genes. Ii hamiful use. because we d.on·t know what life insura.nee. But thltt wasn't their on.l)· 
the new testf, can $ignaJ· inctE'8S(Id ri$k of happened." says Vicki Laden. a San Fran- problem, O:le respondent was dcnied Ii job 
everything from br+ast. colon and prostate , cisco lawyer who has tried unsuccessfully $~l/ing insurance after he dil:dosed that he 
tumOrs to lymphoma and leukemia. bad hemac:hrOmlltosis, a. hereditary 

Man" of the te&t$ are still too l:OStly iron-storage problem that can be 

Cor mass marketlng, but t.hat will treated for abOut 11,.200 a year. A so-
cbange. And lS the Slephensons' ciat worker who had excelled during 

stoty suggests. th~ (onsequl:nees her 6rst year at a Wisconsin health
won't all be benign~ "'This 1$ bigger eare company. was quickly forced 

than race or s~ oriental iOD. .. out aAer mentioDirag that h..,r uncle 

says Martha volner, bealLh-policy had Huntington's. a degenet-ative 

director for the Alliance of Cenetic brain disease that victims' offspring 

Support Groups, "~etic discrimi- have a50 pereent chance oC develop-

nation is the clvil-rights Issue oC the Ing. Carol Isaacson Barash. the bie)-. 

21st century. Q I ettJcs consultant who administered 


No one wowd argue that genetic the .Geller study, reealls another 

tesls are worthless.1 Used properly, case in which a woruan itl the earlv 

they can give people unprecedented stageg o( Huntington's disease w~ 

power Oyer their Utes. Prospedive .unable to plaoe her child with a prl- . 

~llt5 who di$eover they're sdent vate adopUonagency. A public 

ea.rrlets of the iene for a disease like agency tOok the· child. eventually 

Tar-Sachs. which c\au$es death by matchine her with a couple 'Wilo had . 


. the age oCS, can 1na1ce bettel-in- previoUsly been. rejected them
fOl'D1(!d decisions abOut whether and . selve$ -because one partner eanied 
how to ha.e kids. SOme genetic lnal~ the Huntington's gene. "It's a stark 
ad.ies can be managed through D'led· commentary on how society reuards 
icadon and lifestylt changes once ~ple at risk. h says Ba."3.Sh. 
they're identified. Ahd while know- Not surprl$ingly. people from 
tng that you're at 5~ risk for can- high-risk families have come to fear 
eer may be an etnO~Onal bUrden. ir. tests almost as much as disease. Lori 
can also alert you to the need (or in--_ Andrews, a Chicago .law pro£euor 
tensive monitoring. Jane Gorrell. and Conner head oC & federal task 
knows ber family is! prone to colon force on the social implications of 
cancer. Her father developed hIm- genetic rese.rch. notes that only 15 
dred.$ ofprecancefo~polyps back in percent of people with a Hooting-
the 1&60[>. and both s\'le and ber suter ton'S aft'Iicted parent choose to learn 
had the same experience during the their own Sll!.rus. Discrimination 
70s. Their condiUOn., known as la- isn't their only concern; vi.rtually 
m.ilial adenornatous! polyposis, hat everyoM testing posllh.. for the 
since been linked to a mutation il:\1 he Huntington's gene d!MIlop6 debill
paS gene-and GorteU bas learned tating symptoms during middle lISe. 
lhat one oCher twochlJdren inberlled and doctors can do nothing to help. 
il. Though the chi1d has suB'ered 110 But people who might beneBt from 
symptoms, she getslfrequent colon genetic tests are almost as le:ery. 
exams and is helping researchen test When researchers at the George-
a drug that could he1~ save uves. town University Medical Center 

The cateh is that no One can guou-- surveyed 279 people from families 

antee the privacy ofgenetic informa- plagued by breast and ovarian can
tion. Outside of large group pW15. insur- Ito sue the lab for civil-rights violations. cer, only 43 percent wanled to be tested for 

anee companies ~£ten scoW' people's LBL recently stopped the testing. herecl.itazy mutations in BRCAl. a recently:' 

medical records before extendir,g cover-, How often is genetic information used discovetf!d gene that is often implieated in 

age.•~d though erdployers faee :>ome re- against people? No one know~. but there are those dise.ase.s. Many said the prospect of 

srrictions, virtually any company with a signs that discrimination is fairly com- I discrimination l'icared them off. Kendra 

benefits program can! gel access to workers' I mon -even in the absence of sophis.tica.ted I McCarthy. a 41-year-old administrator at 

health data. So can schools. adopti')D agell- tests. In one recent study. re.searehers led by the Virginia Department of Mental Health. 

cies and the militarY. Employees of l.4w- Georgeto\O.ll University sociologist Virginia I saw bel' mother die ot breast ea.ocer at 34. 

renee Berkeley Lab<jlratory (LBL). a large Lapham sU1'\1eyed 332 families belonging to : ber Cather of esophageal cancer at 41. Whell 

research institution owned by the Depart- genetic-diswe ,upportgroups: 22 percent I scierstists dE!velOped te~$ts ~t might have 

ment of Energy andloperated by tbe Uni- of the respondents said they'd been refused Igauged her own sU$Ceptibwty. she always 

vcnit)' of California, rece.ntly discovered health insur-...nee. and 15 percent claimed declined to take one. McCarthy doc$l1't re

that the organization1had for three decades Itheir pereeived.ri\;ks hadcostthElmjohs. gret that decision. She has developed 


... ·--1·-------------.,·.....--------..-..--.-...... """"'=""*'==-=-="===::::00:===========:::::-_-" 


.1 

http:l.4w-Georgeto\O.ll
http:Ba."3.Sh


,tions as "prt-exUitina conditions" wUess . 

they're CAUSing illness. The insurance act 


I also guarantees coverage to anyone leaving
b}f~;rn1ati6n,Please: •...... J I
lone group plan for mother. whatevuc his' ': . , .' .' . '. ..' .' I 

\ 
One a/the wOnderful tnings aboul $CWnCf'is that there are ItO stupid questions. Nobel 
Prirewinl'ler[s tuk tne same Ol'\esyou do. WhtJcaresi{theyareworkinltocuredeadly 
diseases whi~eyou're only trying to make $erue0/the science.p4g~. il primer: 

.\What its a gene? 
. I 

'Ibe basic unit ofheredity, a geue con
sists olan ortlered sequence of chemi-
caI.s called nUc1eotide$ and designated 
by the letted A. T. C or C. A gene is 
situated on abe ofthe 231aaU'S ofhwnan 
chromO$OOle$.lt e&rrie$ illstruction& for. 
the producti~n ofproteins. The se
quenceolauCleotidesservesasachem· . 
ical code, det~rmining which protein. 
the gene malc~. Cenes take the form of 
a double helix. 

Where 
Iare genes? 
t 

Every cell in the body contains ~y 
the same gen~$ (roughly 100.(00). We 
have two copies (identical orjust simi-dren. Altd ifboth cOpies are mutated. 

tar) o£every g~t1e. 'rbe ow)' exceptions . or it the cell Deed$ bOth copies to fune.. 

are SJ)etm and egg cells. wh1eb Contain tion. then the cell is DO longer able to 

one fot: each ~ornosome pair rather carry out its job. . 

than both. and, red blood ceUs. "'"bat 

makes one ceU d1tferent from another . 

(liver from m~cle, Cor inatlnce) is not 

theit iel'les-1lfhich are idetltica1.... but 

which ofthe genes are t1.1rnefi 011. 


I 

What isla mutation? 
Any change in ~e normal sequence of 

nucleotides in agene. A Dlutatioll can 

be the deletion!o(a nucleotide or the 

change ofone nucleotide to another. 


. I 
What causes

'atl°lo'n? a mut 
A mutation taIl be inherited: ifthe egg\ 
or spenn ceU that produced the child 

I 

breast cancer. but ,be still bas her health\ 
coverage. and a life-insurance plan to pro
teet her two $ODS. I· . 

Besides depri~ people ofJ'IOtlimtially 
\lseM information: the fear of iscrirn.!na
tion can hamper sf:ientifie progress. Bar- Ido is tell us how they're doing eve%)' six 
bara Weber, a geneticist with the Universi~ months:' Yet three fourths of the women 
ty of PtmnSylv~ Cancer Center, often she approaches say no. 
asks women who l~ they bave aRCAl \' The federal government is DOW taking 
mutations ~ take Pan in coD.t1dt:ntial ~ol- steps to, make genetic illf'ormation less 

contained. mutatioll. so will every one 
ofthe child's 30 trillion cells. A muta
tiOI:!. can also be caused by radiatiot'!, by 
"mut1lgens" (ehern.ieals, such !is beIl%O" 
pyrene. found in cigarette imOke) or 
by some Viruses. 

\\!hat happ'.ens if 
• d? a gene IS mutate . 

It no longer produces the proteita it 

was designea to. Sll\ce a ceU bas [wo 

copies ofeach gene; often it can get by 

.	with only one healthy vmion. and. '. 
mutatiOI!has flO medical coraaequeneft. 
But if the mutation oceurs in an egg or 
sperm cell. it can be passed 011 to ch.il

pl'e<'elCisting conditions. That will make 
switching jobs easier Cor many ~ple. butIIethicists say the act is only a ilrst $tep. Be
cause it covers only group plans and 
doesn't deal \\.ith disAbility insurance, it 

i won't do much for: folks Uke Ther~~ 
Morelli, an Ohio lawyer who applied for in
dependent coverage several years; ago. 
Morelli W3.ll 28 and in perfl:!ct health when 
she met with an insurance agent and paid 
her first premium. A month later. she lot 
her cheek back. along with a letter saying 

I,' her applicar.ion had been dellied because 
1 her father bad Hunlington'sd.\scase. MO"
j relli's clad had in fact received that diaino

sis-erroneously. it turned out-and herIdoctor had made &. note or it iD her chart. 
The restrictions on employers are . 

' porouse.s thOIt on insurers. The 1990 
Americans with Disabilities Act ban com- . 

. . 

.panles from diseriminatingagainst peOple. 
with disabilities";'ai1d it dcGnes that terin . 
broadly enough to include geneticmuta-· 

, nons that have yet to cause symptosns. ..But . 
the act dOes. nothing to keepesnployers 
from gathering medical information. "As 
longas employers have access to genetic in
formation," uys Lewis Maltby of the 

ACLtJ. "thev'U have an irresistible· 
incentive to use it." . 

LaWm.aken are now 'racing to 
5trenpn the protections. At least 
IS states have recently placed re
strictiOll$ on insurers or employers, 
and Congre,s ..-ill con.o;ider several 
bills in the new session. The insur
&Dce industry argues that it shQuld 
be free to charge peoplera.t~ that 
reflect their risks. at least when 
dealin~ with individuals and small 
companies. That way. says Richard 
Cooffil of th. HewthInsurance As-
s04:iation of America. each applicant 
pays the fairest possible price. But 
most ethicisU contend that whete 
health coverage it concerned, pea-
pie shouldn't be penalized ror ri$ks 
they ~'l modify. 

Oiscrimination isn't the only po
lental downside to genetic testing. 
Some of the new susceptibility tests 
are only v~g\.tely predictive of ill
ness-and DO one ro~es the campa
nies that offer them to co~nsel pa

tients about what the results actUally mean. 
Even when the tests are sound and the re
sults secure. the knowledge they create can 
duh hopes and divide familits. Unfortu· 
nately•. principled ignorancedoesn't always 

low-uP. studies. Sh1wan.!-S to kn{lW ~ch I threaterung. The ~cently enacted H~tb I make life easier: 
$~teg1e$ are most ~ffectiV'e fot: preservmg. i Insurance Portability and ACC.OWltability I Wirh A1'1 I< II: tJrU:I£Ilwoon ill NII'¥' Y"rk. 
them- he--.Jth. 'We ~ve the tools to anSWer ,. Act (better known as Kennedy-KassebaUm) 	 tv.~&!>i SI'II.I)lClN j" ChiCAgo 
these questions,n sb~ says. "All. they have to ban insurers from treating aenetic Itluta- Gnd MAII1 H~ctli i~ W,uilillltlQII 
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A :BILL 

To 	!JL'ohi'bit discrimination against individuals and their family 

members on th~ basis of genetic information, or a request for 

genetic services, 

1 Be it enacted by thp. Senate and House ot Representatives o! 


2 the United States of Amarica in congress assembled, 


3 SECTION 1. SHORT TITLE. 


1 This Act may be cited as the "Genetic InroI:matiol1 


5 Nondiscrimination in Health Insurance Act. of 19'7". 


6 SliC!. 2. AMI!lNDMENTS TO IMPLOY.lI UTIRBMllt'1' INCOME SICURITY ACT OP 


7 1974. 


