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PATIENTS HAVE INCREASING OP-
portunities to obtain informa-
tion about health care prod-
ucts and services from sources

outside the traditional health care set-
ting, such as the print media, televi-
sion, and the Internet. This consumer
orientation in health care is particu-
larly evident in the proliferation of direct-
to-consumer (DTC) advertising for
health-related products.1-5 It is now com-
mon to see print advertisements and tele-
vision commercials for pharmaceuti-
cals, with their depictions of exuberant
individuals free of symptoms and subtle
voice-overs or a paragraph of fine print
delineating adverse effects. Less famil-
iar to consumers, however, are adver-
tisements promoting clinical genetic tests
and services, which have begun to ap-
pear in the popular press. Despite state-
ments discouraging this practice6 and
recommendations that these advertise-
ments be controlled as are those for pre-
scription drugs,7,8 such advertisements
are appearing without regulatory over-
sight.

Currently available clinical genetic
tests cover a range of purposes, includ-
ing carrier testing, prenatal testing, new-
born screening, pharmacogenomic test-
ing, diagnostic testing, and predictive
testing. Although genetic tests and ser-
vices are available and advertised for a
wider range of uses, including pater-
nity, identity, genealogy, and DNA bank-
ing, this article focuses only on medi-
cal uses.

Advertisements for genetic tests and
services have appeared in a variety of

print media, from local newspapers to
nationally distributed magazines. While
some of the advertisements were pro-
duced by commercial entities, others
came from advocacy groups promot-
ing genetic testing. For example,

• An advertisement for carrier test-
ing in a Jewish community newspaper
asks its readers, “Are you a carrier?” and
lists 8 “Jewish genetic conditions” for
which the audience may be at risk.9

• An advertisement in a local news-
paper for an in vitro fertilization clinic
announces the availability of “innova-
tive services such as blastocyst trans-
fer, preimplantation genetics, and gen-
der selection.”10

• A full-page advertisement in a
popular pregnancy magazine shows a

newborn’s huge blue eyes with the title,
“A simple new test could save your ba-
by’s life.” The text describes a new-
born screening kit that can detect more
disorders than most state screening pro-
grams “for your baby and for your peace
of mind.”11

• In a cancer support magazine,
an advertisement for a pharmaco-
genomic test for the HER2 protein in-
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Although direct-to-consumer (DTC) advertisements for pharmaceuticals have
been appearing in the mass media for 20 years, DTC advertisements for ge-
netic testing have only recently appeared. Advertisements for genetic testing
can provide both consumers and physicians with information about test avail-
ability in an expanding market. However, 3 factors limit the value and appro-
priateness of advertisements: complex information, a complicated social con-
text surrounding genetics, and a lack of consensus about the clinical utility of
some tests. Consideration of several advertisements suggests that they over-
state the value of genetic testing for consumers’ clinical care. Furthermore, ad-
vertisements may provide misinformation about genetics, exaggerate consum-
ers’ risks, endorse a deterministic relationship between genes and disease, and
reinforce associations between diseases and ethnic groups. Advertising moti-
vated by factors other than evidence of the clinical value of genetic tests can
manipulate consumers’ behavior by exploiting their fears and worries. At this
time, DTC advertisements are inappropriate, given the public’s limited sophis-
tication regarding genetics and the lack of comprehensive premarket review of
tests or oversight of advertisement content. Existing Federal Trade Commis-
sion and Food and Drug Administration regulations for other types of health-
related advertising should be applied to advertisements for genetic tests.
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volved in breast cancer treatment urges
the female consumer to “Ask, learn, and
participate in your treatment op-
tions.”12 The subheading declares, “You
have a choice.”

• An advertisement for diagnostic
testing, appearing in a Jewish maga-
zine, uses this headline above a pho-
tograph of a weary, dark-haired wom-
an: “If you often feel tired, it could be
anemia. If you’re Jewish, it could be
Gaucher disease.”13

• A playbill advertisement for the
BRCA-predictive genetic test for breast
and ovarian cancer shows a distressed
woman covering her breast with one
hand, with this printed statement:
“There is no stronger antidote for fear
than information” and the reassur-
ance that the information “could pro-
vide hope. And dispel fear.”14

These advertisements describe com-
plex, confusing, and anxiety-produc-
ing genetic concepts for the consumer.
Drawing on themes of “choice,” “hope,”
“fear,” and “peace of mind,” these ad-
vertisements validate patients’ worries
about their genetic risks and appeal to
their desire to assert control over po-
tential outcomes. Direct-to-consumer
advertisements will likely become more
frequent as increasing numbers of ge-
netic tests become available and testing
services seek to compete in this expand-
ing market.15 This is signaled by plans
for airing the first DTC marketing cam-
paign for genetic testing on network tele-
vision in selected cities this fall.16 There-
fore, it is timely to examine the potential
and limitations of DTC advertisements
that promote genetic tests and services.

