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Purpose: Fear of genetic discrimination might deter participation in research or therapy. This is a major impetus for

laws limiting insurers’ use of genetic information, yet there is little information about the extent of this fear in the

general population and how it varies by social factors. Methods: This study measures concern about insurance

problems relating to genetic testing, as part of primary-care screening for hereditary hemochromatosis (iron

overload). Data come from a multiethnic, primary care–based survey of 86,859 adults in five field centers in the

United States (AL, CA, DC, HI, OR), and one in Canada (Ontario). Logistic regression was used to model the

probability of agreeing to the question “Genetic testing is not a good idea because you might have trouble getting

or keeping your insurance.” Results: Overall, 40.0% of participants agreed. Adjusting for other characteristics,

African Americans and Asians were much less likely (OR � 0.52 and 0.39), and Hispanics were more likely (OR �

1.124), than Caucasians to express concern about insurance discrimination. Participants under 65 years old, US

residents, and those without a high school diploma were substantially more likely to be concerned (ORs ranging

from 1.4–1.6), as were participants with lower mental health scores. Education showed a nonlinear relationship,

with significantly higher concern among both those with less than a high school education and those with a college

degree, compared to high school graduates. Conclusions: Concern about genetic discrimination varies substan-

tially by race and other demographic factors and by nationality. One possible explanation for lower concern about

Canadians and by people over 64 is that both groups are covered by social insurance for health care (Medicare).

However, US residents in states with some legal protections against genetic discrimination had more, not less,

concern than either Canadians or US residents in states with no legal protections. Genet Med 2005:7(5):311–

316.

The potential for genetic discrimination by insurers is a ma-
jor concern in medical genetics and genetics research, with
important public policy implications. Genetic discrimination
consists of insurers’ limiting or refusing coverage, or increasing
their rates, based on genetic information that predicts possible
future health problems, before any such problems arise. Al-
though studies of genetic discrimination reveal that its inci-
dence is low, fears of discrimination appear to be widespread.1

These fears potentially could deter participation in research,
willingness to undergo diagnostic or predictive genetic testing,

or implementation of public health screening programs.2

These concerns are also a major impetus for state and federal
legislation regulating insurers’ use of genetic information.2,3

There has been limited empirical examination of the extent
of fear by the general public about genetic discrimination.4

Some studies have focused only on genetic practitioners, such
as counselors,1,5–7 and thus provide only indirect evidence of
the public’s concerns. Other studies have focused on people
with increased risk for genetic disease,8–11 such as women with
a family history of breast cancer.12–15 It is possible that these
individuals have less concern than the general public about
discrimination resulting from genetic testing because their
family or medical history already indicates some risk. They
may also feel greater urgency to undergo testing because of
their preexisting risk status and thus are less deterred by the
possibility of discrimination.
Previous studies have been limited by relatively small sample

sizes, usually only a few hundred and often drawn from only a
single location. Few studies have surveyed the general popula-
tion,16–19 which is more relevant to assessing the acceptability
of widespread population screening programs. Although they
have larger sample sizes (about 2000), they still provide only
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limited opportunity for analysis of socioeconomic and other
correlates of these attitudes. As Mayer and colleagues note in
summarizing this literature, “if bivariate relationships and
characteristics such as age, gender, and education are reported
at all, results are presented in a haphazard manner and multi-
variate relationships are not considered.”19 Previous studies
also have not examined if differences in legal conditions or
social programs (such as Medicare) might affect concerns
about discrimination.
This study adds to our understanding of concerns about

insurance discrimination by surveying a very large and racially
diverse primary care population participating in a study of iron
overload and hereditary hemochromatosis (HH) in both the
United States and Canada. It seeks to determine the level of
concern and the major demographic and legal factors that ex-
plain variations in this concern.

