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THE HUMAN GENOME PROJECT HAS PRODUCED AN EX-
plosion of genetic information. Unfortunately, the
gap is immense between gene discovery and our abil-
ity to use genetic information to improve health and

prevent disease. Bridging this gap with population-based
knowledge about the contribution of gene variants and gene-
environment interactions to disease requires that genetics
be integrated into the public health research agenda. The
likely outcome of this research will be more effective and
targeted medical and public health interventions.

A significant challenge in pursuing these scientific aims is
satisfying the basic ethical principles of respect for persons,
beneficence,andjustice.1 Howtheseprinciplesarebestapplied
depends on the nature of the risks and potential benefits of a
particular study. Genetic research is typically considered sen-
sitive because much of it has been directed toward the inves-
tigationofhighlypredictivemutations in familieswithaheavy
burden of disease. Investigating BRCA1/2 mutations among
families that have multiple members affected with breast or
ovariancancer, for example, arousesgraveconcernsabout the
psychological and social harms that could result from uncov-
eringinformationthathassignificantimplicationsforthehealth
of family members. These concerns are intensified when only
limited or unproven interventions are available. Thus, recom-
mendations for theprotectionofgenetic researchparticipants
typicallycall forclosescrutinybyan institutional reviewboard
(IRB),detailed informedconsentprocedures, andprofessional
genetic counseling, sometimes both before and after testing.2

Some highly penetrant gene variants should ideally also be
studied inapopulation-basedsetting.AlthoughBRCA1/2muta-
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Bridging the gap between gene discovery and our abil-
ity to use genetic information to benefit health requires
population-based knowledge about the contribution of
common gene variants and gene-environment interac-
tions to the risk of disease. The risks and benefits asso-
ciated with population-based research involving genet-
ics, especially lower-penetrance gene variants, can differ
in nature from those associated with family-based re-
search. In response to the urgent need for appropriate
guidelines, the Centers for Disease Control and Preven-
tion formed a multidisciplinary group to develop an in-
formed consent approach for integrating genetic varia-
tion into population-based research. The group used expert
opinion and federal regulations, the National Bioethics
Advisory Commission’s report on research involving
human biological materials, existing consent forms, and
literature on informed consent to create suggested lan-
guage for informed consent documents and a supple-
mental brochure. This language reflects the premise that
the probability and magnitude of harm, as well as pos-
sible personal benefits, are directly related to the mean-
ing of the results for the health of the participant and that
appropriate disclosures and processes for obtaining con-
sent should be based on an assessment at the outset of
the likelihood that the results will generate information
that could lead directly to an evidence-based interven-
tion. This informed consent approach is proposed to
promote discussion about how best to enable potential
participants to make informed decisions about population-
based research involving genetics and to suggest issues
for consideration by research sponsors, institutional re-
view boards, and investigators.
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tions are thought to account for less than 5% of all breast can-
cers,3 ascertaining their impact in the general populationcould
help scientists understand the risks and biological mecha-
nismsofbreastcancer ingeneral.Nevertheless, themost impor-
tantcontributionofpopulation-basedresearch involvinggenet-
ics will be to elucidate the interactions between lower-
penetrance gene variants and environmental factors that
increase the risk of disease. The interaction between genes and
one’s chemical, physical, infectious, nutritional, social, and
behavioral environment plays a role in many, if not all, dis-
eases, including the common chronic diseases of public health
interest.Fulfilling theultimatepromiseof theHumanGenome
Project tobenefithumanhealthrequirespopulation-baseddata
about the prevalence of gene variants, their associations with
disease, and their interactions with modifiable risk factors.4

Although much has been written about ethical issues in
epidemiology,5,6 ethical, legal, and social issues in genetic test-
ing,7,8 and informed consent for genetic research,2,9 there is
little or no guidance available specifically for population-
based studies of low-penetrance gene variants. Recommen-
dations developed for family-based research are not well suited
to most population-based research because they generally fail
to distinguish between studies expected to reveal clinically
relevant information about participants and studies ex-
pected to have meaningful public health implications but that
involve few physical, psychological, or social risks for indi-
vidual participants. Uniform application of these recommen-
dations to all genetic research could make some otherwise
beneficial population-based studies difficult or impossible to
conduct. As noted by Clayton et al,10 the risks involved in
identifying high-risk mutations must be distinguished from
the risks of identifying “common alleles that are neither nec-
essary nor sufficient for the development of disease.”