RISKS AND POTENTIAL
BENEFITS OF DTC HEALTH
PROMOTIONS
In contrast to the recent phenomenon
of DTC advertisements for genetic test-
ing, DTC advertisements for pharma-
ceuticals have appeared for 2 de-
cades.17 The DTC pharmaceutical
advertisements have proven to be im-
portant to the industry and compel-
ling for consumers. In 2000, the US
pharmaceutical industry spent more
than $2.4 billion marketing its prod-

ucts directly to the public,18 and the 4
top-selling drugs were among the top
10 most heavily marketed drugs.2,19

Consumers are responding to these ad-
vertisements by asking their physi-
cians for drug information, requesting
particular prescriptions, and inquir-
ing about new medical conditions.20-22

Physicians and policy makers have
speculated about the risks and ben-
efits of DTC advertisements for phar-
maceuticals.4,5,23-28 The potential harms
include giving patients an inaccurate
understanding of a particular drug’s ap-
propriateness and effectiveness, put-
ting tension in the patient-physician re-
lationship, and increasing the possibility
of medication overuse. At the same
time, however, these DTC pharmaceu-
tical advertisements may have educa-
tional value: informing patients of dis-
ease treatments, reminding patients to
take their medicines, or encouraging pa-
tients to see their physicians about un-
treated conditions. There are few data
to clarify which perspective has greater
merit.

Although the relative merits and
harms of pharmaceutical advertising in
general are debatable, advertising for
clinical products and services is more
problematic when these products are
characterized by complex informa-
tion, a complicated social context, and
lack of consensus regarding their clini-
cal utility. The confusing nature of com-
plex probabilistic medical informa-
tion provides advertisers with the
potential to manipulate consumers’ lack
of full understanding. A social context
characterized by intense fears and ex-
aggerated expectations leaves poten-
tial consumers particularly vulnerable
to manipulation by advertising. Adver-
tising of new products for which there
is no clear clinical value creates addi-
tional concerns. In such cases, market
forces become the impetus behind the
promotion of a new product or ser-
vice. Many of the recent advertise-
ments for genetic tests and services raise
these 3 concerns. Advertising for other
health products, such as full-body com-
puted tomographic scans,1,29 cord blood
banking,30 laser eye surgery,31 and even

some pharmaceutical agents, may meet
these criteria as well. However, the fol-
lowing analysis is focused on clinical
genetic testing.

LIMITED EDUCATIONAL
VALUE OF GENETIC TESTING
ADVERTISEMENTS
Like their pharmaceutical advertise-
ment predecessors, DTC advertise-
ments for genetic tests and services may
offer benefits to consumers. The infor-
mation communicated in advertise-
ments might have an educational effect;
advertisements might promote aware-
ness of diseases in community groups,
educate couples about reproductive op-
tions, give parents options to pursue
supplementary newborn screening tests
unavailable in their state, or provide an
individual with relevant information
about testing that might lead to thera-
peutic interventions or increased dis-
ease surveillance. However, despite these
potential informational benefits, the ex-
tent of advertisements’ educational value
is limited by the complexity of genetic
information, the complicated social con-
text, and the lack of consensus regard-
ing the desirability of testing.