METHODS
Sample selection

The data for this analysis come from the Hemochromatosis
and Iron Overload Screening (HEIRS) Study, a prospective
screening study designed to evaluate the prevalence, genetic
and environmental determinants, and potential clinical, per-
sonal, and societal impact of hereditary hemochromatosis
(HH) and iron overload in a multiethnic, primary care–based
population. The study recruited 103,108 adults � 25 years of
age from five field centers, four in the United States and one in
Canada. A full description of the study’s rationale, design, and
methods has been published previously.20 The study protocol
was approved by Institutional Review Boards at each of the five
field centers, the coordinating center and the central
laboratory.
Participants were recruited over a 2-year period beginning

in March 2001. In three field centers (with clinics in Washing-
ton, DC, Orange County, CA, and Birmingham, AL), partici-
pants were recruited from among patients at primary care clin-
ics. The Canadian field center recruited participants at clinical
laboratories in London and Toronto, Ontario, where they had
been referred to have blood drawn. At a fifth field center, with
clinics in Portland, OR and Honolulu, HI, participants were
recruited from primary care patients in a large health mainte-
nance organization, by direct mail, and at clinics. Study sites
and recruitment goals were chosen in order to produce a sam-
ple composed of approximately 50% non-Caucasians.
The primary purpose of the larger HEIRS Study, as ex-

plained to participants, was to “find out how many people in
the general population have iron overload or HH, what role
genes play in iron overload in different populations, and how
people feel about having iron tests and gene tests done for these
conditions.” Participants were told their bloodwould be tested
“to see whether you have too much iron or have the HH genes
that we know about so far.” The informed consent form told
participants: “If you have iron overload orHH genes and other
people find out, this could possibly lead to problems in em-
ployment or in getting or paying for health, life, or disability

insurance.” The consent form also said that “Wewill keep your
identity, ...your blood test results, and anything you tell us
confidential to the best of our ability. . .. To help insure your
privacy, the National Institutes of Health has given us a Certif-
icate ofConfidentiality. Thismeans thatwe cannot be forced to
give any information about you to people who are not connected
with the study, including courts, without your written consent.
However, we cannot guarantee absolute confidentiality.”

Measures

After giving consent to participate in the study, all partici-
pants were asked by trained study staff to complete a self-ad-
ministered questionnaire (with staff assistance as needed).
This form collected baseline data on participants’ general and
mental health status and their general attitudes about genetic
testing, in order to observe any changes in thesemeasures after
hemochromatosis screening. Recruiters helped subjects with
low literacy complete the questionnaire, and questionnaires
were offered in one of four languages: English,Mandarin, Viet-
namese, or Spanish. Health information was collected via a
brief medical history checklist and general health and mental
health subscales from the SF-36 Health Survey.21 As an indica-
tor of participants’ socioeconomic status, an income and edu-
cation level was assigned to each participant based on the me-
dians reported in the most recent US and Canadian census for
each participant’s zip code and race/ethnicity.22,23 Census fig-
ures were further refined by matching to participants’ age or
gender category.
Attitudes about genetic testing were measured through

three questions, each of which asked the respondent’s level of
agreement (strongly agree, agree, disagree, or strongly dis-
agree) with the following statements: (1) “In general, I think
genetic testing to find out about disease risk is a good idea.” (2)
“I think genetic testing is a good idea because...” ; and (3) “I
think genetic testing is not a good idea because...”. For items 2
and 3, respondents were asked their level of agreement about
the four separate possible reasons listed in Table 2. The first
reason, the focus of this article, proposed that genetic testing
might not be a good idea because “You might have trouble
getting or keeping your insurance.”
Datawere entered through aweb interface on a secure server

at the coordinating center (Wake Forest University) by trained
study staff at each of the field centers. Data quality was moni-
tored via double data entry, range and logic checks, and the
generation of data edit queries and data quality reports. Six
data entry quality control checks of approximately 2% of par-
ticipants’ responses were performed between April 2001 and
August 2003 with a final discrepancy rate of 0.04%.

Statistical analyses

Descriptive statistics are based on the 84.2% (86,859) of par-
ticipants who answered questions about concerns relating to
genetic testing. For logistic regression, the analytical sample
was further reduced to the 76.6% (78,942) of participants for
whom no data elements were missing. Logistic regression was
used tomodel the probability of answering “StronglyAgree” or
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“Agree” as compared to answering “Disagree” or “Strongly
Disagree” to the question ”Genetic testing is not a good idea
because youmight have trouble getting or keeping your insur-
ance.” Covariates included nationality, race/ethnicity (White/
Caucasian, Black/African American, Hispanic, Asian, Native
Hawaiian/Pacific Islander, American Indian/Alaska Native, or
other/mixed/unknown), age group (� 45, 45–64, or 65�),
education (college degree, at least high school graduate, no
high school diploma), attitudes about genetic testing in gen-
eral, and SF-36 general health andmental health scales. Income
was not included because it was correlated with education (r�
0.328, P � 0.0001), and education is probably more directly
relevant to attitudes about genetics. Adjusted odds ratios, with
99% confidence intervals, were assessed to determine what effect
each factor has on the concern about genetic discrimination.

