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Genetig 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 ormore
*of 101 different genetic disorders in the family, it was found that as a result of a genetic
i disorder 25 percent of the respondents or affected family members believed they were
refused life insurance, 22 percent believed thay 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-
ision of the number and range of genetic
“tests (1). These tests are capable of provid-
/, ing carrier and presymptomatic information
including risk of future disease, disability,
and early death. In addition, these tests may
veal genetic information not only about

~Coticern about access to genetic infor-
m ion by health insurers has historical sup-
(3, 4) In the early 1970s, several in-

anemia, even though they were quite
* healthy (5). The use of genetic information
16 deny life insurance to individuals leaves
their dependents more vulnerable to eco-
j)‘nomic consequences than is the case with
b ithe 70% of adults who are covered (6). The
b use’ of genetic screening to identify workers
,hc')‘may be particularly sensitive to nox-
‘jous environments has been the principal
focus of concern about workplace genetic
i testing even when done for benevolent rea-
i sons (7). Issues of genetic discrimination in
employment and insurance have become
more urgent as a result of the genome
project (8). o

"f'dentlahty have led the Ethical, Legal, and
; otial Issues (ELSI) Branch of the National
Ceﬁfer for Human Genome Research to
" identify this issue as a top priority with the
' goal of proposing legislation specifically de-
signed to protect people against genetic dis-
' crimination  (9). Additionally, several
working groups and scholars are focusing on
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. Overall concerns about prlvacy and con-

this issue and have developed background
pipers and policy recommendations about
the use of genetic information in health
insurance as well as other areas such as life
ihwsurance and employment (10, I11). 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. [t was the
{irst phase of the HUGEM Project with the
alm of getting input from 300 consumers in
otder to develop, implement, and evaluate a
cullaborative 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
Alliance Alert and letters were sent to the
directors of 101 genetic support groups (rep-
resenting an estimated 585,800 members).
The notices contained information about
the study and requested volunteers that
were at least 18 years old and with one or
more persons in the family with a genetic
disorder who would be willing to participate
in a 30-min telephone interview to provide
opinions on the ethical, legal, and social
issues of the HGP as well as priority topics
for education. Volunteers were assured con-
fidenriality 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

caders 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
petsons (from 73 different groups) contact-
ed the Alliance of Genetic Support Groups
about the study. They were sent informa-
tion about the study and about the Human
Genome Project. Of these, 336 (70%) re-
turned consent forms (13). From this group,
four persons decided not to participate after
the interviews started, 306 persons complet-
ed telephone interviews, and 26 requested
and completed the questionnaire by mail,
for a total return of 332 respondents from
44 states and the District of Columbia (14).

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

The study questionnaire was composed
primarily of questions with multlple chonce
responses. Telephone interviews were con-,

ducted by four social workers, .a genetic .’

counselor, and a consumer administrator
(18) and lasted an average of 40 min with a
range of 29 to 90 min. The content covered
five areas: demographic information;
knowledge of the Human Genome Project
(61% ;had heard about the HGP. before

volunteering to participate in the ‘study,

74% considered the HGP very important to .’

their families, and 81% considered it very
important to society); personal and family
experience in areas related to genetic test-
ing and research; opinions on a range of
ethical, legal, and social issues; and priority
topics for education. The education priori-
ties were used to develop and implement
educarional 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-
mary genetic disorders. The 18% of families
with two or more disorders were asked to
select one for purposes of the study. Of the
primary disorders 68% were single-gene dis-
orders, 10% were chromosome disorders,
11% were multifactorial disorders, 11%
were major malformation syndromes, and
less than 1% were mitochondrial and endo-
crine diseases.

Data analysis included frequency re-
sponses and comparison of responses to the
questions on genetic discrimination by ed-

ucation, religious preference, and health of

respondent and they showed no statistically

significant differences (Pearson value of

P < 0.05 was considered significant). Gen-
der and ethnicity showed no significant
differences when controlled for sample size.

Consumer experiences with health in-
surers were deemed important because the
availability of affordable health insurance

insurance, and employment. The total number of

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

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

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

respondents is 332.