Complex Information
Probabilistic figures are generally dif-
ficult for physicians and consumers to
understand,32-34 and the risks and un-
certainties associated with genetic in-
formation are particularly challeng-
ing.35-39 Moreover, test results can be
ambiguous, making the validity and
utility of tests a challenge to describe
accurately in an advertisement. A posi-
tive test result does not always indi-
cate a definitive clinical manifestation
because of incomplete penetrance, vari-
able expressivity, and environmental
phenotypic influences. Furthermore, a
negative test result does not indicate an
absolute absence of disease risk, be-
cause testable mutations account for
only a percentage of potential disease-
causing mutations. These subtleties are
known to be a challenge to communi-
cate within the patient-physician dyad
and would be similarly difficult to de-
scribe in the text of an advertisement.
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Social Context
The public may have an inadequate,
simplistic understanding of genet-
ics.40,41 Furthermore, consumers have
less practical experience dealing with
genetics compared with pharmaceuti-
cal agents, suggesting that they may be
ill-equipped to understand the pur-
poses and limitations of genetic test-
ing in their clinical care. Associating ge-
netics with popular concerns about
enhancement, the promise of cures for
common diseases, and narratives in sci-
ence fiction literature and film, the pub-
lic has ambivalent beliefs about genet-
ics, characterized by powerful hopes
and fears.42,43 Print and television jour-
nalism conveys genetics to the public
using metaphors, likening genetics to
a “code,” a “language,” an “instruc-
tion book,” or a “Book of Life.”42,44 Ad-
ditionally, the medical and scientific
community frequently uses hyperbole
to emphasize the clinical promise of ge-
netics.45 These influences may leave
consumers with heightened expecta-
tions regarding the impact of genetics
on their personal health care. This com-
plex social context makes it easier to
manipulate the public’s vulnerability re-
garding genetics to sell a product.

Clinical Consensus
Some genetic tests have become com-
mercially available without profes-
sional consensus that such tests ought
to be offered routinely. For example, the
American Academy of Pediatrics has
proposed a more uniform national
policy for newborn screening,46 yet the
commercial availability of supplemen-
tary newborn screening tests contra-
dicts efforts to create greater consis-
tency. The BRCA test for breast and
ovarian cancer became commercially
available despite a lack of consensus re-
garding its appropriateness at that
time.47-49 The availability of commer-
cial genetic tests should be based on
professional recommendations founded
on empirical evidence, not merely on
the technical feasibility of a test or its
commercial potential.50 Advertise-
ments promoting a product for which
the clinical value has not been substan-

tiated by supporting evidence have a
heightened potential to mislead, be-
cause claims describing these prod-
ucts’ appropriate use are likely to be ex-
aggerated.

Federal oversight is another ap-
proach used to convey consensus of a
product’s safety and efficacy. Although
advertised pharmaceuticals have under-
gone US Food and Drug Administra-
tion (FDA) premarket review, genetic
testing services generally do not yet un-
dergo comparable review. Only tests that
are considered diagnostic devices or
those that are packaged and sold as kits
require premarket approval of the FDA.
Those tests developed by laboratories
and provided as a service do not re-
ceive premarket review beyond FDA
regulation of the reagents used.8 The Sec-
retary’s Advisory Committee on Ge-
netic Testing (SACGT), which advised
the US Department of Health and Hu-
man Services, called for a comprehen-
sive premarket oversight system, includ-
ing review of data regarding tests’
analytic validity, clinical validity, and
clinical utility.8 The SACGT recom-
mended that the FDA assume the bulk
of the premarket review process, in col-
laboration with professional organiza-
tions, the private sector, and public rep-
resentatives. Implementation of such a
policy would help ensure that only safe
and effective tests are made available to
the public6; however, the FDA faces re-
source constraints in expanding its role.51

EXAMPLES OF PROBLEMS
WITHIN ADVERTISEMENTS
The advertisements we identified do not
adequately address the complexities in-
herent in genetic information; rather,
they provide misinformation in key
areas, compromising any secondary
educational value. These advertise-
ments downplay the uncertainties of ge-
netic testing, obscure the phenotypic
variability expected with positive re-
sults, and distort disease risk informa-
tion for the consumer. Advertise-
ments draw on hyperbole to describe
the utility of their genetic tests, claim-
ing that the test for BRCA will “dispel
fear” and that the newborn screening

tests will “save your baby’s life.” Such
statements overestimate the value of ge-
netic tests for the target audience. In re-
ality, there remains a risk for breast can-
cer and ovarian cancer even with a
negative BRCA test result, and most in-
fants will not have the extremely rare
conditions for which parents are being
urged to pursue expanded newborn
screening.

The presence of advertisements in the
mass media might convey an exagger-
ated message about disease risk, thus
increasing consumers’ anxiety. Direct-
to-consumer advertisements seek to
cultivate widespread demand for ge-
netic testing among consumers, al-
though testing will not be appropriate
for everyone. BRCA testing is recom-
mended for individuals with specific
risk factors,52-54 fewer than the wider
consumer audience likely to see an ad-
vertisement for predictive BRCA test-
ing. Disproportionate demand may lead
to overuse of testing, a prospect that
could be costly for consumers with-
out offering meaningful results.