8 (a) PROHIBITION OF HEALTH INSURANCE DISCRIMINATION ON THE 


9 BASIS Oc' REQUEST FOR OR RECEIPT OF GENETIC S!l1RVICES. 

1 (l (l') NO ENROLLMENT RESTRICTION FOR CElNE:TIC 

11 SERVICES.-SecL.i.on 702{a) (1) (F) of the Employee Retirement 

12 Income Security-Act of 1974 (29 U.S.C. 1182{a) (1) (F)) is 

13 amended 'by intJerting before the period "or request for or 

l4 receipt of genetic services". 

15 (2) NO DISCRIMINATION-IN GROUP RATE BASED ON GENF.~TC 

16 1NF9RMATION.:-Section 702(b) (1) of such Act (4" tJ,~,C. 

17 1182 (b) (1)) is amended

18 (A) by striking "may not require any ind1vidual" 

... "~~S;S L6-0£-S L~OL Je!do~elel xOJeX;A8 IN3S 

http:SERVICES.-SecL.i.on
http:IMPLOY.lI


1 llnd inserting IImay not

2 (.1\) require anyinti1vidual"; 

:; (:B)'by m(')ving the remainder or the paragraph Lwu 

-1 emA to the right; 

5 (c) by striking the pe:.riod and adding "i or" i and 

, (D) by adding at Lhe end the following new 

7 subparagraph: 

8 "(B) adjust prem!~ or contribution rat•• !or a 

9 group or tbe individual. in a group on the basis of 

10 genetio information concerning or a request for or 

'1 receipt of genetic .erv~cea by any member of 8uch group 

12 or .. coveJ:"e4 depend-ont (if 1I\l0h. member.". 

l~ (b) LIMITATION. ON COLLECTION AND DISCLOSURH OF GENETIC 

l4 INFORMATION.-Section 702 of ouch Act (29 U.S.C. 1182) is ~mAndp.d 

15 by a~uin9 after subsection (b) the following new subee~ti.on: 

·16 "(0) WITH RESPECT TO COLLECTION AND DISCLOSURE OF GENETIC 

17 INFORMATION.

18 "(1) COLLECTION.-Except. as prOVided in paragraph (3), a 

19 group health plan, or a health insurance issuer offering 

20 health insurance coveragp. in connection with a group he~lLh 

21 plan, shall not. :rAquest or require disclosure or ~enetic 

22 information ~oncern1ng an individual whu .i.s a participant or 

... WV~S:S L6-0€-S ~~OL Jeido~elel XOJ8X;A8 IN3S 
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3 

1 'benefici.:u:y (or an applicant tor coverage as iii p~.cticipant 

2 or beneficiary) . 

3 II (2) D!SCLOSlTR.E.-Except as proviued in paragraph (3)

4 II (A) a group health plan, or a hca.lth insurance 

5 iSAuer offering health insurance covera.ge in connection , , - , I ' 
6 

7 

wjth a group health plan, shall not disclose genetic

I
information about an individual who is a pa.rticipant.,I ' ' nr 

9 beneficiary (oJ:: lin applicant for joverage a9 a 

participant or benefici4ry) to any other health plan or 

10 health insurance iesuer, and 

11 " (B) a phyeician, hospital, or other person that 

l2 provid~s health care items or gervices to an individual 

13 shall not diacloeegenetic inforlat1on about such 

14 lndividual to any group health plan, or health 

15 lnsurance issuer offering heft.1th11nsurance cove::r:"et.ge in 

16 connection with a group health pan. 


17 "(3) EXCIPTIONS.

18 "(A) The provisions of paragraph. (1) and (2) 

, ,I 

19 _hall noe apply to A request by rr d!sclo8ure to a 

20 bealtb plan or i.suer that provi~88 rea8Qnable 

21 assurances thAt it prov14al heaJth iD8urance coverage 

V#:LSSS9SV~D~ .. 



1 	 payment of lelaims or eeordinat1on of benefits. 

I
"(B) Not~i~hstanding paragraphs (1) and (2), a 

i 	 . I 
:3 	 health plan or issuer that provides health ea~. items 

. I 	 . I 
4 	 and service. and provides rea.on&Dle assuranoes that it 

I 	 . I 
5 	 require. such information fo~ aiagnosi. or t~ea~.nt of 

I . 
such individual mar-

I . 
7 	 (1) request (but not ~.quire) diaelo.ure of 

I . 	 I 
a such 	infor.rnat~on by the individual; and 

9 	 !(11) reque.t O~ requil'.· aUClh informat.ion from 
I 
i

10 	 anoth~r hoaltb plan, or he.lfh insuranee i.suer. 

11 or p+Vider of ilealth ear. ilt..,. and oerv1e••• 

j? "(C) ,The p!:'ovi..ions of paragraph. (1) and (2) 

13 sha.ll not· :apply if: the individual, or the inc1ividual' a 

I
l4 	 legal representative, providea pr,icr written 

I
15 	 authorillation of aueh d:laelosure.". 

I 
16 [NOTE, DOL IS ID~rTINQ LANGUAGE THAT WILL PROHIBIT PLAN 

17 PIDUCIAR%ES raOM DISCLOSING GBNET1C INFORMATION TO 
I 

BMPt.OYE:~SJ/PLANI SPONSORS.• ] 
I 

I 
is (0) DEFINITIONS.-8ection 706(d) of ~u¢h Act (29 U.S.C. 

20 lJ,!nb(d» following newie amende~ by adding at the end. Jhe 

21 PQ:ragraphs~ 


22 II (5) FAMILY MEMBER.-The I..erm "family member' means, 

f 
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1 with respect to an individual, a spouse or adopted child of 

2 tha.t individua.l, or another incUv1dual relatt=d by blood to 

3 that individual or to a spouse or c:ldoptedchild of that 

4 individual. 

5 "(6) GENETIC INFORMATION.-The term 'genetic 

6 information' means information about genes, gene products, 

7 or inherited char~cteristics that may derive from an 

8 1nd1vidu~1 or a family member. 

~ i•. (7) GENETIC SI3nVICES .-The term "genetic services I 

10 mea.ns health services provided to obtain, assess, and 

11 .interpret genetic informa.tion for diagnostic and t.hA:r.apeutic 

12 pUl.-poses, and for genetic education and ~ounse11 ing . II • 

l3 (d) EFFBCTIVE DhTE.-Tha amendments made hy this section 

14 shall apply with respect to group health plans and group health 

15 insurance coverage for plan years heginning after 1 year after 

16 the da.te of the enactment of t.h1A Act. 

17 SEC. 3. J\JCINl)UN'l'S TO THI: PUBLIC HEALTH SERVICB ACT. 

(a) AMENDMENTS RELATING TO THE GROUP MARKET.

19 (1) PROHIBITfON OF HEALTH INSURANCE DISCRIMINATION ON 

.20 THE BASIS OF REQUEST FOR OR RECEIPT OF GENETIC SERVICES.

21 (A) NO.~NROLLMENT RESTRICTION FOR GENETIC 

. SERVICES.-section 2702(a) (1) (F) of the Public He~lth 
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1 Service Aet (42 U.S.C. 30099-1 (A) (1) (F» is amended by 

2 inllerting before th@ period 'lor request for or receipt:. 

3 01: genetic services". 

4 (8) NO DISCRIMINATION IN GROUP RATE BASED ON 

5 GElIl.l:iTIC INFORMATION •.-S~ctiOll 2702 (b) (1) of such Act (42 

6 U.S.C. 300gg-1(b) (1»is amended

7 (i) by striking "may not require any 

Fi individual" and inserting "may not-· 

9 (A) require any ind.ividual"; 

10 (ii) by moving the remainder of the paragraph 

11 two ems to the right; 

12 (iii) by striking the period and adding "; 

13 or"; and. 

14 (iv) by adding at the @nd the following new 

15 eubparagraph= 

16 nCB) a4ju8t premium or eontribution rat•• for a 

17 .g~oup or the indivi4uals in a group on the basis of 

19 genetie information eoneernino or a request for or 

l~ receipt of genetic services by any ~er of such grgup 

20 or a cover.d depandant of such member. tD • 

21 (2) LIMITATION ON COL~ECTION AND DISCLOSURE OF GENETIC 

22 INFORMAT!ON.-section 2702 of such Act (42 U.S.C. 30099-1) is 

L #:LSSS9Sv~O~ ... WVVS:8 L6-0E-S! !~OL Je!do~elel XOJeX:A8 lN3S 
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1 amended by addin!] aft~r' Auhsection (l:,) the following new 

2 Qubeection: 

3 II (c) WITH RESPECT '.1.'0 COLLECTION ANt) DISCLOSURE OF GENETIC 

4 INFORMATION.

S "(1) COLLECTION.-Except as provided in paragr~ph (3); a 

Fi group health pleul, .or a. health inaura.nce issuer offering 

7 heal t.h insuI'l1llCe coverage in connection with a group heal th 

8 plan. shall not request or require disclooure of genetic 

~ informat..lon concerning an individual who is a partioipant or 

10 bem:ficiary (or an· applic~nt for coverage as a participant 

11 ur beneficiary) , 

1~ II (2) DISCLOSURE.·-Except as provided in paragraph (3)

13 /I (A) a group health plan, or a health i nFlur.mc::e 

14 issuer offering health insuranc~ covAr.age in connection 

15 with a group health plan, shall not disclose genetic 

Hi information about an individual who is a part.icipant or 

17 beneficiary (or an' appl1.c::ant for covera.ge as a 

10 participant or oAnRficiary) to any other health plan 01' 

l~ health in9ur~nc::e issuer: a.nd 

20 II (Bl a physician, hospital, or other pt:.t:don that 

21provid~FI health care items or services tu an individual 

22 19"11111 not disclose genetic infotTlICl.\.lon about such 

HVV$:B L6-0E-$ L~OL Je!do~elel XOJGX:A9 IN3S 
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1 individual to any group health plan, or health 

2 insurance issuer offering hp.~lth insurance coverage in 

:3 connection with a group health plan. 

4 II (]) . EXCEPTIONS.

5 "(A) The provisions ot paragx-aphs (1) and (a) 

S ahall not apply tc a request by or disolosure to a 

7 health plan or issuer that provides r~a.onable 

8 a••urance. that it provide. health inlurance coverage 

9 tc luch individual and re~1x-e. such information for 

10 payment of claims or ooordinatLon· of benefit•• 

, 1 1t('S) Notwithstanding pal"lI,gl"aphs (1) and (2), • 

,:1. health plan or issuer that pl"ovides health oare it~ 

13 and servioes and provides re••oDable assuraDe•• that it 

l4 requix-es such intor.mation for diagno.is or treatment of 

15 such individual may

16 (i) r.~est (but not require)dilelosur& ·of 

17 .ueh in£or.mat1on by the in&ividual, and 

18 (1i) request or requira such informl.'eion from 

1~ another health plan. or health insurance issuer, 

20 or provider of health care itams Ic4 service8. 

21 n(c) The ~rovi.iona of ~aragr&ph' (1) an4 (Z) 

22 .hall not apply if the 1nd1vi4ual, or the indiv1dual i s 

.. 
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1 l.gal repr••@ntativ., prcv1deB prior written 

2 Authorizattcn of 8uch di8clOlure.". 

J (3) DEFINITIONS.-5ection 2791(d) or t5\J.ch Act (42 U.S.C. 

4· ADOgg-91(d) is amended by adding at the end the following 

5 new paragraphs: 

(; "(15) FAMILY.MEMSER.-The term 'family member' meano, 

7 with respect to an individual, a spouse or adopted ohild of 

R that individual, or another individual relo!l.tGld by blood to 

9 that individual or to a spouse or adopted child of that 

10 individual. 