RESULTS

Descriptive statistics for the study population are reported
in Table 1 and compared toUSCensus norms. Consistent with
the main study’s objectives, non-Caucasian race and ethnic
groups were oversampled, and sampling was limited to adults
aged 25 years or older. Consistent with recruitment from a
general primary care clinical population, the population was
older, more female, and in lower general health (self-reported)
than US norms. Also, the sample represented a more middle
income population that was somewhat better educated, on av-
erage, than US norms.
Overall, 40.0% of participants agreed with the statement

that “genetic testing is not a good idea because youmight have
trouble getting or keeping your insurance” (Table 1). Because
our sample is very large, the differences betweenmost compar-
ators are statistically significant. However, views about insur-
ance problems did not differ substantially by nationality or
gender. Unadjusted proportions did differ substantially by
race, age, income, and education (Table 1), as will be described
further later.
Only 2.5% of participants reported that, in general, genetic

testing is a bad idea (Table 1). Among those who reported this
view, 47.0% were also concerned about insurance discrimina-
tion. This was only modestly higher than the level of concern
about insurance (39.8%) among those who thought, in gen-
eral, that genetic testing is a good idea (data not shown).
Among four possible bases for concern about genetic testing

(Table 2), concern about insurance discrimination ranked first
(39.9%), above concerns relating to genetic determinism, im-
pact on the family, or feeling less healthy—each of which were
indicated by approximately 30% of participants.
In the multivariate regression analysis (Table 3), all factors

were significantly related except for the general health scale
(tested at increments of 10 out of 100) and views about
whether genetic testing is a good idea in general. AfricanAmer-
icans and Asians were much less likely (OR � 0.52 and 0.39),
andHispanicsweremore likely (OR� 1.124), thanCaucasians
to express concern about insurance discrimination, adjusting
for other characteristics. Participants under 65 years old, US

residents, and those without a high school diploma were sub-
stantially more likely to express concern about insurance dis-
crimination (OR’s ranging from 1.4 to 1.6), as were partici-
pants with lower mental health scores (at increments of 10 out
of 100). Surprisingly, education showed a nonlinear relation-
ship with concerns about insurance discrimination, with sig-
nificantly higher concern among both those with less than a
high school education and those with a college degree, com-
pared to high school graduates.

DISCUSSION

Public concern about insurance discrimination is seen as a
major potential barrier to willingness to undergo genetic test-
ing and has been cited as a strong reason for legal protections
against insurance discrimination.2,3,24 Little is known, how-
ever, about the extent of these concerns and the impact that
protective legislation might have on reducing these concerns.4

This is the largest study to date (over 86,000) of public attitudes
about genetic discrimination. Forty percent of participants
agreed that “genetic testing is not a good idea because you
might have trouble getting or keeping your insurance.” Cau-
tion is warranted in interpreting this finding because the sam-
ple was composed of people who had already agreed to partic-
ipate in a genetic testing study. Therefore, we might expect
their views to be biased in favor of genetic testing. Also, the
consent form emphasized the confidentiality protections af-
forded to research participants. On the other hand, the consent
form also pointed out the possibility of insurance discrimina-
tion and so may have made participants more aware of or
concerned about this issue than they would have been other-
wise. Regardless, the level of concernwe found is similar to that
found in previous studies of genetic testing participants10,12,14

but is lower than the extent of concern found in previous na-
tionally representative studies of the general population, which
ranged from 72% to 86%.17

Although we could not test directly whether this concern
deterred genetic testing, several factors suggest that the con-
cern had only a limited effect on decisions to undergo screen-
ing for hereditary hemochromatosis. First, among those who
agreed to be tested in the larger hemochromatosis study, con-
cerns about insurance discrimination were only moderately
associated with an overall view about whether or not genetic
testing is a good idea in general. Adjusting for other character-
istics, participants with a positive view of genetic testing gen-
erally were no less likely than those with negative views to agree
that genetic testing might cause insurance problems (Table 3).
It is possible, however, that some participants were expressing
that genetic discrimination or losing insurance would be bad if
it were to occur to anyone, rather than that they personally felt
threatened by genetic discrimination.
To probe this issue further, a different component of the