Advertisements might also endorse
additional misconceptions, using words
and images to conjure the most severe
clinical presentation of a disease and re-
duce a complex phenotype to the ge-
netic mutation(s) they are target-
ing—a deterministic description of
genetics. Advertising operates within a
media context that may be determinis-
tic in its representation of genetics.44,55

A deterministic interpretation of a ge-
netic test might increase an individu-
al’s anxiety on receiving results, inhibit
the ability to prepare for a disease or
make appropriate behavior changes,56

and elevate the relative significance of
a genetic diagnosis compared with other
kinds of medical test results.57

Advertisements also might reinforce
associations between genetic diseases
and particular ethnic and cultural
groups.58 The 2 carrier testing adver-
tisements described herein refer to dis-
eases as “Jewish genetic conditions.” La-
beling asymptomatic individuals as
potential disease carriers could make
these groups more vulnerable to dis-
crimination and stigmatization.59
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IMPLICATIONS FOR
CLINICIANS
The misinformation conveyed through
advertising, superimposed on the pub-
lic’s inadequate foundation in genetics,
will likely have implications for the clini-
cal setting. Patients may be inappropri-
ately motivated to seek testing because
of fears evoked by advertisements rather
than an accurate understanding of per-
sonal risk. Furthermore, advertise-
ments may influence individuals’ abili-
ties to evaluate genetic testing options
or understand the meaning of a genetic
diagnosis. Clinicians will have to cor-
rect consumers’ false impressions of test-
ing; however, it may be difficult to
modify consumers’ inaccurate expecta-
tions.

The primary care physician will likely
take on most of the testing and coun-
seling duties as tests become more preva-
lent. However, several studies60-63 have
revealed that physicians may not have
the skills necessary to analyze modes of
inheritance, calculate genetic risks, or
communicate genetic information in a
nondirective way, suggesting they will
not be prepared for a flood of new con-
sumers interested in genetic testing.

Physicians’ suboptimal knowledge of
genetics is of special concern because
advertisements for genetic services in
medical journals, mailers, and kits may
be a physician’s primary source of in-
formation about genetic tests. It ap-
pears that marketing campaigns for ge-
netic tests directed toward physicians
will continue to increase.64 However, in-
formational brochures produced by
commercial genetic testing services may
not educate effectively; in 1 study, they
were unlikely to contain information on
risks, limitations, or benefits of test-
ing, and some statements about test ac-
curacy were misleading, confounding
test accuracy with specificity and prob-
ability of mutation with probability of
having the disease.65 Inaccuracies in ma-
terials seem to affect physicians’ knowl-
edge of genetics: physicians who re-
lied on pharmaceutical companies as a
frequent source of information about
genetics had a significantly lower score
on a test of knowledge than those phy-

sicians who did not cite a pharmaceu-
tical company as a major source.36 This
suggests that physician-directed pro-
motions are, like their consumer-
directed counterparts, inadequate as
primary sources of information about
new genetic tests.

OVERSIGHT OF ADVERTISING
The potentially misleading content of
advertisements for genetic testing sug-
gests a need for scrutiny. Both the FDA
and the Federal Trade Commission
(FTC) have roles in the oversight of
advertising of health products and
services, including pharmaceuticals,
medical devices, and dietary supple-
ments. The FDA considers monitor-
ing advertisements for genetic tests
within its purview, in conjunction with
the FTC; however, the FDA currently
lacks the resources to focus on all ad-
vertisements in this area.66 Similarly, al-
though the FTC has the authority to
oversee advertisements for genetic test-
ing, the agency has not yet done so. The
SACGT recommended the application
of current FDA and FTC regulation to
the area of genetic test promotion.8

The FTC is authorized to control de-
ceptive or unfair practices that affect
commerce. It has emphasized the pre-
vention of deceptive health-related
claims,67 intervening if advertisements
are unfair, are deceptive, or do not pro-
vide substantiation for claims being
made. Advertisements determined by the
FTC to be deceptive contain a represen-
tation or omission that is likely to mis-
lead a reasonable consumer; this repre-
sentation must be “material” to the
consumer, affecting his or her conduct
or decision to purchase a product.68 The
FDA has primary responsibility for en-
forcement in the case of false or mis-
leading pharmaceutical advertise-
ments.67 The FDA regulations require
that advertisements include a “true state-
ment” of information about adverse ef-
fects, contraindications, and effective-
ness in all print advertisements. An
advertisement that fails to present a fair
balance of information relating to ad-
verse effects and effectiveness violates
this true statement requirement.69