11 11(16) aSNETIC INFORMATION.-The tarm "genetic 

12 information' means information about ganas, gene products, 

13 or inherited charQcterietios that may derive from an 

14 individuQl or a family member. 

lS 11(17) GENETIC SERV!CES.-The te~m 'genetic services' 

16 meQns health services provided to obtain, assess, and' 

17 interpret genetic information for diagnostic and therapeutic 

19 purposes, and for genetiC"! education and counselling.". 

l!:) (b) AMENDMENT P'f::TATING TO TH.J!: INDIVIDUAL MARKET .-Subpaz·t; 

20 3-othar Requirements of part :!; of title XXVII of such Acl.. is 

~1 amended by inserting after section 27S1 (42 U.S.C. 300~9-51) the 

22 following new section: 

OL#:LSSS9Sv~O~ .. ~~SS:B L6-0€-S L~OL JeTdo~elel xOJeX:AS lN3S 
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1 IIsac. 2'S2~ PROHIB!~ION or HEALTH INSUKANCB ~ISC~.MINATION ON 

2 THE BASIS or GKNETIC INFORMATlON. 

3 It (a) !N GENERAL.-Except dS provided in subsection (b), the 

4 prohibitions oi-

S 11 (1) dit!cL'imination based on genetic information or 

6 request for or receipt of genetic Dervices, and 

7 11(2) collection of genetic information by a health 

8 im:tu.rance ie:5uer, or diecloDure of genetic information by or 

. 9 ~o such an issuer, 

10 ehall apply to a he~lth insurance issuer off@ring cove~~g~ in the 

11 individual marJtet to the sarna extent as they ~I'I'ly pursuant to 

12 section 2702 to a health insurance i98ue~ Aubject to section 

13 2702. 

14 II (b) gXCEPTION.-Th@ provisionA ot subsection Ca) shall not 

15 prevent a health insurance tAsuer subject to subsection (a) oCt'OIlr

16 II (1) request.1.ng or requiring d.isclosure ofge,w::l...i.c 

17 information abo'ut. itn ina1vid.ual who is a participan~ ox:' 

18 beneficiary (or an applicant tor coverage at! a p«rticipant 

19 or banAticiary) relating to a dit!c&&e or condition for which 

20 thA individual has been poaltively diagnosed or has received 

21 treatment at any time; 

22 "(2) requ••ting an individual, as • eondit1on ~O~ 

.. 
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1 initial eQrollmeQt, to undergo • physical examination or 

2 relatau t •• t. to determine whether Che individual has & 

3 di•••se or condition, or 

1. II (3) using information specifie:=d la paragraph (l) or 

5 the T.'p.Aults or an examination or Lest specified in paragraph 

6 (') 1::0 deny or vary the term&:t CiJ1d conditione of health 

7 insurance beneUte or COVeL'elge.", 

8 (c) AM~NDMENT CONCERNING MEOIGAP.-Seetion 27~1(e) (4) of ouch 

9 i\ct (42 U.S.C. 300gq-91 (t.:) (4)) iii amended by inserting I!exoept 

)'0 for purposes of sections 2702 (a) (1) on, 270~ (0) / and 2752" after 

11 ~Soc1al Security Act)". 

l:/l (d)' TECHNICAL AMENDMImr .-Title XXVII of such Act ira amended 

13 in che su~part heading following oeotion 2744 (42 U.S.C. 30099

14 44) 1Jy striking ~Subpart 3 11 and inserting "Subpart 2" . 

. 15 (e) EP'FEC'I'IVE OATE .-The amendments made by FJUhAp.ctions (a) 

16 Lhrough (d) shall apply with reapeot to

17 el} group health plana and group nelo1.lth insurance 

18 coverQge for plan years beginning, and 

19 (2) health insurance available ,or in effect in the 

20 individual market, 

21 Qfter 1 year after the oatp. of enactment of this Act. 

22 SIC. 4. AMIMOMENTS TO INTIRNAL RIVBNUE CODI OF 1986 • 

.. 
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1 (a) PROHIBITION OF HEALTH INSURANCE DISCRIMINATION ON ~HF. 

2 OASIS OF REQUEST FOR OR RECEIPT OF G~TTr. SERVICES.

:3 (1) NO ENROT,T,MF.NT RESTRICTION J;<'OK GENETIC 

1 SERVICES.-~fIi!ction 9S02(a) (1) (F) of the Internal Rt:venue Code 

5 of 1996 iF! amended :cy inserting :Cefore the pt:.r:lou "01" 

6 requfIi!Rt tor or receipt of genetic st:~"vlcee". 

7 (2) ~O DISCRIMINATION IN GROUP RATE BASED ON GENETIC 

8 INFORMA'l'..LON.-Section 9802{b) (1) of such Code is amended

9 (A) :cy Btrikin~ IImllY not require any individual II 

10 and. inserting "may not

11 (A) ,t'equire ilI.ny individual"; 

12 (B) by moving the remainder of the paragraph two 

13 ellIlI:f to the right i 

14 (C) by striking the period and adding n; or!!; and 

15 (D) by adding at the end thefollowin9 new 

15 subparagraph: 

17. "(S) odjust p~om!um or eofttributioft rates for a 

18 src~p or the in~!vidual. ift a 9rouP Oft the basis of 

19 genetic informatioft eoneerD1ng or a re~est for or 

20 ~.e.!pt of genetic services by any m.mber. of such group 

21 or a coverad d.epl&.ft.dent of luch memJ:)er." • 

22 (b) LIMITATION ON ~OLLECTION ANU UISCLOSURE OF GENETIC 
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1 INVORMATION.-SQ~tion 9R02ot 9u~h Code is amen~e~ ~y a~a1ng ~f~~r 

:2 subsect.ion (b) the tollowing new sUbsection: 

'3 11(0) WI'l't{ RESPSCT TO COI..I..ECTION ANt) DISCLOSURE OF GENETIC 

4 INFUKMATION.

5 "(1) COLLECTION,-Except a~ provided in p~r~graph {3}, a 

6 group hea.lt;h plan, or a health insu:r~ncc iaouer offering 

7 heal L.h insurance" coverage in connection wi th a. group hea.l th 

8 plii:'l.fI," shall not request or require disclosure of genetic 

9 information concerning Don" individual who is a. participant or 

10 beneficiary (or an applicant for coverage a8 a partiCipant 

11 or benefiei~ry) • 

12 "(2) OISCLOSURE.-Except as provided in paragraph (3)

13 II (1\) a group health plan, or a hAA.lth insuranoe , 

14 iOEluer offering heal th in8uran~A coverage 1n connection 

15 with a group healt.h plan, shall not disclose genetic 

16 information ahCtlt an individual who is a participant or 

17" beneficiary (n~ an applicant for" ooverage as a 

lS participant or beneficiary) to any other health pla.l1 UL. 

19 h~~lth insurance issuer: and 

20 nCB) a physician, hOt:5v.iL.al, or other person that 

21 provid.es health care ilems or services to an individual 

22 shall not disclose gel.'lt=L.ic il1formation about such 

.. 
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1 individual to any grnup heaith plan, or health 

:2 inRurance issuer offering health insurance coverage in 

3 connection with a group health pla.n. 

4 d(3) EXCEPT%ONS.

5 "(A) The provisions of paragraphs (1) anel (2) 

6 shall not apply to a request by or 4i.closu~e to a 

7 health plan or issuer that provide. re.aoftable 

e a.surances that it prov!~e. health insuranee eov.~aga 

9 to 8ueh indivielual aDd requ1res suah infarmat10n to~ 

10 payment of claims or oooZ'ciination of benefiea. 

11 "(8) NotwithetancUnsr pa~a9'~aph" (1) and (2), _ 

12 health plan ori••u.~ .that provides health care items 

13 and servia•• and p~ovid•• reAsonable asauraneea thAt it 

14 requires sueh information lor diagnosil or treA~ent of 

15 suoh individual mA?

16 (i) requeat (but not require) d1sclo.u~e Of 

17 such information by the ind1vi4ual. aftd 

is (ii) request or requ1~8 luch information from 

19 Another health plan. or health insurance i.suer, 

20 orprov1der of health care itemB au4 .ervieea. 

21 .. ee) The p~ovi.iona of pA",agrapha (1) aml (2) 

~2 IIhall riot apply i~ the individ.uAl, or the individ.ual'll 
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1 legal ~ep~.Qent.tiv., p~ovid•• p~io~ v~itt.n 

2 autho~il.tion of such diadio.ure.". 

3 (c) PF.F!NITIONS.-Sect1on 9805(d) of such Code is amended by 

4 adding at the end the following new paragraphs: 

!; "(6) fAMILY MEMBER.-The term "family mem.):)er' means, 

~ with respect to an individual, a spouse or adopted child or 

7 that individual, or another individual related by blood to 

B that individual or to a spouse or adopted child of that 

9 individual. 

10 "(7) GENETIC INFORMATION .-The l.e""m "'!:Jt:ut:l:.lc 

11 inro,t"mal..l.on' means information about genes l gene products, 

12 or inherited characterietic!l that may derive from an 

13 individual or a family member. 

14 "(S) GENETIC SERVICES.-The term ~genetic services' 

15 means health services provided to obtain, assess, and 

16 interpret genetic information for diagnostio and therapeutic 

17 purposes, and for genetic education and counselling. lI • 

1S (d) ~FFECTIVE DATE.-The amendments made by this section 

19 ahall apply with respect to group health plans and group health 

20 insurance coverage for plan years becrinning after 1 year after 

.:a the date of the enactment. of t.hiB flot . 

.22 
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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 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. -. 

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 arid 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 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 eiwironments 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'lsSues (ELSI) Branch of the National 
Center for Human Genome Research to 
identify this issue as a top priority ~ith the 
goal of proposing legislation specifically de
signed to protect people against genetic dis
crlmmation (9). Additionally, several 
working groups and scholars ,are focusing on 

E. V. Lapham and C. Kozma, Georgetown University 
QUid Development Center, 3307 M Street. tom. Wash
ington, DC, 20007-3935. 
J. O. Weiss, Nliance of Genetic SupPort Groups, Chevy 
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this issue and have developed backgr~und 
papers and policy recommendations about 
the use of genetic i1J.formation 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 HuG EM 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 primarily 
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 
AllUince 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 '~ith 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 distribute the le':
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ter requesting volunteers at meetings and in 

newsletters.' {'ersons 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 Allia.nce 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 
(I5)-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. p/eferences was reported 
(17). There was an average of 2.1 affected 
familymem:bers' 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 il!terviews 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, leg!il, and social issues; and priority 
topics for education. The education priori
ties ~ere 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. kis 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 reported 101 different pri
mary genetic disorders. The 18% offamilies 
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 O. it 
cannot be assumed that the remaining 60% 
had not been asked questions about genetic 
diseases and disabilities. Many of them vol
unteered the infonnation 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 inforination was then used to 

Table 1_ Questions and responses'about experiences of consumers in areas of health insurance, life 
insurance, and employment.1m umber of respondents is 332. 

Responses (%) 

Question ' 
Doil't~...~~ 
 Yes No 
know 

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 
insuran<::e 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. 

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 &' 55 .5 
disabilities on an application for health insurance? 

Refused health insurance? 22 '76 2 
Refused insUrance coverage of some service or 

treatment? 
(]V 67 2 

Refused life insurance? '25 70 6 
Asked questions about genetic diseases or disabilities 15 83 2 

on a job application? 
Denied a job or let go from a job? 13 85 2 

Table 2.·Cluestions and responses to opinions about genetic information in insurance and et'T'lployrnent. 

Responses (%) 

Question Strongly 
agree or 

agree 

Disagree or 
strongly 
disagree 

Not sure or 
don't know 

Genetic testing should be part of 4 94 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 6 

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 
infonnation confidential. The fear ofgenetic 
discrimination, as shown in Table 3, resulted 
in 9% of the respondents or a family member 
refusing to be tested Jor 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 th~ respondents from 
revealing genetic information. to an insur
ance company. 

Approximately 70% of adults in the 
United States have some fonn of life insur-

I 
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1: 
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 
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 
!:he possibility exists and was of concern 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
::Ier 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 
!:he workforce than the total population: 

During the course of the analysis, a ques
cion was raised as to whether the perceived 
problems encountered in job application or 
::Ienial 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 
lnlyaffected 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 qenied 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 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 agenetic 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 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 (ll%), 
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 ofrespondents withholding information or refusing to be tested for a genetic 
XlOdition as result of fear. 

