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As geneticists know well, the $1,000 genome is almost a real-
ity.1 Human genomic data are regularly used in research and 
clinical applications are beginning to emerge.2,3 Medical geneti-
cists, counselors, and investigators see the great promise in 
these developments. Nonetheless, patients and the public have 
expressed special fears about the privacy of genetic informa-
tion.4–8 Some commentators have argued that this calls for 
exceptional privacy protections. Others have criticized this 
attitude as “genetic exceptionalism,” noting that there are many 
kinds of sensitive information that require significant privacy 
protection, such as financial, sexual, psychiatric, and substance 
abuse histories.9–12 Worries about stigmatization and dis-
crimination are real, but these commentators argue that there 
is no difference in kind between genomic and other kinds of 
information.

By contrast, I make a distinction between what can be consid-
ered special and what calls for exceptional rules and regulations. 
What I mean by saying that genomic information is special is 
that there are qualitatively distinct and important differences 
between genomic information and other kinds of information 
that justify the public’s heightened sensitivity about genomic 
information and command particular respect on the part of 
clinicians and investigators. In saying that genomic informa-
tion is not exceptional, however, I argue that all patient infor-
mation deserves privacy protection and that there are practical 

limits on what one can do to protect the privacy of any form 
of patient information as a matter of public policy so that, in 
this sense, there is nothing unique about genomic information. 
I therefore argue that it is a mistake to say that there is noth-
ing special about genomic information while simultaneously 
acknowledging that this may not require much that is excep-
tional in regulation and policy. This view calls for researchers, 
clinicians, and policy makers to acknowledge that there is a rea-
sonable basis for the special concerns of patients and the public 
regarding genomic information and that they ought to attend to 
these concerns in their dealings with individual research sub-
jects and patients, as well as be prepared to accept special laws 
and policies designed to protect genetic privacy, even if these 
policies only make explicit what should be true of all aspects 
of patient privacy. To insist that there is nothing special about 
privacy concerns surrounding genomic data might come across 
as supercilious or even reckless to individual patients and the 
public at large, and might risk creating a backlash. Nonetheless, 
the obligation to protect genetic privacy is best viewed as only 
one important part of a broader duty to protect the privacy of 
patients and the public. Analogous to the fact that although 
there is nothing exceptional that one can or ought to do to pro-
tect the privacy of a patient’s naked body compared with other 
aspects of privacy that also ought to be protected, the intimacy 
of a patient’s naked genome makes it a special privacy concern.
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Genetic exceptionalism, the view that genomic information is 
different from other types of sensitive information and deserves 
exceptional types of protections, has been roundly criticized. How-
ever, the public still expresses special fears about the access others 
might have to their genomic information. In this article, it is argued 
that there may be a basis for the public perception that genomic 
information is special, even if it cannot be said that policies could 
or should be enacted to protect the privacy and confidentiality 
of genomic information that would be exceptional relative to the 
protections one would enact to protect other types of sensitive  
information. The special nature of genomic information lies 
in understanding that it is neither personal property nor mere  
information. A genome is, at one and the same time, a physical 
aspect of a person and information about that person. Genomic 
data are embodied information that partially constitutes as well as 

describes individuals and that connects them in physical ways to 
their ancestors and their relatives. All forms of privacy need to be 
protected, but some intimate aspects of our lives command special 
respect. To see a genome is more analogous to seeing a naked body 
than to seeing a social security number. This metaphor suggests 
that clinicians and investigators ought to respect the special con-
cerns of patients regarding genomic information while not claiming 
that there are any exceptional measures one could take to protect 
genomic privacy. Suggestions are given for how this view might 
affect patient interactions, consent discussions, public policy, and 
public trust in genomic research and clinical genetics.
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ARGUmeNts FOR GeNetic eXcePtiONALism 
HAVe BeeN UNcONViNciNG

Roche and Annas13 have argued in favor of genetic exceptional-
ism, suggesting that genetic data demand exceptional protec-
tion because such data simultaneously reveal information about 
a person’s present state, potential future, and relatives. While 
true, however, these features do not justify claims that genomic 
data are unique or that public policy should treat genomic data 
exceptionally. These features would not distinguish genomic 
data from a databank containing a patient’s current medical 
problem list, calculated risk for diseases based on clinical algo-
rithms, and family members’ names.

tWO sPHeRes OF PeRsONAL PRiVAcY: tHe 
PHYsicAL ANd tHe iNFORmAtiONAL

Privacy can be thought about as a limitation on the access oth-
ers have to an individual person. Generally speaking, there 
are two spheres of privacy. One is physical—the right not to 
be intruded on or touched or searched or manipulated without 
consent. This physical privacy encompasses one’s body, some 
surrounding zone, and one’s property. The other sphere of pri-
vacy is informational—the right to prevent others from know-
ing certain things about oneself. People want assurances that 
they can choose what information goes where.