The FTC and the FDA should use
their continuing authority over adver-
tising and genetic diagnostics to over-
see DTC advertisements for genetic
tests. Using these FDA and FTC regu-
lations as a framework illuminates sev-
eral problematic areas in DTC adver-
tisements for genetic tests. When
communicated through the poten-
tially manipulative medium of adver-
tising, genetic information may be mis-
interpreted by reasonable consumers.
Furthermore, hyperbolic statements of
test effectiveness lack appropriate sub-
stantiation, and statements that de-
scribe the usefulness of tests without
professional consensus might be de-
ceptive.

Most important, the advertisements
described herein fail to include risk in-
formation in fair balance with claims of
effectiveness. They neglect to mention
the potential risk of genetic discrimina-
tion, whereas the advertisement for
BRCA testing specifically provides in-
correct information about the compre-
hensiveness of current statutory protec-
tions against genetic discrimination.14 In
addition, each advertisement fails to
mention the psychosocial risks to in-
dividuals or family members that may
result from learning genetic informa-
tion.70 Some advertisements also en-
courage consumers to contact testing
services directly, depreciating the role
of the health care practitioner or ge-
netic counselor to share in counseling
and decision making regarding genetic
testing. All of these concerns, using mis-
leading, unsubstantiated, and decep-
tive information without appropriate bal-
ancing of risk information, are indeed
“material” to the consumer, because they
relate to a consumer’s decision to pur-
sue testing.

CONCLUSIONS
This analysis of DTC advertisements is
based on a descriptive assessment of a
small number of selected print adver-
tisements. This analysis does not con-
sider genetic test marketing on the In-
ternet, which raises similar concerns
about advertising content but also in-
troduces the potential for direct pur-
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chasing of genetic tests. A more sys-
tematic analysis of the scope of DTC
advertisements and their impact on con-
sumers and their testing decisions is
needed. However, tentative conclu-
sions can be made about the value of
this mode of advertising.

Advertisements can increase aware-
ness about the availability of new clini-
cal genetic tests. Comprehensive pre-
market review would help ensure that
tests that become commercially avail-
able will benefit, not harm, consum-
ers. However, even for tests with
established clinical utility, DTC pro-
motions will have only limited educa-
tional value when materials are inac-
curate or misleading. To provide more
useful information, advertisements
should convey both the risks and po-
tential benefits of testing, as is stan-
dard practice with pharmaceutical ad-
vertisements. Additionally, genetic
testing services ought to be mindful to
avoid misleading consumers by clari-
fying text that may be confusing and ed-
iting information that might exagger-
ate the relevance of a particular genetic
test. Shared FTC and FDA oversight of
DTC advertisements would help en-
sure that advertisements meet these
minimal recommendations.

However, even with more suitable
content, consumer-directed promo-
tions may be premature. Public under-
standing of genetics is characterized by
misconception and exaggerated expec-
tation, a context advertisers can use to
their advantage. They capitalize on the
hope and fear that genetics evokes to
sell their products and perpetuate a de-
terministic conception of genetics,
thereby exacerbating consumers’ dis-
torted beliefs. Furthermore, many cli-
nicians currently lack the knowledge
and resources to help individuals ap-
preciate the role of genetic tests in their
clinical care. Although a broad educa-
tional strategy targeted at clinicians and
consumers is indicated, education alone
will not be sufficient. Research is needed
to expose and address the underlying
misconceptions and associations that
form the public’s foundation in genet-
ics, the context that allows advertisers

to manipulate consumers. Only once
the public has a more sophisticated ap-
preciation of genetics can advertise-
ments appropriately promote genetic
testing options directly to consumers.
Ultimately, sound empirical data and
consensus, rather than commercial
forces, should motivate the increased
use of genetic testing.

Disclaimer: The opinions expressed in this article are
those of the authors and do not reflect the opinions
or policies of the National Human Genome Research
Institute, the National Institutes of Health, or the US
Department of Health and Human Services.
Acknowledgment: We thank Barbara Bowles Bie-
secker, MS, Sarah Carr, Ezekiel Emanuel, MD, PhD,
and Mary Ann Wilson for their assistance and com-
ments on the manuscript.