Responses (%) 

Question Don'tYes No know 

~ a result of a genetic condition, have you or a member of 
your family-

Refused to be tested for a genetiC condition for fear of 9 89 2 
your insurance coverage being dropped. 

Not revealed genetic information to an insurance 18 79 3 
company. 

Not revealed genetic information to an employer. 17 81 2 
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study. On the oth~r 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 HOP (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 HOP 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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Kap104p: A Karyopherin Involved in the Nuclear 
Transport of Messenger RNA Binding Proteins 

John D. Aitchison, Gunter Blobel,~ Michael P. Rout 

Acytosolic 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. 

T ' 
ransport 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 (l) of model karyophilic pro

h I I I I
teins t at carry a nuc ear oca ization signa 
(NLS) from either the SV40 large T anti
gen or nucleoplasmin (2). These classical 
NLSs are r,ecognized by karyopherin a in a 
dimeric cytosolic complex with karyopherin 
13 (3-8). The complex docks at the NPC 

'~~=~~~~~; through its interaction withnucleoporins 
once. the questions do not distinguish among: (i) the 

direct consequences of ongoing genetic disease or 
oorditions. (D) the effect of genetic disease on other 
famify members, and (iii) the consequences of genetic 
information gainEid tIYough testing. 
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(ADA) has provided protection tor persdnS with dis
abilities in the worl<ptace. The ADA prevents employ
ers from openty denying employment or firing an 
individual solely on the basis ot a "disability" if there 
are "reasOnable acoommodations" that can be 

mad6 in the W()f1{ setting to allow the persdn to 
perform his 01' her job. In April 1995; the ADA waS 
interpreted by the U.S. Equal ~Opportu
nity Commission to include healthy people who are 
carriers of genetic disorders. Implementation in gen
era! relies on employers and employees knowing and 
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that contain characteristic repeated peptide 
motifs (6-11). The small guanosine triphos
phatase, Ran, and plO are required for the 
subsequent translocation of, the substrate 
(and 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
f 	 . ... d" (13

,0 mlcrolnJectton stu les In oocytes 
15). Similarly, saturable noncompeting 
pathways exist for the export of macromol-

I 	 fi h I ( 7) Th ecu es rom t e nuc eus 14, 16. 1. e 
signals that mediate man'y of these processes 
are different from classical NLSs (14, IS, 
17-19) and thus may use recognition fac
tors other than karyopherin a and karyo
pherin (.I for nuclear transpo' ft. Here we 

I-'characterize the first such factor, which we 
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term Kapl04p and which is required for the 
import of at least two yeast nuclear mRNA 
binding proteins. 

The Saccharomyces ceretlisiae proteins 
Kap60p and Kap9Sp are homologs of mam
malian karyopherin a and karyopherin r. 
(20). Sequence comparisons of Kap9Sp 
with the complete yeast genome database 
uncovered 'three additional proteins that 
are structurally similar to Kap9Sp; two of 
these, which we term Kap123p and 
Kapl04p, 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 
Kapl04p with Kap9Sp is shown (Fig. tAl.. 
The proteins bear substantial similarity over 
their entire lengths. and secondary structur
al predictions suggest that Kap95p and 
Kap I 04p share the same overall domain 
structure of HEAT motifs (23). 

Deletion of KAPI04 resulted in a severe 
growth defect and tempeiature sensitivity 
(24). Immunofluorescence microscopy (25) 
with antilxxlies specific for Kapl04p (in 
wild-type cells) showed that Kapl04p was 
mainly cytosolic and was apparently absent 
from the nucleus (Fig. lB). However, in 
nupl20acells; which cluster their NPCs to 
a region of the nuclear . envelope opposite 
the nucleolus (26), Kapl04p co localized 
with the nucleoporin Nsplp (27) (Fig. IC), 
The ability to detect coincident staining of 
the nucleoporins and Kapl04p under these 
conditions likely was due to an interaction 
of Kapl04p with NPCs. 

Subcellular fractionation (28) was cori
sistent with the distribution of Kapl04p 
detected by immunofluorescence. Kapl04p 
was present mainly in the cytosolic fraction, 
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,	DNA probes may offer 
dazzling insights. But 
they have helped foster 
a pernicious new form. 
ofdiscrimination. , 
By GEOFFREY COWLEY 

A.MlF. SlTl'HENSON kAS SEDI ftASl'· promptly-by canceling coveragE! for the 
~dwhat modem genetic science entire f;un.ily of six.. There Is, no medical 
Can do for a fam1ly. When her son trealment Cor fragile X. and DOne ofDavid'f, 
David was 2 years old. a pedia!ii- sibltng~ had been diagnosed with the condi
da,nnotieedde!elopmentaldeIaY$ I tion. "The company didn't care." Stephc~ 
and suspected fragile X syndrome. son says. "They just saw a positive genetic 
a hereditary form of D'btntairetar- tcst and said. 'You'reout'." . 
dation. It. lab test confirmed the di- From the dawn of the DNA era. critics 

agnosls. and the Stephensons spent lIeveral have wot'ried that genetic testing would 
years learning to Uve with it. When David I Cr<late a "biologie:U underclass"-a popula
Yw'B.S 6. he visited a neurologist, who scrib- Itiol1 of people whose genes bl'$Od them Il5 
bled "&agile X· on an tnsurance-com.pany poor risks for employment. insUI.'aDce. even 
claim form. The company ~5ponded. marriage. The future is arriving fast. Med
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icallabs can now test human r.eU$ for hWl- been quietly testin, new hire,' blood and In artotMr 1996 study, a team .led by Usa 
deeds ofanomalous gent!s. Be.ldes t~ wi.n~ samples for evidenoe of various con- Geller oC Har'vvd Medical School doeu. 
rare conditions. such as Huntington's dis- dition~. They claim b1a.cks were screened mented more than 200 instances in which 
ease and cysticnbrosis, some finns now for the sidcle-<:eU trait, Latinos for liypbilis healthy people experienced genetic dis
gauge people's suseeptibility tt) more com- and women for pregnancy. '1 can't say the erimination. As in Lapham's study, many 
mon lOeQurges. By unmasking inherited mu· information was put to some incredibly participants told of lQSi~ their h",alth and 
t&tions in p53 (main story) a.nd other genes. I' hannful use, because we don't know what life insurance. B-ut thltt wasn't their only 
the new tests can signal· incrta.sed risk of happened.W $8)'1 Yicld Laden, a San Fran- problem. One respondent was denied a job 
everything from breast. cohn and prostate, chiCO lawyer who has tried unsuccessfully s~lling insur&rI<:e after be disclosed that he 
tumors to lymphoma and leukemia. . bad herr.acbromatosis. .a. hereditary 
Many of the tests are still too (~05tly iron-storage problem that can be 
Cor mass .marketIng. but that will t:rt:ated for abOut 11•.200 ayear. A so
cllange, And as the Stephensons' cial wocker who had excelled during 
story· suggests. the eonseqUI:nces ber Gnt year at a Wisconsin health
won't all be benign. "'This i$ bigger care company. was quickly forced 
than race or sexual oriental ion," out after l'I1entionmg that her uncle 
says Martha. Volner. bealth"POlicy had Hl.1Dtington's. a degenerative 
director for the A..Ilian.ce of Cenetie brain disease that victi.mJ' offspring 
Support Groups. "Genetic discrimi- have a 50percent chance of d¢velop
nation is the dvil'"lights Issue ot the lng. Carol Isaacson Barash. the bio
21st century," etfJ<:$ consultant who administered 

No one would argue that genetic the' Geller study, ret:alls another 
tesl$ are worthless. Used properly, case In which a wOl'l1an tnthe early 
they can give people unprecedented 5tage~ of Hl.1Dtington's disease was 
power over their lives. Prospe<:tive unable to place her child y,itba pri ,jparents who c.li$cover they're 1I1l.ent vate adoption agency. A pubUc 
carriers of the: gene Cor a disease like agency took the clUld, eventually 
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Tay-Saclu. whlcb. causes death by . matchi.nl her with a couple Who had 
the age of S, can make better~in- previously bttul rejected them-
formed decisions about whether and selves- because one partner carried 
how to have kids. Some genetic ma1~ the Huntington's gene. "It's II. sta.dt 
adie5 can be managed through ll'Ied- commentary on how society rea:;ards 
icadon a.nd lifestyle ehangi!$ once p.rople Ilt risk," says Ba.>-a.sh. 
they're idenlf6ed. Aod while lcnc)W- Not sl.lrprisiDCly, people from 
lng that you're at special risk for cao- high-risk families have come to fear 
eer may be an emotional burden. it tests almost as much as disease. Lori 
ean also alert you to the need for in-_ Andrews, a Chicago law profeuor 
ten,ive monitoring. Jane Gorrell and foTlI1ef head of a federal task 
Iatows her fam.I.Iy is prone to colon force on the $ocial implications of 
cancer. Her father deVeloped blw- . genetic research. notes that only 15 
dreds o( prtc&.IlCerous polyps back in percent of people 'A'itb a Hunting-
the 1960s, and both she andner suter too's afflicted parent choose to leam 
had the same experience during the their own sltltus. Discrimination 
70s. Their condition. known ti fa- isn't their only concern; virtually 
m1li2J adenomatous polyposi$, has e'VeryoM testing postth-. tor the 
$Ul~ been linked to a mutAtion in Ihe Huntingtol1's gene develops deblli
pSS gene-and GorreU bas learned tAting symptoms d\lring middle age. 
thatol'leofhertwochildreninhetiled and doctors can do nothing to help. 
it Though the child has su.6'ered 110 But people who might benefit Crom 
symptoms, she gets frequetlt colon geoetic tests are almO$t as leery. 
~xam$and 1$ helpingreseiu:cben test When researchers at the George-' 
a drug that could help save uves, town U~versity Medical Center 
. The catch is that no One can gu.w-- surveyed 279 people from families 

antee the privacy of genetic Informa- plagued by hreast and ov;.uia.n can-
tion,Outside of large group plaIts. insu:r- I to sue the lab lor cicvil-cighf.$ violations. cer. only 43 pe.cent wanted to be tested (or 
ance companies often scour people'$ LBL reccntly stopped the testing. hereditary mutations in BRCAl, a reeen 
medical records before extendir,g CO'VeI"'1 How often is genetic inf'onnaticn used diScove~d gene that is often implicated Ln 
age.•-\.nd though employers face :;QlXle reo against ~ple?Noone know". but there are those diseases, Many cajd the prospect of 
'nietions. virtually any company with a signs that discrintination Is fairly CQm- I discrimination lIcaied them oil Kendra 
bencfit$ program can get access to workers' I mOIl-e"-'en in the absence of sophisticated I McCarth)'. Ii 41-ytar-old ac!roinistrator at 
healtb data.. So can schools, adopti.)n agen-, tests .In one recenutudy, researchers led by . the Virgl!lia Department of Mental Health. 
cies and the military. Employees of Law- Georgeto'¥\.ll University sociologist Virgjnia I $aw beT mother die o(breast OlDcer at ~4, 
reoce Beckeley Laboratory (LBL). a lalie Lapham surveyed 332 Eamilles belonging to ~ her Wher ofesophageal cancer at 4.1, When 
research institution owned by the Depart- I genetic-disease support groups: 22 pe(CeDt I scientists d~veloped tests that might have 
ment of Energy and opersted by fbe UDi- '. of thE: respondents said they'd been refused IgaUged her own SlUCeptibwty. she always 
versity of California. recently discovered Ihealth il'lsur...nce, at1Q 15 percent claimed declined to take one. McCarthy dOCiin't re
that the organization had for three decades their ~eive.d rub bad cosUh6"m jobs. gret that decision. She has developed 
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AIly change in the normal sequence of allce industty argues that it should 
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A mutatiOn can be inherited: ifthe egg 

a mutation? 
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d~ea$es whileyou.'re only trying to make sense ofthe science pages. A primer: 

What is a gene? contained amutation, so will eve%)' one 
ofthe child's 80 trillion cells. Amuta

11la ba$ic unit ofheredity • a gene COIl tion can also be caused by radl$tion. by 
sists ofan ordered sequence of chemi "mutagens" Cchemieals. such as benz0
cals called nUcleotide$ and designated pyrene. found in cigarette smoke) or 
by the letters A, T. C or G. A geDe is by some viruses. 
situated on one ofthe 23}aairs othWllJln 
chl'omO$Omes, 1t carries instructions for What happens if .the production ofproteins. The se
qutnce ofQucleotides set'\feS U a chem a gene is mutated? 
iCal code. cbitennining which protein 
the gene makes. Cenes take the form of . It no longer produces the proteiA it 
a double helix. . was deaisnea to. Since a cell bas cwo 

copies ofeach aene, often it can get by 
.with. only one healthy \fenion, and •Where are genes? mutation has l'.IO medical coll.leql.tenees, 

Every cell in the body contains exactly But ifthe mbta~on occurs in an aggor 
the same genes (roughly 100.(00), We sperm cell. It can be passed on to chil
have two copies (identical or just simi dren, And 1£ both copies are mutated. 
lar) ofevery gene. "theonly exceptions or it the cen need$ both copies to func
are sperm and egg cens, which contain tion. then the coeU is DO longer able to 
OIle for each chromosome pair rather earry out its jOb. 
than both. and red blood cells, What 

breast cancer, but 'be still hIlS her healt..,. 
coverage, lIJld a life-insurance plan to pro
tecthertwo $Ons. 