Privacy can be breached to protect others from harm, of 
course, or to protect the common good for reasons of security 
or public health. Yet deviations from the expectation of privacy 
must be justified, and, in a free society, the bar must be set high 
to justify a violation of privacy by the state.

cONFideNtiALitY
Confidentiality may be defined as informational privacy held 
in trust. In revealing something private about oneself with the 
expectation that it not be revealed to others, one establishes the 
conditions of confidentiality. Clinicians and those involved in 
human subjects research have significant duties to protect the 
confidentiality of patients and research subjects.

So, with respect to genomics, privacy concerns relate to issues 
such as who will have access to genomic information that is 
stored in databases or access to tissue samples from which such 
information can be extracted. Confidentiality concerns the duty 
of clinicians and investigators not to disclose genomic infor-
mation to third parties without the consent of the individual 
patient or research subject. Privacy and confidentiality con-
cerns are particularly sensitive with respect to access that insur-
ers or employers might have to genomic information.

I argue that part of what makes genomic information special 
is that it straddles the physical and the informational spheres 
of privacy and confidentiality. Genomes are not one’s personal 
physical property or one’s own person, nor are they merely 
information about oneself. Genomes are, at one and the same 
time, physical parts of each person, partially constitutive of each 
individual, and partly descriptive of that person. Moreover, 
genomes are both interpersonal and intergenerational in both 
the physical and informational ways. It is by understanding 

what genomes are and what they are not that one comes to 
appreciate what makes genomic information special, even if 
being special does not make it exceptional.

PROPeRtY?
One form of physical privacy concerns property. It might be 
argued that genomes are private personal physical property, 
that people “own” their genomes the way they own their homes, 
thus forming the rational basis of claims for genetic privacy. The 
view that genomes are private physical property seems unwar-
ranted. It is true that some have claimed that people “own” their 
organs, such as their livers and kidneys. Yet even if one were to 
hold that people own their organs and other body parts, one 
cannot claim that genomes are private property in the same 
way. First, genomes are not simply physical objects like organs. 
To the extent that one is claiming that genomes are body parts 
that can be owned, one might more properly say that people 
own their chromosomes just as they own their livers. Yet when 
a person says, “I own my genome,” he or she is not talking about 
owning these subcellular structures, or even pictures of them. 
Genomes are parts of the body but are diffused throughout 
the body—molecular parts of each cell and each organ. Thus, 
whereas a kidney might be alienable in the sense that it can be 
taken out of oneself and given to another, genomes are neither 
alienable nor fungible. While eschewing the reductionism of 
claims that “we are our genes,” it is still true that a genome is so 
integral to what and who one is that one cannot alienate one’s 
genome from oneself without ceasing to be who one is. One 
can donate a kidney or even sell it (the ethics of such a practice 
notwithstanding), but one cannot “extract” one’s genome from 
oneself and transfer it to another as his or her property rather 
than one’s own without self-annihilation.

Second, most genes are so conserved that humans share 
99.9% of their genes with all other human beings and 99% with 
other mammals (with the codes of other primates’ genes being 
approximately 96% the same as human codes and mouse gene 
codes being 85% similar).14,15 If this is so, it would seem impos-
sible to adjudicate competing claims of ownership. One might 
counter by claiming that individuals own only the variable 
parts that are unique to them. Yet the part that is unique is just 
a small fraction of the genome, and much of it is in unexpressed 
regions or is defective. That hardly sounds like property anyone 
wants to own.

Genomes thus cannot be considered private personal physi-
cal property. They cannot be transferred from one “owner” to 
another, and they are largely part of a common human patri-
mony over which no individual can claim exclusive disposi-
tional rights.