Responses (%)

: Question'_y . Don't
R T SN VR TSNP ES S Yes No know
" 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 40 55 5
disabilities on an application for heatth insurance?
Refused health insurance? 22 76 2
’ Refused insurance coverage of some service or 31 67 2
treatment?
. Refused life insurance? 25 70 6
} Asked questions about genetic diseases or disabilities 15 83 2
on a job application?
b Denied a job or let go from a job? 13 85 2

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

Responses (%)

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

deny insurance to these people based on

anc

their genetic condition is not known. , 3%
Twenty-two percent of the respondents dec
(Table 1) said that they or a family member req
were refused health insurance as a result of J um
the genetic condition in the family. Since resy
insurers do not need to provide reasons for: (T:
turning down applications, it might be ar- fan
gued that respondents may have subjective anc
ly assumed that the denials were made. bex .
cause of the genetic condition; In® this! plo
study, however, 83% of those who Vet tiot
refused health, insurance had also bee res]
asked about genetic diseases or disabilitie me:
on their applications. Looked at in another* ger
way, nearly half (47%) of those who wer cat
asked about genetic diseases or disabilitie res;
on an application for health insurance were oftc
subsequently turned down. As health an que
life insurers are primarily regulated by states//g the

and most states are just beginning to addres:zé

genetic issues in legislation (22); it is: hot; der

known how many insurers actually ask ge “plo
netic questions on applications. fou
The 31% of respondents w1th health der

indicated reasons such as. the treatmen,
were considered experimental; and serv
such as physical or occupational’thé

an issue, with insurers not paying clai

was
that were more than a year old even whexi wit
they had been submitted within the. yeq er |
and returned for more information. In sev the
eral instances, payment was denied ever i
though preapproval for a treatment o sert tior
vice had been given. pro
The large majority (83%) of respondent den
(Table 2) said they would not want thei plo
insurers to know if they were tested and app
found to be at high risk for a genetic disor for
der. The rate decreased to 78% when. 4 onl
similar question was asked that added the less
condition, “if the insurer pays for the test: 7%
Some of the respondents noted that they} net
would pay for genetic tests themselves or nol; : cati
be tested if they wanted to keep their genetic job.
information confidential. The fear of geneti¢
discrimination, as shown in Table 3, resulted;
in 9% of the respondents or a family membet Z:r?

refusing to be tested for a genetic condition:
This fear eliminates the opportunities of in-
dividuals to learn that they are not at in4
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). Fea
also prevented 18% of the respondents fromn
revealing genetic information to an. ins'ur.—
ance company.

Approximately 70% of adults m
United States have some form of life insuf:

. resy |




ce (23). It is widely available, and only
‘of those who apply for coverage are
clined. Of the 97% accepted, 5% are
quired to pay higher than standard premi-

24). This may be compared to the
ondents in this study in which 25%
‘able 1) of the respondents or affected
mily member have been refused life insur-
ce (25).
Two questions were asked about the em-
Bloyment experiences of the study popula-
Hon. As noted in Table 1, 15% of the
spondents said that they or affected family
fhembers had been asked questions about
netic diseases or disabilities on job appli-
tions. This increased to 20% of affected
spondents (P = 0.006). It is not clear how
téh this information was used to subse-
dntly deny the job to the applicants but
tpossibility exists and was of concern to
spondents. In this study, 87% of respon-
ts (Table 2) would not want their em-
yers to know if they were tested and
tind to be at high risk for a genetic disor-
br’with serious complications.
Thirteen percent of all respondents (Ta-
) reported that they or another family
er .had been denied a job or let go
iia‘job because of the genetic condition
wily. . This .was true for 21% of

ndents (P =0.00001). The percent
gs*reduced to 9% (P = 0.006) for those
] <it\ an-affected child, even though a high-
proportion of these respondents were in
& workforce than the total population.
During the course of the analysis, a ques-
as raised as to whether the perceived
blems encountered in job application or
eriial ‘or dismissal ‘emanated from an em-
ibyer’s perception of a visible disability. To
hproach this question, analysis was done
t.the 77 unaffected respondents whose
i affected family member was a child of
ks than 16 years of age. It was found that
i/q’bf this population was asked about ge-
Wetic diseases or disabilities on a job appli-
ion and 3% were denied or Tt go from a
B These numbers should only be used as
B s R I

ééﬁdition as result of fear.

d ‘rebpondents and 4% of unaffected

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. -~ . o

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

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

'

ble ‘3.’ Percentage of respondents withholding information or refusing to be tested for a genetic

Question

Responses (%)