Besides depriving people of potentially 
u.sefiU information. the fear of discr1min.a
don can hamper scientific progress. Bar-, do is' tell us how they're doing every six 
bara Weber. a geneticist with the Un.iversi- 1ll0nth5,~ Yet three fourths of the women 
ty of PetlDSylVania Cancer Center. often she approaches say no. 
asks women who learn they have BReAl,' The federal government is now taking 
mutations to take part in con6dl:l1tial fol- stepl to make genetic information less 
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, tions .5 "pre-e~tlni conditions" wUeS$.·!they're causing illness. The inslhllce act 
I .Iso guarantees coverage to anyone leaving 
lone group plan for ~other. whatevu" his 

pnM!xisting condjtions. That will make 
switching jobs easier for many ~ple, but 
e.thiCiSls say the act is only a Ilr5t step. Be
cause it covers only group plaM and 
doesn't deal v..'ith diJ..bility insuca.nce. itI.

i won't do much for folks lib Therosa 
Morelli. an Ohio lawyec- who applied fot' in
dependent coverage several years ago, 
Morelli was 2B and in perfli!ct health when 
she met with an insllnUlce agent and paid 
her 6rS( premium. A month later. 'he eot 
her check back. along with a letter saying 

! her application had been denied because 
I her father bad Huntington" d.isc.ase. Mer 
'I relU's dad bad in fact received that dia.aner 

I 
sis-erroneously. it turned out-a.nd her 
dOdO," bad made a note of it in her chart, 

The restrictions on employers are . 
. 

. porous as th~ on inS\l:reo. The 1990 
Americans with Disabilities Act ban com- . 
panles from diseriminating against people 
with disabilities-and it de6.ne. that t£:nn 
broadly enough to include genetic muta

. tions that have yet to cause symptoms. But 
the act does' nothing to keep employers 
from gathering mediCal information. "As 
longas employers have access to genetic in
forma.ticn.· uys Lewis Maltby of the 

ACLU. "the'tD have an in;esisuble 

(entia! dowt\$ide to gcnetic testing. 
Some of the new susceptibility tests 
are only vaguely predictive of ill
ness-end DO one forces the Compa
n.ies that offer them to counsel pa

.tient$ about what the results actUally mean. 
Even when the tests are sound and the {'e

sults 5eC\.U'e, the knowledge they ct'eate can 
dub hopes and divide famili(l$. Unfortu' 
nately, principled ignorince doesn't always 
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Individual, Family, and Societal Dimensions 'of 
Genetic Discrimination: A Case Study Analysis 

Lisa N. Geller, Joseph S. Alper, Paul R.BiIljngs, Carol I. Barash, 
Jonathan Beckwith, and Marvin R.Natowicz· 

Key,,'orels: lenetic discrimina[ion. lenetic restinB. Medical Wonnation Bureau. stale insurance 
commissions. 

ABSTRACT 
Bllckg,.ound. As the del'elopm,nt lind use of genetic tests /un'e inueased. so ha\'e . ~ 

concerns regarding the IIses of genetic in/ormation, Generic discrimination. tile differential 

treatment of indMdllals based on real or percei\'ed differences in their genomes. is a ~~ 

recently desc,.ibed form of discrimination., The range and significance of experiences ~ "
associated with this form ofdiscrimination are not yetl\'eJl known 'and are im'estigated in 

this study, --I, 'r,)(
f 

Methods. Indi\'iduals at-risk to de\'e10p a genetic cOtu/ition and parents of children with '1...t t ~ 

specific, genetic, conditions were sunV!yed b.,· questionnaire for repons of genetic 

discrimination. A tOlal of27.790 questionnaires were sent Ollt b.,; mail, Of917 responses ~ 

received. 206 l~'ere followed lip with telephone imen·iews. Tile responses were analy:ed \ 

,.egarding circumstances Qj tIre alleged disaimination. 'the institutions inl'ob'ed. isslles' 

relating to ,the redress ofgriel·ances. 'and strategies io al'oid disaiminaiion. 

Results: A number ofinstitutions were reponed to Ila"e engaged in genetic discrimination 

including health and life insuratl(:e iompal/ies. health care prol'iders. blood banks. 

adoption agencies. tile military'. and schools, The alleged instances of discrimination were 

against indil'iduals who were asymptamatic and sometimes impacted on ,other 
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asymptomatic relatil·es. Few sun'eyed respondents knew of the uistence of institutions 
such as stau insurance commissions or tht Medical Information Bureau. Inc.. which may 
play roles in redress ofgrie~'ances or correction ofmisinformation. 
Conclusions. Genetic discrimination is l'ariable inform and cause and can have marked 
consequences for indi"iduals experiencing discrimination and their relatives. The presence 
oj abnormal genes in all indi\'iduals makes each person a potential \'ictim' of this type of 
diJcrimination. The inaeasing del'elopment and ulili:ation ofgenelic lesls will likely result 
in it/aeaud genetic discrimination in the absence ofcontral'ening measures. 

The growing knowledge of human genetics. stimulated in pan 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 developed to minimize inappropriate uses of this information I ..... One area of 
concern is genetic discrimination. 

The term "genetic discrimination" has been used 'to describe the differential 
treatment of individuals or their relatives based on actUal or presumed genetic 
differences as opposed to discrimination based on phenotypeS-7. Sources of genetic 
information that enable such discrimination include genetic and sometimes non
genetic medical tests. family histories. and wonnation obtained from clinical 
examinations. Each of these sources has important limitations in terms of its reliability 
in predicting whether a particular genetic con,dition will occur and. if so. the clinical 
course of the associated disease. These limitations include but arc not restricted to the 
sensitivity and specificity of genetic tests; the intrinsic clinical variability of many 
hereditary conditions. and the importance 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 suggested that genetic discrimination may become a significant social policy 
problemS. Based on this work and reports of genetic discrimination by others. there is 
now serious concern regarding the importance of this problem3-S. 8-11. This concern is 
intensified by the proliferation and increasing utilization of genetic tests made possible 
iri 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 specuum of discrimination reported by some of 
these individuals and discuss its implications through analysis of selected informative 
cases. 

Science and Engineering Ethics. Volume 2 . Issue 1.1996 

/5'{

72 



Indi\·jdual. F ami/yo and Socielal Dimensions ofGenelic Discrimination 

METHODS 

Study Design 
Individuals at-risk for 'genetic diSQimination were sent questionnaires during 

1992-1993. The definition of genetic discrimination has been previously presented and 
distinguishes genetic discrimination from discrimination based on phenotypelS. Only 

.	those cases in which individuals appeared to have no symptoms (i.e. no apparent 
phenotype at the time of the reponed discrimination) were included in this study. 

Questionnaires and Interviews 
Two questionnaires and an interview insuument were developed based on fIDdings 

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 ll)e 
mailing lists of genetic disease 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 infonnation 
about whether an individual believed that sheJhe 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 evcnt(s) (Table 1. 
see p. 8S). The descriptions of the alleged discriminatory events were used to screen 
the retumed questionnaires for cases that appeared to fit the defmition 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 th!! 
claim of discrimination) nor did the complaint appear to involve legitimate actions by 
companies or individuals that were construed as "unfair" by the individu41 claiming 
discrimination. Some cases were included where an apparent conflict between the 
perception o( the individual and the apparent point of view of an institution illustrate 
areas of ambiguity concerning the "fairness" 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, see 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 suppon or counsel was sought, 
whether the case was reconsidered 8fter 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 peninent 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 herlhis 
family. The Medical Information Bureau. Inc. (h.11B) 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 concerning avenues for seeking redress 
for complaints involving insurance. Consequently. questions concerning· 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 
e\'ents was sought. including such items as teners from insurance companies and 
medical 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: (I) 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) suppon .groups for persons 
with these conditions exist so that indi\'iduals could be contacted easily. These 
conditions were also selected because they cover a spectrum of situations including 
dominant and recessive disorders. treatable and untr~atable disorders. relatively 
common disorders for which screening programs exist. and rare disorders for which 
screening programs are not iridicated. Note that the individuals with recessive 
disorders included both those with the genotype for the disorder and those who are 
simply carriers. 

Huntington disease is a fatal. untreatable. autosomal dominant disorder whose 
symptoms generaily 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 aIL newborns 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 questionnaires 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 re~ponse 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 aHisk to develop a genetic disorder but who were not 
infonned of their genotype. individuals who were presymptomatic for a specific 
genetic condition. and individuals who were asymptomatic because of receipt of a 
therapy or ~ere heterozygotes and thus only "carriers" for an autosomal recessive 
condition. 

RESl!LTS 

Of the 917 returned questionnaires. 455 respondents asserted that, they had 
experienced genetic discrimination and 437 that they had no[. 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 questioMaires 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 discriminated against the respondents. 
The majority of cases involved discrimination by health and life insurance companies 
but there were a number of cases involved employers. adoption services. and blood 
banks. The cases reported'below are grouped according to agentslinstitutions alJegedly 
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 infonnation pertinent to the 
underlying bases of this phenomenon. 

Agents/institutions engaein, in discriminatorv practices 
• Health and Life Insurance Corporations ' 	 , 

Four aspects of discrimination are illustrated by the cases involving health and life 
insurance: (I) discrimination against indi\'iduals who were asymptomatic: . (2) 
differential treatment of asymptomatic individuals or families once a genetic diagnosis 
was established. thus treating the genetic diagnosis asa 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 
individual with a presumed genetic disease. These issues .are illustrated by the 
following cases. 

Cm! a: A health maintenance organization (HMO) had covered the medical expenses 
of a child since birth but refused to pay for occupational therapy after she was 
diagnosed with MPS-J. 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 r~medied 
after the family compJained to a customer service representative of the HMO .... 

Cast 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 tenninated 
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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 ofa lawsuit. 
the insurance policy" was reinstated. However, a rider was added to" the poliCy 
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 lett!;r stated that if she "should 
be tested and iffound to be negative:' the company would issue a standard contract. 

Cast d: A mother submiued 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 laler able to obtain coverage 
for the healthy child through a different employer. 

• Clinical Professionals 
In several cases medical professionals reponedly pressured patients "or clients at

risk for having children with serious genetic conditions. to undergo prenatal diagnostic 
testing or to forsake having children. 

Cast t: A PKU gene carrier reponed that during a routine pediatric visit. her child's 
doctor advised her that it would be unwise to have more c~ildren and that she should 
consult a genetic counselor to understand "the implications of PKU". 

Cast f A couple in which one member was at-risk for Huntington disease reponed 
that physicians tried to compel them to undergo prenatal genetic testing and reponedly 
coerced them to sign a document agreeing toabon an affected pregnanCy. They also 
reponed 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 alleged discrimination by adoption 

agencies.lbey are: (I) 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 genetic diagnoses should adopt only 
children at-risk of having a disability. 