Another form of property is not physical but informational. 
One might advance the claim that genomes are better thought 
of as information than as objects, and so advance privacy 
claims by arguing that genomes are intellectual property. But 
this view does not seem right either. Genomes are given, not 
made. Genomes are not created as novel substances that anyone 
can claim to own as intellectual property. Even the idea that 
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someone has exerted intellectual labor in order to sequence 
an individual’s genome does not seem sufficient to justify the 
claim of ownership. People rightly would object to the idea 
that someone else would own their genomes upon sequencing 
them. Nor could patients make claims to ownership of their 
genomes as intellectual property because the vast majority will 
never sequence their own genomes. The normal sequences of 
common functional human genes are part of common human 
biology, like human enzymes, cell types, tissues, and organs; 
such sequences can be described but are ultimately discover-
ies rather than novel creations warranting consideration as 
intellectual property.16–20 Moreover, the idea that genes can be 
patented as intellectual property has been rejected by the US 
Supreme Court.21 And certainly, if genes were deemed pat-
entable, these patents would not belong to the patients whose 
genes they are; therefore, patent law could not provide a basis 
for patients’ genetic privacy claims.

seNsitiVe iNFORmAtiON?
There seems no way, then, to justify special privacy claims for 
individuals’ genomes by arguing that genomes are either physi-
cal or intellectual property. If this is so, perhaps the critics are 
right to say that individual genomic data are just one kind of 
information that ought to be protected by informational pri-
vacy standards, differing only, perhaps, in the degree of sen-
sitivity with which such information should be regarded but 
not understood as qualitatively special. For instance, medical 
records contain all kinds of sensitive information that ought not 
to be divulged without extraordinarily serious justification. The 
genomic era, perhaps, gives one more reason to underscore the 
importance of the Hippocratic duty to maintain confidentiality. 
Physicians have a duty to hold genomic information in con-
fidence, but there is nothing more special about it than other 
personal information.

One may rightly ask then, why genomic information evokes 
such special privacy concerns among so many people. Perhaps 
a clue lies in the simple idea that all sensitive information is 
not the same. And if that is the case, thinking more carefully 
about what is distinctive about genomic information will be 
necessary.

WHAt is A GeNOme?
Much to the chagrin of geneticists, the terms “gene” and 
“genome” are often bandied about in discussions of bioethics 
and health policy without a clear understanding of their mean-
ings. Such discourse is plagued by simplistic metaphors and 
reductionistic thinking.22 It seems hard to imagine that society 
will ever get its ethics and policies right, however, if the con-
cepts at issue are unclear.

A genome can be defined as “the heritable information, spec-
ified in nucleic acid sequences, upon which an organism draws 
in generating its phenotypic response (through the production 
of peptides or the regulation of their production) in specific cel-
lular, organismal, developmental, phylogenetic, and ecological 
contexts.”23

This definition is hardly mystical. It is neither reductionistic 
nor deterministic. Although even terms such as “information” 
can still be considered metaphorical, what emerges from reflec-
tion upon this formal definition is the idea that a genome is 
not just information. A human genome is information, but it 
is unlike any other information about human beings. Human 
genomes are, at one and the same time, physical biological parts 
of persons as well as unique data about those persons. Genomic 
information is physically specified in molecular patterns within 
each individual. A genome is neither just information nor just a 
physical molecular structure. It is an informed molecular struc-
ture that is heritable, relational, and contextual.

Genomes are information about individuals, but they also are 
physically part of those individuals. Genomes are information 
that is encoded in persons. Genomes are partly constitutive of 
who and what they are. Genomes are in persons, but they are 
also dissociable from persons. Genomes are partly about per-
sons and partly help to form persons. For another individual to 
have access to a person’s genome means that someone else has 
knowledge not just about that person but also of that person.

Genomes contain information about a person’s ancestors and 
relatives, but, more than that, genomes are also a physical con-
nection to that person’s ancestors and relatives. Genomes are 
not merely information that one’s parents have passed down 
through communication. Genomes are the physical result 
of parental genes combining and recombining to form each 
person. A genome is, in part, one’s ancestry and one’s family 
encoded in one’s physical being.

Genomes contain information about one’s possible future 
and about one’s finitude. But genomes do not merely inform 
one of the truth of the propositions that one will suffer and that 
one will die. Genomes provide clues about how and when one 
might suffer and how and when one might die.