REFERENCES

1. Lee T, Brennan T. Direct-to-consumer marketing
of high technology screening tests. N Engl J Med. 2002;
346:529-531.
2. Rosenthal M, Berndt E, Donohue J, Frank R, Ep-
stein A. Promotion of prescription drugs to consum-
ers. N Engl J Med. 2002;346:498-505.
3. Wolfe S. Direct-to-consumer advertising: educa-
tion or emotion promotion? N Engl J Med. 2002;346:
524-526.
4. Hollon MF. Direct-to-consumer marketing of pre-
scription drugs. JAMA. 1999;281:382-384.
5. Holmer AF. Direct-to-consumer prescription drug
advertising builds bridges between patients and phy-
sicians. JAMA. 1999;281:380-382.
6. Holtzman NA, Watson MS, eds. Promoting Safe
and Effective Genetic Testing in the United States: Fi-
nal Report of the Task Force on Genetic Testing. Bal-
timore, Md: Johns Hopkins University Press; 1998.
7. McConnell LM, Koenig BA, Greely HT, Raffin TA.
Genetic testing and Alzheimer disease: recommenda-
tions of the Stanford Program in Genomics, Ethics, and
Society. Genet Test. 1999;3:3-12.
8. Enhancing the oversight of genetic tests: recom-
mendations of the SACGT. Secretary’s Advisory Com-
mittee on Genetic Testing, July 2000. Available at: http:
//www4.od.nih.gov/oba/sacgt/gtdocuments.html.
Accessed June 10, 2002.
9. New Jersey Jewish News. July 25, 2001:S5.
10. The Gazette (Damascus, Md, edition). January 23,
2002:A-8.
11. Fit Pregnancy. August/September 2001:39.
12. Coping. September/October 2001:31.
13. Hadassah Magazine. November 2001:25.
14. Hull SC, Prasad K. Reading between the lines: di-
rect-to-consumer advertising of genetic testing. Hast-
ings Cent Rep. 2001;31:33-35.
15. Frost & Sullivan. US Genetic Testing Markets. San
Jose, Calif: Market Engineering Report Service; Oc-
tober 2001.
16. Graham J. Gene-test makers woo consumers. Chi-
cago Tribune. September 8, 2002; sect 1:12.
17. Huang AJ. The rise of direct-to-consumer adver-
tising of prescription drugs in the United States. JAMA.
2000;284:2240.
18. Integrated share of voice and competitive media
reporting. US leading products by DTC spend. Fair-
field, Conn: IMS Health. Available at: http://www
.imshealth.com/public/structure/dispcontent
/1,2779,1203-1203-143221,00.html. Accessed
November 19, 2001.
19. Scott-Levin’s Promotional Audits and Source Pre-
scription Audit, Spring 2001. Newtown, Pa: Scott-
Levin; 2001.