Cast g: One respondent. a carrier for MPS, was required by an adoption agenCy to 
repeat the blood and urine tests routinely required of prospective parents. It was 
reponed 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 learned that she was at-risk for Huntington disease when 
she was 2S 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 bener 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 coupl~ was not able to have children biologically. inquired about the presence 
of hereditary disorders. and required cenification from a doctor tha~ the couple was 
st~rile. Shonly 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 
Huntington disease. 

Case;: A binh 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 anned services shows that even 


institutions as structured as the military may not have a consistent policy with 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 fared because they were at-risk for genetic conditions. In other cases. 

indi\'iduals who were employed reponed that they were reluctant to seek either a more 

d~sirable job or a job in a different location because they feared that they would be 

unable to obtain health insurance in their new position. . 


Case k: A 24 year old woman was fared from her job as a social worker shonly 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 outswiding 
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. Shortly afterwards. she was given a· poor performance 
review, Her employers declined to give examples of poor performance. She was soon 
fared· and told by a co-worker that the employer was concerned about her risk to 
develop Huntington disease. . . . 
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Case I: A 53 year old man was interviewed for a job 'with an insunmce company: 
Ouring his f11St 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 
heallh insurance because of his hemochromatosis. He agreed to this condition. During 
the third interview he was told thaI ahhough they would like to hire him. they were 
unable to do so because of his hemochromatosis. 

• Educational institutions 
Our study elicited a few repons 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 genetic abnonnality in those 
individuals. 

Case m: In a small town. two healthy children attended the same school as their 
disabled brother..That brother had MPS II 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 n and sent the 
child. back to f11St !Tade without consulting the parents or a physician. The parents 
protested and the child was placed in the appropriate grade. 

• Blood Banks 
TwentY-two Tespondems with hemochrom~tosis reponed thaI they were not able to 

donate blood. The American Red Cross has a policy of rejecting blood dona.tions from 
all individuals with hemochromatosis arguing that the donations are treatments. not 
gifts l6. A significant number of respondc.nts 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 ll. In the case below. prejudice or ignorance of a 
medical condition apparently played a role in inappropriately denying a potential 
donor the opponunity to give blood. 

.	Case n: A man who had regularly donated bloodfor 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 irnponant to 
this man as a way of making a contribution to society. His neurologic fmdings. 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 personaUpsychological 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 reponed that they felt stigmatized and unwonhy 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. 

Cast 0: A woman at-risk for Huntington disease chose her profession (school teacher) 

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

friends MO'" of her risk she has kept the information from her employers as she 

"doesn't trusf' them. . 


Casl! p: A woman at-risk for Huntington disease reponed that friends and co-workers 
cOnlinually 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 q: A woman learned of her risk of Huntington disease in adolescence. She 
reponed feeling that she could not have a "normal" life. had no interest in marriage or 
children. and chose a career whi~h bad good disability benefits available. Later. 
genetic testing "vealed that she was at low risk to develop Huntington disease and 
since then has acth:ely pursued changes in career and maniage. 

Strategies to avoid genetic discrimination 
Many individuals utilized strategies to avoid experiencing genetic diS<:ri.mination. 

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 "suits. providing partial disclosure of relevant information and. 
sometimes. providing incorrect infOrmation (see also reference 17). 

Individuals reponed avoidance of genetic' testing or situations where genetic 
information could be used against them. For example. several of these respondents 
reponed 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. 

Cast 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 reponed as the cause of death so as to avoid mention of 
the disease in an obiniary. 

Cas!! s: An 18 year old man. at-risk foi 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 "garding 
hereditary disorders on his application and did not include Huntington disease in his 
family medical hislory. 
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Knowledge of the Medical Information Bureau 
The Medical Information Bureau, Inc .. (MIB) is a private. non-profit corporation 

which provides insurance companies with medical and cenain non-medical 
information about potential insurees l8• 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 
inappropriate discrimination in obtaining health or life insurarll;e. panicularly if 
recorded data are incorrect or misleading I8•J9• The MIS does offer the opportUnity for 

. individuals to examine their MIS records and request corrections. However, doing so 
requires knowledge of the existence and function of the MIS. We therefore questioned 
individuals· concerning their awareness of the MIB. Only 10 of the SS (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 panicipan!S were sampled regarding their knowledge of 
state insurance commissions. Nineteen out of S8 respondents (33%) knew of the 
existence of state insurance·commissions. Many of the nineteen thought the purview of 
these commissions was limited to automobile insurance. 

DISCUSSION 

The purpose of this study was to determine the varieties and inipact of genetic 
discrimination· using the case studies of individuals having, or who were at-risk for. 
abnormal genotypes. The results extend the fmdings 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 confumed these fmdings, providing 
many more instances of genetic discrimination in each of these areas and in identifying 
additional institutions engaged in discrimination. . 

This study also revealed several additional ramifications of the phenomenon of 
genetic discrimination. First. some cases were reponed in which clinical professionals 
appeared to give judgmental and possibly coercive counsel to persons who were at-risk 
for abnormal genotypes andlor 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 clinician's values with respect to reproductive 
decisions is regarded as. inappropriate20• 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 communication can give rise to the perception of 
discrimination. 

Second. while this study was not designed to evaluate the psychological effects of 
genetic discrimination. the pervasiveness and importance of these effects became 
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apparent. The cases that we have summarized illustrate typical feelings expressed by. 
respondents. Individuals .reponed stigmatization by relatives. friends. and other 
members of their communities. Some respondents reponed that a genetic diagnosis 
resulted in feeling a loss of self-wonh; others reponed feeling powerless to challenge 
adverse decisions. These responses were common and indicate the significant impa.ct 
that discrimination can have on po:ople's lives. 

Third. many of the indh • .!u.ais reponed that they had no! ;·\perienced genetic 
discrimination. However. comments on their questionnaires re\ t:wied that many of 
them had adopted strategies to ensure that others would not leam of their genetic 
backgrounds. Apparently they perceived a possibility of genetic discrimination and 
took action to avoid it. 

Founh. most respondents lacked either the information or the 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 S8 individuals who 
reponed 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 discrimination21• 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 
commissions. 

. . Even individuals . who were aware of regulatory agencies often did not avail 
themselves of opponunities to redress their grievances. Some of these individuals felt 
they had Iinle hope·of sticcessfully challenging discrimination. In one case. an anorney 
who had been denied health insurance because of diagnosis of (asymptomatic) 
hemochromatosis. did not reapply for insurance or fight the denial because she "didn't 
want to be reminded" that she had a genetic diagnosis. 

In order to increase our understanding of the causes of genetic discrimination and 
thus suggest strategies for minimizing discriminatory incidents. we anempted 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 arid, in some instances. the 
causes were difficult to distinguish. For example. in several reponed 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 panern suggests not only ignorance on the part of the 
agents. but may suggest that the company is not troubled by and may even condone 
such i8l10rance. 

Other cases provide additional examples of i8l10rance giving rise to genetic 
discrimination. Representatives of an adoption agency reponedly thought that parents 
of children with MPS could not be healthy. Some teachers and s.chool 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 me use of this 
blood: the policy of me American Red Cf9SS to refuse blood from hemochromatosis 
patients is based on the non-altruistic nature of the donation l6• 

The instances of differential ueatment based on genetic tests des¢bed in this 
paper raise questions concerning me 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 debatell-13. 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 provides broad legal protections against genetic discrimination. 
it i,s apparent that. for the most pan.. its provisions do not apply to insurance 
underwriting6·7.18.24. There is great concern 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 kno'\\ll incidence of morbidity and mortality in that 
geographical area. However. insurance c('mpanies are concerned that other companies 
will sldm. i.e.. insure only those indivic!uals 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 l8. Our study showed that this 
possibility is real: several individuals who were at-risk for Hunting~on,disease 
reportedly attempted to buy life insurance or increase the amount of their coverage 
when they first leamed of their at-risk status or when symptoms of ,the disease 
appeared. Given these pressures on insurance companies to resort to underwriting. it is 

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

Since federal regul~tion of insurance companies is exuemely 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 I8.2S. Some states have already enacted legislation prohibiting or 
limiting the use of genetic information in insurance underwriting. Although at this time 
there is linIe prospect ofa universaI 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 respondents 
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. docuinentation of discrimination '!Vas 
difficult to obtain in many instances. Some types of discriminauon 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. 

The 10\\' response rate to the questioMaires is due to several factors besides the 
actual incidence of genetic discrimination. No follow-up mailings of the questionnaire 
were done. a practice \\'hich greatly increases the response rate. In addition. the 
mailing lists of the disease organizationsinc1ude. many individuals who are not 
personally affected by the disorders and so would not respond to the questioMaire. 
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 it is not a 
widesprea~ phenomenon. 

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

This fust extensive study of genetic discrimination extends and conftrms 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 types of 
discrimination. However. the distir'lctive 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 us~d fairly. As our society struggles to be more equitable in its. 
treatment of people regardless of race. age. or gender. it caMot ignore or juslify 
inequities based on genotype. 
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Table 1. Questionnaire 

I. What is your genetic diagnosis? 

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

2b. If no. do you have any concerns for the future. or other comments? 

J. In what year did the event/s occur? 

4. Around \lihat issue did you experience difficulties? (Health insurance. life 
insurance. adopting children. military. social services. church/synagogue. 
communitylneighbors. other (please specify). 

S. Please describe your experiences. explaining why these are discriminatory. 

6. . Are there any other comments that you would like to make? 

7. Please note which institution sent you this questionnaire. 

8. May we contact you (or more information? (name. address. telephone) 

The above questions were distributed in a questionnaire to individuals associated with 
genetic disease suppon 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 qu~stionnaire was distributed. to individuals likely to be carriers for a genetic 
disorder. 
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Table 2. Partial List of Questions from the Telephone Guide Used for 
Intervie,,'s on Genetic Discrimination 

Number of children/family members affected by the condition 
Pedi~ree 

Presence or absence of confounding disabilities 
Context of the occurrence or the event 


(Insurance. employment. public entities & accornmodations/housing. education. 

government. community. other) 


Insurance 

Type? (Health. life. disability. automobile. home/mongage. commercial loan) 

Obtaining. renewing. or switching insurance? . 

Company name? 


Employment 
(Hiring. promotion. transfer. job responsibilities. compensation. eligibility for 

. benefits. provision for disability. association with someone disabled. other) 

Company name? 

Employer/title? 

Type of job and relevance of the condition to job perfonnance 

Was physical accessibility to an activity cunailed in any way? 

Were reasonable accommodations requested? If so. Were they provided? 

After the. incident. where did you work? 

!fyou 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 restriction. tennination. health service. other) 

Government 
(Military. benefits. social security entitlement. federal. state. local. other) 

Military 
(Entrance. transfer. job responsibiliiies. activity restrictions. termination. promotion. 

other) 
Aimy. Navy. Air Force. Marines; National Guard, other 

Benefits 
(type: eligibility criteria and dates) 

Community 
(Neighboihood. religious 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 or 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 flOd out? 
What did you request and why? (describe all events, contacts/correspondence which 

precede the institution's denial) 
Who did you first contact? (include job title) 
Type of correspondence (leners. phone. person) 
What. if any. additional medical information were you required to disclose? (May we 

receive a copy of their request?) 
Were you given a reason why this information was required? 
Did you \'oluntarily submit additional information or -:nedicalleners of suppon? (May 

we receive documentation?) 
Did you seek hetp from an outside source. such as persoMel. other people you know. or 

a disease suppon !roup. etc.? 
What was the nature of their reply? 

(refusal to consider case. request for additional information-if so, what was 
requested?) . 

Were you or your physician requested to submit information? Other? 
Did the person making the decision e~pl8in to you what they thought and why? How 

was this communicated to you? 
How Jong did the institution take to respond to your initial inquiry? 
Was the response made in person? By phone? By lener? (Personalized form or lener? 

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 So? Did you ever 
request that a supervisor take charge? 
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L. N.Geller. J. S. AJper. P. R. Billings. C. L Barash. J. Beckwith. M. R. Natowicz 

Table 3. Tabulation of' questionnaires 

Questi9flnaires 
(returned 1sent) 

Reporting genetic discrimination 
yes DO ambiguous 

Huntington disease 

Hemochromatosis 

MPS 
Phenylketonuria 

Othet:

623/25.924 
138/1.250 

571420 

22/200 
77/no~e 

276 329 18 

53 85 0 
44 10 3 
12 8 2 
70 5 2 

Total 917/27.790 45S@ 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 
~dividuaJ had. Questionnaires returned blank are not included. 