HEIRS Study asked 440 participants who declined genetic
screening for hemochromatosis about potential reasons for
declining. As reported separately (R.T. Anderson et al, unpub-
lished data, 2005), only 31% of this sample of decliners agreed

Fear of genetic discrimination
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with the potential concern that “my information might not be
kept private.” This concern was ranked fourth among 12 pos-
sible concerns, below the following: (1) wanting to talk to their
doctor first, (2) wanting more information about the test, and
(3) not having time that day. Finally, anecdotal reports from
participating field centers indicated that concerns about ge-
netic discrimination were not voiced frequently by those who

declined to participate during recruitment. Still, it is likely that
this concern was a factor in the decision of some decliners.
Due to this study’s large sample size, statistical significance

was found for most factors that were examined. Therefore, we
focus more on the magnitude of the relationships observed.
Race/ethnicity was the strongest of the demographic factors.
African Americans and Asians were much less likely than Cau-

Table 1
Study population characteristics [N (%) or Mean � SD]

Agree that “Genetic testing is
not a good idea because you
might have trouble getting or
keeping your insurance”

(% agreeing)
Overall

(% of overall)
US Census norms

(%)

TOTAL 34,733 (39.99%) 86,859 (100.00%)

Nationality

American 27,560 (40.15%) 68,647 (79.03%)

Canadian 7,173 (39.39%) 18,212 (20.97%)

Race

Caucasian Only 19,097 (45.38%) 42,087 (48.45%) 75.1%

African American Only 5,911 (30.24%) 19,548 (22.51%) 12.3%

Hispanic 5,549 (52.58%) 10,553 (12.15%) 12.5%

Asian 2,964 (25.14%) 11,790 (13.57%) 3.6%

Native American/Alaskan 218 (38.18%) 571 (0.66%) 0.9%

Pacific Islander 245 (38.58%) 635 (0.73%) 0.1%

Multiple races 639 (46.20%) 1,383 (1.59%) 2.4%

Unknown 110 (37.67%) 292 (0.34%)

Age

�45 14,007 (42.96%) 32,604 (37.57%) 46.7%*

45–64 16,164 (40.70%) 39,713 (45.77%) 34.0%*

65� 4,514 (31.23%) 14,456 (16.66%) 19.2%*

Gender

Female 21,907 (40.28%) 54,388 (62.62%) 52.1%*

Male 12,826 (39.50%) 32,471 (37.38%) 47.9%*

Income

�30,000 4,200 (29.35%) 14,308 (17.77%) 35.1%

30–45,000 10,919 (38.89%) 28,079 (34.88%) 17.9%

45–60,000 10,006 (42.18%) 23,724 (29.47%) 14.0%

60,000� 6,699 (46.54%) 14,394 (17.88%) 33.0%

Education

No high school diploma 4,386 (50.76%) 8,641 (10.70%) 19.6%*

High school graduate 17,415 (35.65%) 48,854 (60.51%) 56.0%*

College degree 10,117 (43.54%) 23,236 (28.78%) 24.4%*

Disagree genetic testing is a good idea in general 1,007 (46.97%) 2,144 (2.49%)

General health scale 67.38 � 20.38 67.96 � 20.77 72.0

Mental health scale 72.24 � 18.61 74.09 � 18.78 74.7

*For comparability, census figures are for the population age � 24.

Hall et al.

314 Genetics IN Medicine



casians to report concern that genetic testing could lead to
insurance discrimination, after adjusting for age and imputed
education, whereas Hispanics were more likely to express this
concern. In results not shown, we tested for whether these
relationships endured after adjusting for income as well as ed-
ucation (imputed by zip code averages). In this alternative
model, African Americans and Asians remained significantly
less concerned, but Hispanics were no longermore concerned.
This suggests that a mix of socioeconomic factors relate to
these attitudes in complex ways that differ among racial and
ethnic groups.
People 65 and over were substantially less likely to be con-

cerned that genetic testing could lead to insurance discrimina-
tion. This may be due to the protections afforded by Medicare
coverage. Similarly, Canadians were less likely to express this

concern, possibly because they have national health insurance.
The pattern of lower concern among those covered by social-
ized insurance programs suggests that concerns about genetic
discrimination are driven in part by the vulnerabilities created
by private health insurance.
As an exploratory analysis, we also examined whether the