It is only a vanishingly small percentage of DNA that dis-
tinguishes individual human beings from each other, yet that 
variety is critical to the distinctiveness of persons. It has been 
argued that once people came to understand that everyone has, 
on average, between 9 and 25 significant mutations, people 
would just get over their irrational fears about the privacy of 
genetic information—that it would all “wash out in the laun-
dry.”24 As the era of whole-genome sequencing dawns, however, 
that change in attitude does not seem to have occurred.4–8 If 
anything, fears seem to be heightened. Perhaps this is because 
although each person might have nine different mutations, 
there will be a certain nine of which each person will say, “These 
are my nine mutations.” When a person’s genome is sequenced, 
it will be his or her unique scars that have been exposed. That 
person’s own imperfections, finitude, vulnerabilities, and risks 
will have been uncovered.

NAKed BOdies, NAKed GeNOmes
When others see one’s genome, they are, in a sense, seeing one 
naked. Even if the purpose of much of the DNA in the human 
genome is not understood, if other persons have access to one’s 
genome, then one will have been exposed in a way that is at 
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once physical and informational. To be so exposed before the 
genetic gaze of a stranger is to be in a position of grave per-
sonal vulnerability. A voice from somewhere may then be ask-
ing, “Who told you that you were naked?” (Genesis 3:11). To 
see someone’s genome is to see that person’s past and future 
and relations and finitude, not just in an informational sense 
but also in an embodied sense. Genomic information is not 
just information about persons but also information that partly 
forms persons. In a strong sense, genomes are part of each per-
son, and they help to constitute who, as well as what, each per-
son is. Accordingly, it should not seem surprising that people 
reach for the ancient fig leaf of privacy to be sure that others do 
not see their genomes without explicit permission. People wish 
to protect themselves from the intimacy of this genetic gaze 
upon the naked, embodied truth of them.

Some might object to this metaphor, arguing that genes 
cannot be seen immediately the way a body can be seen. The 
phrase, “genetic gaze,” however, draws its inspiration from 
Foucault’s richly suggestive idea of the “clinical gaze.”25 Just as 
Foucault argues that in the 18th century physicians began to 
“see” in their living patients the anatomical pathology of the 
dead, today clinicians, investigators, and even entrepreneurs 
can be said to “see” a genome when they see a patient. To be 
sure, both anatomical pathology and genomics require material 
manipulation and interpretation rather than immediate-sense 
knowledge, but the interpersonal effect of such seeing is the 
generation of a kind of knowledge that might even surpass the 
intimacy and significance of seeing a naked body—a gaze that 
penetrates the skin to reach what is understood to be the “real” 
embodied truth of the person.

People are aware of the promise that genomic research might 
hold for them, the good that might come from others knowing 
about their genomes. Accordingly, just as patients allow physi-
cians to see their naked bodies in order to help them, patients 
are beginning to allow physicians to see their naked genomes in 
order to help them. In the clinical encounter, however, patients 
have significant expectations regarding this exposure. They 
expect to be given a gown to cloak them when they visit their 
physicians. They expect that photos of their naked selves will 
not be spread around the Internet for voyeuristic purposes or 
for others’ profits. It should not be surprising that people have 
similar expectations regarding the privacy of their genomes.

tHe UNiQUeNess OF PRiVAcY cONceRNs 
ReGARdiNG GeNOmic iNFORmAtiON

Privacy concerns regarding genomic information are not 
unique in medical practice and human subjects research. 
Medicine needs to protect the informational privacy of patients 
and research subjects as well as the physical privacy of their 
bodies, persons, and property. In this sense, genetic exception-
alism is false. There is little that can be done to protect genetic 
privacy that ought not to be done to protect other types of bio-
medical information.

Nonetheless, the way genetic information straddles both the 
informational and the physical spheres of privacy—the way 

genetic information is related both to persons’ constitutions as 
the kinds of things that they are and to their individuality—
does make personal genomic information seem different from 
other sensitive information. Thus, when the public expresses 
special concern regarding the privacy of genetic information, 
such concern should not be dismissed lightly or be regarded as 
having little rational basis. Genomes have a special relationship 
to who each individual is as an embodied person.