20. Bell RA, Kravitz RL, Wilkes MS. Direct-to-
consumer prescription drug advertising and the pub-
lic. J Gen Intern Med. 1999;14:651-657.
21. Slaughter E. Fifth Annual Survey: Consumer Re-
actions to Direct-to-Consumer Advertising. Em-
maus, Pa: Prevention Magazine; 2002.
22. Food and Drug Administration, Center for Drug
Evaluation and Research, Division of Drug Market-
ing Advertising and Communications. Attitudes and
behaviors associated with direct-to-consumer (DTC)
promotion of prescription drugs: main survey results.
Available at: http://www.fda.gov/cder/ddmac
/dtcindex.htm. Accessed November 4, 2001.
23. Statement of Nancy M. Ostrove, Deputy Direc-
tor, Division of Drug Marketing, Advertising and Com-
munications, FDA.Hearing on Direct-to-Consumer Ad-
vertising (DTC). Subcommittee on Consumer Affairs,
Foreign Commerce, and Tourism. US Senate Com-
mittee on Commerce, Science, and Transportation. July
24, 2001.
24. Statement of John E. Calfee, American Enter-
prise Institute. Hearing on Direct-to-Consumer Ad-
vertising (DTC). Subcommittee on Consumer Affairs,
Foreign Commerce, and Tourism. US Senate Com-
mittee on Commerce, Science, and Transportation. July
24, 2001.
25. Kravitz RL. Direct-to-consumer advertising of pre-
scription drugs: implications for the patient-
physician relationship. JAMA. 2000;284:2244.
26. Tanne JH. Direct to consumer drug advertising is
billion dollar business in US. BMJ. 1999;319:805.
27. Berger JT, Kark P, Rosner F, Packer S, Bennett AJ.
Direct-to-consumer drug marketing: public service or
disservice? Mt Sinai J Med. 2001;68:197-202.
28. Bell RA, Wilkes MS, Kravitz RL. The educational
value of consumer-targeted prescription drug print ad-
vertising. J Fam Pract. 2000;49:1092-1098.
29. Carson P. The battle over full-body scans. Manag
Care. 2001;10:43-46.
30. Sugarman J, Kaalund V, Kodish E, et al, for the
Working Group on Ethical Issues in Umbilical Cord
Blood Banking. Ethical issues in umbilical cord blood
banking. JAMA. 1997;278:938-943.
31. Talamo J. LASIK advertising 2000: are we put-
ting our wallets in front of our wisdom? J Refract Surg.
2000;16:689.
32. Eddy D. Probabilistic reasoning in clinical medi-
cine. In: Kahneman D, Slovic P, Tversky A, eds. Judge-
ment Under Uncertainty: Heuristics and Biases. Cam-
bridge, England: Cambridge University Press; 1982:
249-267.
33. Hoffrage U, Lindsey S, Hertwig R, Gigerenzer G.
Medicine: communicating statistical information. Sci-
ence. 2000;290:2261-2262.
34. Edwards A, Prior L, and the Department of Gen-
eral Practice Working Group, University of Wales Col-
lege of Medicine. Communication about risk: dilem-
mas for general practitioners. Br J Gen Pract. 1997;
47:739-742.
35. Peshkin BN, DeMarco TA, Brogan BM, Lerman
C, Isaacs C. BRCA1/2 testing: complex themes in re-
sult interpretation. J Clin Oncol. 2001;19:2555-
2565.
36. Hofman KJ, Tambor ES, Chase GA, Geller G, Faden
RR, Holtzman NA. Physicians’ knowledge of genet-
ics and genetic tests. Acad Med. 1993;68:625-632.
37. Lloyd FJ, Reyna VF, Whalen P. Accuracy and am-
biguity in counseling patients about genetic risk. Arch
Intern Med. 2001;161:2411-2413.
38. Welch HG, Burke W. Uncertainties in genetic test-
ing for chronic disease. JAMA. 1998;280:1525-
1527.
39. Press N, Fishman JR, Koenig BA. Collective fear,
individualized risk: the social and cultural context of
genetic testing for breast cancer. Nurs Ethics. 2000;
7:237-249.
40. Stockdale A. Public understanding of genetics and
Alzheimer disease. Genet Test. 1999;3:139-145.

ADVERTISING LIMITATIONS FOR GENETIC TESTING

1766 JAMA, October 9, 2002—Vol 288, No. 14 (Reprinted) ©2002 American Medical Association. All rights reserved.

 at Taubman Medical Library, on April 11, 2008 www.jama.comDownloaded from 

http://www.jama.com


41. Turney J. The public understanding of genetics:
where next? Eur J Gen Soc. 1995;1:5-20.
42. Dijck JV. Imagenation: Popular Images of Genet-
ics. New York: New York University Press; 1998.
43. Tambor ES, Bernhardt BA, Rodgers J, Holtzman
NA, Geller G. Mapping the human genome: an as-
sessment of media coverage and public reaction. Genet
Med. 2002;4:31-36.
44. Nelkin D, Lindee S. The DNA Mystique: The Gene
as Cultural Icon. New York, NY: WH Freeman; 1995.
45. Holtzman NA, Marteau TM. Will genetics revo-
lutionize medicine? N Engl J Med. 2000;343:141-
144.
46. Serving the family from birth to the medical home:
a report from the Newborn Screening Task Force con-
vened in Washington DC, May 10-11, 1999. Pediat-
rics. 2000;106:383-427.
47. American Society of Clinical Oncology. State-
ment of the American Society of Clinical Oncology:
genetic testing for cancer susceptibility. J Clin Oncol.
1996;14:1730-1736.
48. Statement of the American Society of Human Ge-
netics on genetic testing for breast and ovarian can-
cer predisposition. Am J Hum Genet. 1994;55:i-iv.
49. National Advisory Council for Human Genome Re-
search. Statement on use of DNA testing for presymp-
tomatic identification of cancer risk. JAMA. 1994;271:
785.
50. Wilfond BS, Nolan K. National policy develop-
ment for the clinical application of genetic diagnostic
technologies. JAMA. 1993;270:2948-2954.
51. Holtzman NA. Are genetic tests adequately regu-
lated? Science. 1999;286:409.
52. Claus EB, Schildkraut JM, Thompson WD, Risch