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

. Methods (pp. 73-75) for a more detailed description of the selection 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 ofhuman genetics research and its impact on an increasing number 
ofhealth 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 prevention, diagnosis, and management ofdisease. '.' 

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 identilied 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 

May 22,1997 
** = Steering Committee Member Organization 

Agency for Health Care Policy Research 
Alliance of Genetic Support Groups U 

American Academy ofFamily Physicians 
American Academy ofInsurance Medicine 
American Academy ofNursing 
American Academy ofOral Medicine 
American Academy ofPediatric Dentistry 
American Academy ofPediatrics 
American Academy ofPhysician Assistants 
American Association for Dental Research 
American Association of Colleges of Nursing'" '" 
American Association ofColleges of Osteopathic Medicine 
American Association of Colleges ofPharmacy 
American Association of Critical Care Nurses 
American Association ofDental Schools 
American Association ofOccupational Health Nurses 
American Association ofOrthodontists 
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 ofObstetricians and Gynecologists 
American College ofPhysicians 
American College ofPreventive Medicine 
American Dental Hygienists Association 
American Dietetic Association 
American Federation for Medical Research 
American Medical Associationu 

American Medical Informatics Association 
American Nurses Association U 

American Occupational Therapy Association 
American Organization ofNurse Executives 
American Osteopathic Association 
American Pediatric Society 
American Psychological Association 



38 
39 
40 
41 
42 
43 . 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

American Public Health Association 
American Society for Clinical Laboratory Science 
American Society ofClinical Oncology 
American Society of Human Genetics ** 
Armed Forces Institute ofPathology 
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 ofProfessors of Human and Medical Genetics 
Association ofProfessors ofMedicine 
Association of Schools of Allied Health Professions ** 
Association of Schools ofPublic Health . 
Association ofTeachers ofPreventive Medicine 
Association of Women's Health, Obstetric, and Neonatal Nurses 
Biotechnology Industry Organization ** 
Centers for Disease Control and Prevention 
College ofAmerican Pathologist 
Council ofMedical Genetics Organizations. 
Council of Medical Speciality Societies ** 
Council ofRegional 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 an,d Child Health Bureau ** 
Howard Hughes Medical Institute 
International Patient Advocacy Association 
International Society of Nurses in Genetics ** 
Joint Commission on Accreditation ofHealth care Organizations 
March of Dimes Birth Defects Foundation ** 
Medical College of Virginia 
National Action Plan on Breast Cancer 
National Association ofCommunity Health Centers, Inc. 
National Association ofNeonatal Nurses 
National Association ofPediatric Nurses Associates and Practitioners 
National Association of School Nurses 
National Association of Social Workers 
National Board ofMedical Examiners 
National Cancer Institute, National Institutes of Health ** 
National Center for Genome Resources 

. National Heart, Lung, Blood Institute, National Institutes ofHealth 
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81 National Human Genome Research Institute, National Institutes of Health ** 
82 National Institute of Child Health and Human Development, National Institutes ofHealth 
83 National Institute ofDental Research, National Institutes ofHealth 
84 National Institute ofDiabetes and Digestive and Kidney Diseases, National Institutes ofHealth 
85 National Institute ofEnvironmental Health Services, National Institutes ofHealth 
86 National Institute ofGeneral Medical Sciences, National Institutes ofHealth 
87 National Institute ofMental Health, National Institutes ofHealth 
88 National Institute ofNeurological Disorders and Stroke, National Institutes ofHealth 
89 National Institute of Nursing Research, National Institutes ofHealth ** 
90 National Institute on Aging, National Institutes ofHealth 
91 National Institute on Alcohol Abuse and Alcoholism, National Institutes ofHealth 
92 National Institute on Deafuess and Other Communication Disorders, National Institutes ofHealth 
93 National Institute on Drug Abuse, National Institutes ofHealth 
94 National Marfan Foundation 
95 National Medical Association 
96 National Organization for Rare Disorders ** 
97 National Organization ofNurse Practitioner Faculties 
98 National Society of Genetic Counselors ** 
99 Nursing Organization Liaison Forum ** 

100 Office ofRare Disease Research, National Institutes ofHealth 
10 1 Office onWomens Health, D~partment ofHealth and Human Services 
102 Oncology Nurses Society . 
103 Pharmaceutical Research and Manufacturers of America 
104 Sigma Theta Tau, International, Inc. 
105 Society ofGynecologic Oncologist 
106 Society ofMedical College Directors of CME 
107 Society ofPediatric Nurses 
108 Society ofPediatric Nurses Board 
109 Uniformed Services Academy ofFamily Physicians 
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Genetic Discrimination and Health 
~~surance: An Urgent Need for Reform 

~athy 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 
whichl information about a plethora of dis
ease genes can be readily obtained. As at
risk pc\pulations are identified. research can 
be doAe to determine effective prevention 
and tr~atment strategies that will lower the 
persodal, social. and perhaps the financial 
COStS rif disease in the future. We all carry 
genes that predispose to common illnesses. 
In mahy circumstances knowing this infor
matiorl can be beneficial. as it allows indi

. vidual\zed 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 idcreasitlg number of Americans. 

ThJ use of genetic information to ex
clude ~igh-risk people from health care by 
denying coverage or charging prohibitive 
rates ~'i11 limit or nullify the anticipated 
benefit~ of genetic research. In addition to 
the rea'l and potentially de\'astating conse
quence~ of being denied health insurance, 
the fea~ of discrimination has other unde
sirable :effects. People may be unwilling to 
particinate in research and to share infor
mation\aoout their genetic stat~s with their 
health care providers or family members 
because of concern about misuse of this 
informAtion. As genetic research progresses, 

I . d .and pre1venuve an treatment strategies are· 
develoI)€!d, it will be increasingly important 
that discrimination and the fear of discrim
ination Inor be a roadblock to reaping the 
benefits. To address these issues, the Na

. tional I'nstitutes of Health-Deparrment of 
. Energy I(NIH-DOE) Working Group on 

Ethical, Legal, and Social Implications 
(ELSI) pf the Human Genome Project and 
the National Action Plan on Breast Cancer 

I 
K L. Hud!\on is assistant director for Policy Coordination, 
National Center for Human Genome Research. National 
Institutes Pt Health tNlH). K H. Rothenberg is Marjorie 

:;:h~~~~~~~~~~~
law. and (T1ember ell the National Action Plan on Breast 
Cancer (NAPBC). L B. Andrews is chair of the NIH
Depart~t of Energy Worl<.ing Group on Ethical, Legal. 
and Sociallmpficatioos and prellessor at Chicago-Kent 
College of Law. M. J. Ellis Kahn represents the Vlfginia 
Breast Carjlcer Foondalion and the National Breast Can
cer Coalrtion and is co-chair of the Hereditary Suscepti
bility Wor1<.!og Group. NAPBC. F. S. Collins is director of 
the National Center lor Human Genome Research. NIH. 
and co·ct1air ell 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 

·01 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 
diagnosticpanem on an electrocardiogram. 

Several years ago, Paul's father, Bob, lost 
his job and with it the group policy that 
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 furrher 
illustrates the social, ethical. and legal di
lemmas presented by the revelation of ge
netic information. Sisters Jackie and Emma, 

. along with many ocher members of their 
family, have been tested as parr of a re
search protocol. for ·alterations in· the gene, 
BReAI. that confers hereditary susceptibil-
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ity [Q breast and ovarian cancer. Both were 

offered an opportunity to learn the results ,~f 

cheir 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 BReAI 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 a mu
tation in the BReAI gene that may confer 
as much as ari 85% chance of breast cancer 
and a 50% chance of ovarian cancer (5). 
Although substantial uncertainty exists 
about the relative value of the available 
options (surgery compared with intensive 
surveillance) for a woman with a BReAI 
mutation, it is likely that ultimately this 
information will be medically usef~l. 

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 peorle 
in the United States are uninsured (6). 
Group insurance, individual insurance, seli· 
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 peorle get 
their health insurance through their em
ployer. Many employers provide health in
surance coverage through self.funded r lam 
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 (0 pT<l\"ide 


. coverage and under what terms. Thi~ is 
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knqwn as underwriting. Insurers argue that 
underwriting is essential in a voluntary mar
ket ito prevent "adverse selection, II in which 
indl"iduals elect not to purchase insurance 
until they are already ill or anticipate a 
futJre need for health care. Insurers fear 
that individuals will remain unins~red un
til. for example, they receive a genetic test 
resJlt indicating a predisposition to some 
dise'ase such as breast or colon cancer. 

In the absence of the ability to detect 
herbditary susceptibility to disease, the costs 
of rhedical treatment have been absorbed 
und~r the current health insurance system 
of srared risk and shared costs. Today, our 
understanding of the relation between a 
mis!pelling in a gene and future health is 
stilll incomplete, thus limiting the ability of 
insurers to incorporate genetic risks into 
actJarial calculations on a large scale. As 
gen~tic research enhances the ability .to 
predict individuals' future risk of diseases, 
matiy Americans may become uninsurable 
on the basis of genetic information. 

. rtate and Federal Initiatives 

A recent survey has shoWt) that a number of 
stat~s have enacted laws to protect individ
uals! from being denied health insurance on 
the basis of genetic information (Fig. 1) (7). 
Th~ first laws addressing genetic discrimi
nat~on were quite limited in scope and fo
cusJd exclusively on discrimination against 
people with a single genetic trait such as 
sickle cell trait (8). Since the Human Ge
non\e Project was launched in 1990, eight 
statbs have enacted some form of protection 
agai1nst genetic discrimination in health in
sudnce. The recentl\' enacted state laws are 
not !limited to a specific genetic tniit but 
apply potentially to an unlimited number of 

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
es 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 Securiry Act exempts self
funded plans from state insurance· laws. Na
tionwide, over one-third of the nonelderly 
insured population obtains health insurance 
coverage tht:ough 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 tes~ing 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 to 
prohibit genetic discrimination in .health 
insurance (9). The Clinton Admihistra-

Fig. 1. State laws on·the 
use of genetic informa
tion in health insurance 
(7). States shown in pur
ple Were the first states 
to ehact legislation ad· 
dres~ing genetic issues 
in in~urance. Florida and 
Alabama laws prohibit 
insuters from denying 
co~rage on the basis of 
the Sickle cell trait. North 
Cardlina prohibits insur
ers trom denying cover
age lbecause the appli· 
cant has the hemoglobin 
C or Sickle cell trait. 
MarYland prohibits discrimination in rates based on any genetic trait unless there is actuarial justification. 
States shown in green (Califomia. Oregon. Colorado, Minnesota, Wisconsin, Ohio. Georgia, and New 
Harrypshire) 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 Ibenefits. Califomia. Colorado~ Oregon, and Wisconsin laws include provisions to protect the 
privacy 01 genetic information. States shown in orange (MassaChusetts and Hawaii) have related bills 
pen~ing. 
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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 ar~ 
targeted at guarai'lteeing access, porrability, 
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 health care by pro
hibiting insurers from denying coverage on 
the basis of health status, medical condi
tion, claims experience. or medical history 
of a parricipant. Most of the proposals per
mit exclusions for pre-existing conditions, 
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
lure 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 healthy 
themselves, carry the gene for a recessive 
disorder such as cystic fibrosis that might 
affect their children or future children. 

Recommendations 

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 both the OOE and the 
National Center for Human Genome Re
search, a component of NIH, have each set 
aside a porrion of their research budget to 
anticipate, analyze, and address the ELSI of 
new advances in human genetics. The orig
inal planners also created the NIH-OOE . 
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
velopmem 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 atiout the fair use of genetic informa
tion. Inl a 1993 repon, "Genetic Informa
tion and Health Insurance" (11 ), the ELSI 
Workin~· Group recommended a return to 
the risJd-spreading goal of insurance. The 
Workin~ Group suggested that individuals 
be given access to health care insurance 
irrespective of information, including ge
netic in'formation about their past, current, 
or futute health status. Because denial of 
insurante coverage for a costly disease such 
as breaJt cancer may prove to be a death 
sentencb for many women, the National 
Action :Plan on Breast Cancer (NAPBC), a 
public-~rivate pannership designed to erad
icate br~ast cancer as a threat to the lives of 
Americ1n women, has identified genetic 
discrimination in health insurance as a high 
priority I(12). 