likelihood of concern varied by the status of state laws protect-
ing against genetic discrimination. Among our study locations,
Alabama and Washington, DC, have no relevant legal protec-
tions, and the Western states covered by the other two field
centers (California, Oregon, and Hawaii) have substantial but
not complete protections against discrimination by health in-
surers.24 For instance, Hawaii regulates use of genetic informa-
tion only by health insurers who cover individuals and not
groups, and none of these states protect people who purchase
insurance in a different state. Contrary to expectation, partic-
ipants in states with some protective laws (California, Oregon,
and Hawaii) had greater concern relative to Canadians (OR �
1.37), whereas the concern in locations with no legal protec-
tions (Alabama and DC) was not statistically different from
Canada, adjusting for demographic factors. Apse and col-
leagues9 reported that at-risk relatives of colorectal cancer pa-
tients had only minimal awareness and understanding of pro-
tective laws. It appears, then, that factors other than the simple
existence of these laws account for differences based onnation-
ality or jurisdiction.One possibility is that awareness of genetic
discriminationmight be greater in stateswith legal protections.
If so, greater awarenessmight have caused these states to adopt
the protection, or greater awareness might have resulted from
publicity created by the legal enactments. We were not able to
test for these possibilities.
The nonlinear relationship we found between education

and likelihood of concern is somewhat puzzling. Both college
graduates and those without a high school diploma were more
likely to express concern thanwere high school graduates. This
finding should be interpreted cautiously, however, because ed-
ucation levels were imputed from zip codes rather than mea-

Table 2
Reasons genetic testing is or is not a good idea [N (%)]

Agree Disagree

I think genetic testing IS a good idea because. . .

There might be a good treatment by the time you developed the disease 84,563 (98.03%) 1,700 (1.97%)

You could change to a healthier lifestyle to prevent getting the disease 84,424 (97.82%) 1,882 (2.18%)

You could prepare better for the future 84,310 (97.86%) 1,841 (2.14%)

You could share this information with family members 83,804 (97.22%) 2,392 (2.78%)

I think genetic testing IS NOT a good idea because. . .

You might have trouble getting or keeping your insurance 34,733 (39.99%) 52,126 (60.01%)

You might feel helpless because you can’t change your genes 26,186 (30.36%) 60,077 (69.64%)

Knowing that you had a gene that put you at risk could make you feel less healthy 26,546 (30.84%) 59,517 (69.16%)

You could be bringing bad news into your family 26,441 (30.82%) 59,351 (69.18%)

Table 3
Logistic regression analysis probability of agreeing that genetic testing might

cause insurance problems

Covariate
Odds
ratio

99%
Confidence
interval

Race Black/A-A vs White 0.518 0.490–0.548

Ethnicity Hispanic vs White 1.124 1.027–1.230

Race Asian vs White 0.394 0.369–0.419

Race other/unknown vs White 0.864 0.770–0.969

Age 25–44 vs 65� 1.652 1.553–1.758

Age 45–64 vs 65� 1.505 1.419–1.596

American vs Canadian 1.384 1.303–1.469

*Genetic testing is good generally (Agree vs Disagree) 0.930 0.823–1.051

*General health scale, 10% increments 1.006 0.995–1.017

Mental health scale, 10% increments 0.934 0.923–0.945

Education less than HS vs high school grad 1.407 1.331–1.488

Education college degree vs high school grad 1.236 1.127–1.356

* non-significant
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sured directly. Determining how and why education is related
to discrimination concerns will require further study.
This study is limited by several factors. First, we assessed

concerns about insurance discrimination using only a single
question that referred to insurance in general rather than spec-
ifying a type of insurance (e.g., health vs. life). Second, this
study was conducted among participants who had already
agreed to undergo genetic screening for a particular condition
(hemochromatosis) and were told this could cause insurance
problems, and so the study does not reflect the unprompted
views of the general public regarding other genetic conditions.
Nevertheless, this study supports the view that public concerns
about genetic discrimination are substantial. Also, the findings
are consistent with the view that social insurance programs
might help to alleviate these concerns. Future studies should
focus on explanations for different levels of concern among
racial/ethnic minorities, on possible concerns about other
forms of discrimination, such as employment, and on whether
reducing these concerns will increase willingness to undergo
genetic testing or to participate in genetic research studies.
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