NJ. The genetic attributable risk of breast and ovar-
ian cancer. Cancer. 1996;77:2318-2324.
53. Ford D, Easton DF, Peto J. Estimates of the gene
frequency of BRCA1 and its contribution to breast and
ovarian cancer incidence. Am J Hum Genet. 1995;57:
1457-1462.
54. Langston AA, Malone KE, Thompson JD, Daling
JR, Ostrander EA. BRCA1 mutations in a population-
based sample of young women with breast cancer.
N Engl J Med. 1996;334:137-142.
55. Condit CM, Ofulue N, Sheedy KM. Determin-
ism and mass-media portrayals of genetics. Am J Hum
Genet. 1998;62:979-984.
56. Marteau TM, Lerman C. Genetic risk and behav-
ioural change. BMJ. 2001;322:1056-1059.
57. Senior V, Marteau TM, Peters TJ. Will genetic test-
ing for predisposition for disease result in fatalism? a
qualitative study of parents responses to neonatal
screening for familial hypercholesterolaemia. Soc Sci
Med. 1999;48:1857-1860.
58. Goodman MJ, Goodman LE. The overselling of
genetic anxiety. Hastings Cent Rep. 1982;12:20-27.
59. Azuri J, Elstein D, Lahad A, Abrahamov A, Hadas-
Halpern I, Zimran A. Asymptomatic Gaucher disease
implications for large-scale screening. Genet Test. 1998;
2:297-299.
60. Menasha JD, Schechter C, Willner J. Genetic test-
ing: a physician’s perspective. Mt Sinai J Med. 2000;
67:144-151.
61. Cho MK, Sankar P, Wolpe PR, Godmilow L. Com-
mercialization of BRCA1/2 testing: practitioner aware-
ness and use of a new genetic test. Am J Med Genet.
1999;83:157-163.
62. Geller G, Holtzman NA. A qualitative assess-

ment of primary care physicians’ perceptions about
the ethical and social implications of offering genetic
testing. Qual Health Res. 1995;5:97-116.
63. Hunter A, Wright P, Cappelli M, Kasaboski A, Surh
L. Physician knowledge and attitudes towards mo-
lecular genetic (DNA) testing of their patients. Clin
Genet. 1998;53:447-455.
64. Myriad Genetics Inc. Myriad Genetics and Lab-
Corp form exclusive predictive marketing alliance [press
release]. December 4, 2001.
65. Cho MK, Arruda M, Holtzman NA. Educational
material about genetic tests: does it provide key in-
formation for patients and practitioners? Am J Med
Genet. 1997;73:314-320.
66. StatementofStevenGutman,DivisionofClinicalLabo-
ratoryDevices,FDA.Secretary’sAdvisoryCommitteeon
GeneticTestingmeeting,Baltimore,Md.May14-15,2002.
67. Bureau of Consumer Protection and the Bureau
of Economics of the Federal Trade Commission, be-
fore the FDA. In the Matter of Direct-to-Consumer
Promotion. January 11, 1996. Public Hearing Docket
No. 95N-0227. Available at: http://www.ftc.gov/be
/v960001.htm. Accessed September 28, 2001.
68. FTC Policy Statement on Deception. Letter from
the Commission to Chairman John D. Dingell, Com-
mittee on Energy and Commerce, US House of Rep-
resentatives, October 14, 1983. Available at: http:
//www.ftc.gov/bcp/policystmt/ad-decept.htm.
Accessed October 4, 2001.
69. Prescription Drug Advertising. 64 Federal Regis-
ter 400 (codified at 21 CFR §202.1).
70. Juengst ET. Caught in the middle again: profes-
sional ethical considerations in genetic testing for health
risks. Genet Test. 1997/1998;1:189-200.

The fundamental purpose of the artist is the same as
that of a scientist: to state a fact.

—Sir Herbert Read (1893-1968)

ADVERTISING LIMITATIONS FOR GENETIC TESTING

©2002 American Medical Association. All rights reserved. (Reprinted) JAMA, October 9, 2002—Vol 288, No. 14 1767

 at Taubman Medical Library, on April 11, 2008 www.jama.comDownloaded from 

http://www.jama.com