BeYONd tHe cONseQUeNces
To claim that genetic information is especially sensitive does 
not necessarily entail that breaches of genomic confidentiality 
involve worse consequences than breaches of confidentiality 
about other sensitive information. Genomes can certainly be 
misused—replicated, transmitted around the world, manipu-
lated, or sold—as can other sensitive information. The point 
is that the harms that could result from such actions do not 
devolve solely from the consequences of the actions, such as 
discrimination or loss of insurance coverage or being targeted 
for a special marketing campaign. Rather, such abuses would 
constitute harms to persons independent of the consequences. 
The recent revelation that it is possible to identify individuals 
on the basis of their “deidentified” genomic data serves as a case 
in point.26 There was widespread negative reaction and alarm 
despite the fact that no negative consequences befell those who 
were reidentified.27 The bare fact that these individuals were 
reidentified (“unclothed,” so to speak) itself constituted the 
harm. It is not unreasonable to demur at the thought that just 
anyone might be able to gaze at one’s naked genome. It thus 
seems reasonable that medicine should be especially concerned 
about the privacy of genomic information. This is not to say 
that the consequences that could be associated with breaches 
of genomic privacy might not be greater than those associated 
with breaches of the privacy of a naked body. Rather, it is to 
say that the naked body metaphor helps one understand why 
genomic information has a special salience beyond the con-
sequential importance that genomic information shares with 
other types of sensitive information.

imPLicAtiONs
The idea that genomic information is truly special—even if the 
regulations protecting it cannot be considered exceptional as 
compared with regulations and policies regarding other kinds of 
sensitive information—has several concrete implications. First, 
the metaphor of nakedness may help clinicians and investiga-
tors to show the kind of special respect for privacy that genomic 
data warrant. Not all privacy concerns are the same. We close 
the door to protect the privacy of conversations, but we gown 
patients and veil them behind curtains as well as close the door 
when they are naked. Even though we have a duty to protect all 
aspects of privacy, some privacy concerns are just more intimate 
than other privacy concerns, and respect for persons demands 
attention to such nuances. Second, in both clinical and research 
settings, this view will affect attempts to assuage fears and obtain 
truly informed consent from patients and research subjects. 
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Clinicians and investigators should not say, as the standard 
anti-exceptionalist view would have it, “You should not worry. 
There is nothing really different about genomic information 
compared with giving us your social security number. We will 
keep both in confidence.” Rather they should say, “We appre-
ciate that genomic information is especially sensitive. That is 
why we are so grateful that you are permitting us to have access 
to this information and why we are so committed to protect-
ing your confidentiality as rigorously as we can.” The difference 
may seem subtle, but it is significant. In the long run, the second 
approach will do much more to foster trust. Third, although it 
is difficult to see how policies would be very different under the 
special but not exceptional view, the fact that there is a law such 
as the Genetic Information Nondiscrimination Act calls atten-
tion to the special nature of genomic information.28 The Genetic 
Information Nondiscrimination Act, in fact, requires little that 
should not be standard about how the confidentiality and pri-
vacy concerns surrounding other kinds of sensitive informa-
tion should be addressed but reassures the public at large, as 
well as patients and potential research subjects, by spelling out 
a plan to address the seriousness of concerns regarding genetic 
discrimination in a special way. Some ethicists and scientists 
bristle at the thought of special genetic regulations, complain-
ing that public health and the progress of science will be ham-
pered, and arguing that, for the common good, genomic data 
should be treated as public data, much like the cause of death on 
a death certificate.29,30 Special policies about genomic data, how-
ever, should not be denigrated as unnecessary exceptionalism. 
Provided that the requirements are reasonable and fair, such 
regulations should be championed by the research and clinical 
communities in genetics as advocates for the morally best in 
patient care and research. Fourth, gaps in legal protection for 
genetic privacy should be addressed through policy. One good 
example would be to set limits on the access law enforcement 
officials have to genomic information (such as race, disease dis-
positions, or other factors) beyond what is needed to verify the 
genetic match of an individual suspect with a crime scene sam-
ple. The scope of forensic genomics should be strictly delimited 
and held subject to appropriate judicial supervision.31

cONcLUsiONs
There are impressive possibilities to be realized in harnessing 
the power of the human genome. But investigators and clini-
cians will need to provide subjects and patients with the broad 
fig leaf of privacy upon asking them to reveal their genomes. In 
its recent report on ethics and whole-genome sequencing, the 
Presidential Commission for the Study of Bioethical Issues rec-
ognized that the best way to realize the potential benefit of the 
new genomics is to protect patient privacy vigorously.31 If the 
biomedical community insists that there is “nothing special” 
about genomic privacy,10 scientific progress may be impeded 
because of a failure to understand the justifiable fears of the 
wider public. If, however, investigators and clinicians are able 
to understand the rational basis for such concerns, be respect-
ful of them, and provide the vigorous privacy protections that 

such concerns warrant, then they will have established the firm 
ethical foundations upon which genomic medicine can be built.
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