Builging on their shared concerns, the 
NAPBcr (13) and the ELSI Working Group 
(14) retently cosponsored a workshop on 
genetic idiscrimination and health insurance 
(4). Scientists, representatives from the in

. SiiTanCe/ industry, and members of the ELSI 
Working Group and·the NAPBC panicipat
ed in tHe I-day session. On the basis of the 
inform~tion presented at the workshop, the 
ELSI Working Group and the NAPBC de
veloped the f01lowing recommendations and 
definitibns for state and federal policymakers 
to protJct against genetic discrimination. 

I) lrisurance providers should be prohib
ited frob using genetic information, or an 
individ~al's request for genetic services, to 
deny Ofll limit any coverage or establish eli
gibility, continuation, enrolIment, or con
tributioh requirements. 

2) lrisurance providers should be prohib
ited frrim establishing differential rates or 
premiufu payments based on genetic infor
mation/or an individual's request for genetic 
serviCes. 

3) IAsurance proViders should be prohib
ited froln requesting or requiring c01lection 
or disclbsure of genetic information. 

4) IAsurance proViders and other holders 
of gene~ic information should be prohibited 
from releasing genetic information without 
prior w~itten authorization of the individu
al. Written authorization should be required 
for eac~ disclosure and include to whom the 
disclosJre would be made. 

The definitions are as f01l0\\'s. Genetic 

information is information a~ut 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 recommendatiorls 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 trou
bling questions about who wiII have access 
to this information and how it wiII 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 opponunities and chalIenges 
that the new ge:1etics present for under
standing the cau;es of disease and develop
ing new treatment and preventive strategies. 
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(Ii) to promote and foster communication, collabo
ratiOn, and cooperation among diverse pubic and 
private partners: and (iii) to develop strategies, ac
tions, and policies to improve breast cancer aware
ness, services. and research . 

13. 	NAPBC steering committee: Susan J. Blumenthal 
(co-chair). Zora Kramer Brown, Doris Browne, 
Anna K. Chacko, Francis S. Collins: Nancy W. Con
nell, Kay Oickersin, Ar1yne Draper, Nancy Evans, 
Harmon Eyre, Leslie Ford, Janyce N. Hedetniemi, 
Mary Jo Ellis Kahn. Amy S. Langer, Susan M. Love, 
Alan Rabson. Jane Reese-Coulbourne, Irene M. 
Rich, Barbara K. Rimer, Susan Sieber, Edward 
Sondik, and Frances M. VISCO (co-chair). NAPBC 
hereditary susceptibility working group: Kathleen 
A. Calzone. Francis S. Collins (co-chair), Sherman 
Elias, Unda Finney, Judy E. Garber. Ruthann M. 
Giusti, Jay R. Harris, Joseph K. Hurd Jr., Mary Jo 
Ellis Kahn (co-chair), Mary-Claire King, Caryn Ler
man, Mary Jane Massie, Paul G. McDonough,Pa
tricia D. Murphy, Philip D. NoguChi, Barbara K. 
Rimer, Karen H. Rothenberg, Karen K. Steinberg, 
and Jill Stopfer. 

14. ELSI working group: Betsy Anderson, Lori Andrews 
(chair), James Bowman (dissenting), David Cox, Troy 
Duster, (vice chair), Rebecca Eisenberg, Beth Fine, 
Neil Holtzman, Philip Kilcher, Joseph Mcinerney, 

. Jeffrey Murray, Dorothy Nelkin, Rayna Rapp, Marsha 
Saxton, and Nancy Wexler. 

15. NCHGR council members: Anita Allen, Lennette J. 
Benjamin: David Botstein, R. Daniel Camerini-Otero 
(dissents with recommendation 3). Ellen W. Clayton, 
Troy Duster, Leroy E. Hood, David E. Housman, 
Richard M. Myers, Rodney Rothstein, Diane C. 
Smith, Lloyd M. Smith, M. Anne Spence, Shirley M. 
ngham, and David Valle. 

For the opportunity to participate In a 
discussion of the issues raised .In this 
Policy Forum, go to the following URL 
(http://sci_saas.org/aaaslpolicy). 
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11//l1tli)(3 
GENETIC INFORMATION AND HEALTH INSURANCE 


ENACTED LEGISLATION-


DESCRrPTIONSTATE ClTATlON 

Prolubits health insurers from denying coverage because 
a.pplicant has sick1e cell anemia. 

AL ST: 27-5-13 Alabama (1982) 

Arizona (1997) H2144 

California (1994) Insurance Code: 
§10123.3; §10140; 
§10148; §10149; 
§10149.1; §llS12.95 

Health & Safety 
Code: 
§1374.7 

Prohibits disability insurers (mcludes health insurers) from 
rejecting an application or detennining rates. terms or 
conditions on the basis of a genetic condition - in the 
.a.bsence ofa diagnosis ofthe condition. 

Prohibits a person from requiring the performance ofor 
performing a 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 
disc..'!im.inating on the basis of the results ofa genetic 
test. 

Prohibits health insurance plans from refusing to enroll or 
accept persons based on genetic characteristics; 

Prohibits health insurers from requiring a higher rate or 
charge on the basis ofgenetic characteristics; 

Provides for privacy protection ofgenetic infonnation. 

I-ThiS chart reflects legislation enacted as ofMay 15. 1997. These~tate laws were designed to address 
discrimination and/or privacy issues specifically regarding genetic infonnation and health insurance. In 
ad:dition 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 infonnation. 

This chart supplements K. H. Rothenberg: Gcnefj~ In/ormation and Health Insurance: State 
Legislative Approaches. 23 JOURNAL OF LAw, MEDICINE & ETHIcs 312 (1995). Chart prepared by Professor Karen 
Rothenberg.

. 
University ofMaryland School 

. 
ofLaw, and Ms. Barbara Fuller. NAPBC. 

Please do not reproduce without permission. 
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~alifornia (1995) Insurance Code: Prohibits health insurance plans from offering or 
§10123.3; §10140; providing different tenns, conditions or benefits on the 
§10147; §11512.95; basis ofgenetic characteristics. 
§10123.31; 
§10123.3S; §10l40.1; 
§10140.S; §l1S12.96; 
§l1S12.965 

Health &. Safety 
Code: 
§1374.7; §1374.9 

Prohibits health insurers from seeking, using or 
maintaining genetic information for any nontherapeutic 

Health & Safety 

California (1996) Civil Code: §56.17 

purposes. 
Code: § 1374.7 

Prohibits hea1th insurers from discriminating in the 
Insurance Code: renewal ofpolicies on the basis ofgenetic characteristics. 
§742.24; §742.405; 
§742.407; § 10123.3; Revises the definition ofgenetic characteristics to include 
§10123.3S~ §10140; family history. 
§10140.1 

Applies prohibitions on genetic discrimination by health 
insurers to "multiple employer welfare arrangements. II 

I 
Colorado (1994) Title 10, Art. 3, Part Prohibits the utilization of infonnation derived from 

IT: §10·3-1l04.7 genetic testing from being used to deny access to health 
care insurance. 

Provides for privacy protection ofgenetic information. 

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. . 

FL ST: 626.9707Flo~da (1978) 

Prohibits a "disability" insurance policy from charging a 
higher rate solely because a person has the sickle cell 
trait. 

FL ST: 760.40 Provides for informed consent and privacy protection of 
genetic infonnation. 

Florida (1992) 

Provides for mandatory reanalysis if the utilization Of 
genetic information results in a'denial ofinsurance. 

This chart supplements K. H. Rothenberg. Genetic In/ormation and Health Insurance: State 
Legislative Approacne.'i'. 23 JOURNAL Of LAWI MrolCINE & Ennes 312 (1995). Ch&rt prepared by Professor Karen 
Roth~nberg, University ofMaIyland School ofLaw, and Ms. Barbara Fuller, NAPBC. 

Please do not reprod:uce without permission. 
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I 

Georgia (1995) 

.Indiana (1997) 

Title 33, Chapter 54 

H 1684 


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

Provides for written consent prior to genetic testing. 

Provides for privacy protection ofgenetic information, 

Prohibits health insurers from seeking infonnation derived 
from genetic testing. 

Prohlbits insurers. other than life insurers, from obtaining 
the results ofany genetic screening or testing without a 
separate written consent. 

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

Provides that an insurer that inadvertently receives testing 
or screening results may Dot 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 determining insurability. 

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

Prohibits health insurers from inquiring.· directly or 
indirectly, into the results of genetie 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 ofgenetic screening or testing. 

Prohibits health· insurers from developing and aslcing 
questions regarding the medical history of an applicant 
that reflect the results of or are questions designed to 
ascertain the results ofgenetic screening or testing. 

ProluOits health insurers from canceling, refusing to issue, 
refusing to renew, or refusing to enter into a contract 
based on the results ofgenetic screening or testing. 

't:.:J vv .. 

I 
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Indiana (1997) • H 1684 - continued 
continued 

Maryland (1986) Insurance Code: 
. Art. 48A, §223(b)(4) 

Maryland (1996) S 276 
(Ch. 24) 

I . 
Minnesota (I995) S.F. No. 259 

I 
NHST:+'lew Hampshire 

(1995) Chapter 141-H 

. Prohibits health insurers from delivering, issuing for 
delivery, renewing or executing a 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 ofcoverage 
AND if the resu1t~ are favorable to the applicant 

Prohibits health insurers from making or pennitting 
differentials in rates based on any genetic trait, unless 
there is actuarial justification. 

Prohibits health insurers from using a genetic test or the 
results of a test to reject, deny, limit, cancel. refuse to 
renew, increase the rates o( affect the terms or conditions 
of. or otherwise affect a health insurance policy or 
contract. 

Prohibits health insurers from re<J,uesting or requiring a 
genetic test for the purpose ofdetennining whether or not 
to issue or renew health benefits coverage. 

Prohibits the releas.e of the results of a genetic test 
without the prior written authorization ofthe individual. 

Prohibits health insurers from utilizing infonnation from 
genetic testing to detennine 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. 

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

Please do not reproduce without permission. 
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I 
New Jersey 
(1996) 

S 695 
. A 1411 

I 
New York (1996) S 4293·D 

A 5796-C 

~orth Carolina NC ST: §58-65-70 
~1975) 

I 
Ohio (1993) OH ST: §1742.42; 

§1742.43; §3901.49; 
§3901.491; §3901.50; 
§390LSOI 

~uuo 

Prohibits health insurers from discriminating in the 

issuance, withholding, extension, renewal. .()r 

establislunent ofrates, tenns 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 infonnation in a 

manner that pennits identification of the individual 

without the authorization ofthe individual. 


Prohibits authorized insurers from requesting or requiring 
an individual proposed for insurance. coverage to be the 
subject of a genetic test without receiving the written 
informed consent ofsuch individual prior to such testing. 

Prohibits health insurers from refusing to issue health 
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. 

Prohibits health insurers from canceling, refusing to issue. 
or renewing coverage or limiting benefits based On 
genetic screening or testing. 

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

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

Establishes the Task Force on Genetic Testing in Health 
Insurancc. 

. I 
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~VVI 

<Dk1ahoma (1996) HeR 1113 

0k1ahoma (1997) HeR 1012 

I
Oregon (1995) OR ST: 6S9.036~ 

659.227 

Tbnnessee (1997) H413 

Vrrginia (1995) S.l.R. 372 

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 re]ated 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 Force on Prevention of Genetic 
Discrimination; The duties of the Task Force include: 
reviewing H.B. 2478 of the 2nd Session of the 45th 
Oklahoma Legislature which proposes the creation ofa 
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. 

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

Provides for informed consent and privacy protection of 
genetic infonnation. 

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

Prohibits insurers from requesting or requiring the 
disclosure ofgenetic information. . 

Prohibits insurers from disclosing genetic information 
without prior written authorization. 

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

,. 
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