Don't
Yes No Know
‘s‘ 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 other hand, persons with
these resources of higher education and
membership in support groups traditionally
have the skills and means to work with and
influence social systems and may have ex-
perienced less discrimination than other
groups. With adequate funding, a random
sampling of respondents from support group
or clinic populations could be selected with
probability methods and objective as well as
subjective information could be gathered.
Another goal would be to design more
detailed questions to elicit information on
genetic discrimination from respondents.
Distinctions between the implications of
overt genetic disease and conditions on
each person and the effects on unaffected
family members, or persons who are carriers
or do not overtly express the consequences
of the genetic condition will require further
study. Consumers may be willing to partic-
ipate if confidentiality is assured and trust is
established. In this study, it was also found
important for the interviewers to have clin-
ical as well as technical skills in interview-
ing to facilitate the comfort level of discuss-
ing sensitive issues. This would also be rec-
ommended for future studies. S
Although the goal of the HGP (and
other genetic testing ‘and research) vis to

help people, it could 'a{léo’;@’qt;’sé“hér‘tﬁfjf;the .

level of perceived discrimination is in fact
true. Neither the authors nor the respon-
dents (as indicated in earlier responses) are
suggesting that the HGP should not con-
tinue. On the contrary, there is strong sup-
port to continue research and to find ways
to deal with genetic discrimination includ-
ing federal or state legislation, guidelines,
and standards among insurers, employers,
rescarchers, and health professionals, and
citizen advocacy to establish protections.
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Kap104p: A Karyopherin Involved in the Nuclea
Transport of Messenger RNA Binding Proteins

John D. Aitchison, Ginter Blobel,* Michael P. Rout -.;fi .

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

assistance. Most of all, we wish to thank the con-
sumers who provided the data. Funded by the Na-
tional Institutes of Health at the National Center for
Human Genome Research in the branch of Ethical,
Legal and Social Issues, grant number RO1:
HG00786-03. This support does not constitute an
endorsement of the views expressed in this article. "

5 September 1996; accepted 2 October 1996

crher

{

Transport across the nuclear envelope oc-
curs through nuclear pore complexes
(NPCs) and is governed by the interaction
of soluble transport proteins (karyopherins)
with the transport substrate and the NPC
(1-12). Most of our understanding of the
mechanism -of translocation comes from
studying protein import in semiperme-
ablized cells (1) of model karyophilic pro-
teins that carry a nuclear localization signal
(NLS) from either the SV40 large T anti-
gen or nucleoplasmin (2). These classical
NLSs are recognized by karyopherin « in a
dimeric cytosolic complex with karyopherin
B (3-8). The complex docks at the NPC
through its interaction with nucleoporins
that contain characteristic repeated peptide
motifs (6-11). The small guanosine triphos-
phatase, Ran, and pl0 are required for the
subsequent translocation of the substrate
(and karyopherin ) through the NPC (11,
12).

Distinct saturable and noncompeting
pathways for the import of different karyo-
philes have been uncovered through the use
of microinjection studies in oocytes (13—
15). Similarly, saturable noncompeting
pathways exist for the export of macromol-
ecules from the nucleus (14, 16, 17). The
signals that mediate many of these processes
are different from classical NLSs (14, 15,
17-19) and thus may use recognition fac-
tors other than karyophetin o and karyo-
pherin B for nuclear transport. Here we
characterize the first such factor, which we
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term Kap104p and which is required for thi
import of at least two yeast nuclear mRN
binding proteins. o
The Saccharomyces cerevisiae . protei
Kap60p and Kap95p are homologs of ma
malian karyopherin a and karyopherinf
(20). Sequence comparisons of:; Kap
with the complete yeast genome; databy
uncovered three additional protein
are structurally similar to Kap95p; twg
these, which we term - Kapl23p-.:a

Kap104p, have not been previously characig

s

terized (21), and the third, Pselp, was ide
tified as a multicopy enhancer of protei

secretion (22). The sequence alignment df}
Kap104p with Kap95p is shown (Fig. 1AY

The proteins bear substantial similarity ove
their entire lengths, and secondary structur
al predictions suggest that Kap9p a '
KaplO4p share the same overall domai
structure of HEAT motifs (23).

Deletion of KAP104 resulted in a sever
growth defect and temperature sensitivityg
(24). Immunofluorescence microscopy (25)
with antibodies specific for Kapl0O4p (i
wild-type cells) showed that Kap104p wag
mainly cytosolic and was apparently absent!
from the nucleus (Fig. 1B). However, in
nupl 20A cells, which cluster their NPCs t
a region of the nuclear envelope opposite
the nucleolus (26), KaplO4p colocalized)

L 2%

with the nucleoporin Nsplp (27) (Fig. IC)'

The ability to detect coincident staining
the nucleoporins and Kap104p under thes
conditions likely was due to an interactio
of Kap104p with NPCs. 3
Subcellular fractionation (28) was con
sistent with the distribution of Kap104
detected by immunofluorescence. Kap104
was present mainly in the cytosolic fractia