In response to the urgent need for appropriate guidelines,
the Centers for Disease Control and Prevention (CDC) formed
a multidisciplinary group to develop an informed consent ap-
proach for integrating genetic variation into population-
based research. This approach highlights similarities with other
population-based research; indeed, many argue that genetic
information is fundamentally similar to other kinds of health
information.11 However, society currently invests enormous
power in the concept of genetics, and, considering the his-
tory of eugenics and other research abuses in the United States
and around the world, clarifying the obligations of investiga-
tors to participants in population-based research involving ge-
netics is important. We propose this approach to stimulate dis-
cussion about how best to enable individuals to make informed
decisions about participation in population-based research in-
volving genetics and to suggest issues for consideration by re-
search sponsors, IRBs, and investigators.

METHODS
Our informed consent approach is based on federal policy
for the protection of human research participants, as codi-
fied at title 45, part 46, of the Code of Federal Regulations

(45 CFR §46). The approach closely follows the document
Consent for CDC Research: A Reference for Developing Con-
sent Forms and Oral Scripts.12 We also considered litera-
ture on informed consent for human tissue research,10,13-16

particularly the report of the National Bioethics Advisory
Commission (NBAC).17 In addition, we studied 10 exist-
ing consent forms for population-based research involving
genetics from CDC and other major studies outside CDC.
Although these forms were developed in the absence of spe-
cific guidance, they received IRB approval and thus pro-
vided useful ideas for appropriate wording and disclo-
sures. Our purpose was not to critique or compare these
documents, however, so we do not cite them herein.

Using these and other resources, one of us (L.M.B.) cre-
ated an informed consent template that contained suggested
language for the collection of new, coded specimens in popu-
lation-based studies, a supplemental informational brochure
to accompany consent documents, and a draft of this article.
Following internal and external discussions, the CDC Office
of Genetics and Disease Prevention formed an ad hoc group
of nonfederal experts to review these materials. Members were
invited based on their (1) expertise in genetics and/or re-
search ethics; (2) representation of diverse backgrounds,
including genetics, medicine, public health, epidemiology, law,
ethics, and consumers; and (3) broad understanding of
public health research. Draft versions of the template, bro-
chure, and manuscript were circulated to group members elec-
tronically, providing a foundation for detailed comments and
expert input via an extensive e-mail forum. Group members
posed a number of questions for discussion and resolution,
and documents were revised approximately 10 times in re-
sponse to comments from group members and JAMA peer
reviewers. Group members reviewed all new versions of the
documents, and final versions were accomplished during an
approximate 12-month period.

RESULTS
The informed consent template, summarized in TABLE 1 and
found in its entirety on the JAMA Web site (http://jama.ama-
assn.org/issues/v286n18/abs/jlm10008.html) as well as the
CDC Web site (http://www.cdc.gov/genetics/info/reports/
policy/consent.htm), contains suggested language for in-
formed consent required by ethical considerations and fed-
eral regulations. The supplemental brochure, summarized
in TABLE 2 and also available online at the same address,
provides additional general information to prospective par-
ticipants about population-based research involving genet-
ics. The content and rationale for selected sections of the
template are described here.

Why Is This Study Being Done?
Investigators must explain to prospective participants the
purposes of their research (45 CFR §46.116[a][1]). Table 1
contains sample language that explains the research ques-
tion involved in a gene-disease association study. None of
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Table 1. Summary of Suggested Informed Consent Language*

Template Element Excerpts of Sample Language

Introduction
Identify the organizations conducting the research and the
object of the study. Explain how prospective participants have
been chosen.

The Centers for Disease Control and Prevention (CDC) and the Heart Alliance are
doing a research study to find out more about how genes affect a person’s
risk of getting heart disease.

Why is this study being done?
Summarize the problem and explain the research question(s) to
be addressed.

Scientists have also found many genes that may be linked with heart disease and
we expect they will find more in the future. The purpose of our study is to find
out which genes are the most important for heart disease. This may help us
begin to learn why some people get heart disease and others do not.

What is involved in the study?
Describe how the biological sample will be obtained, any
questionnaires or interviews, and whether participants will be
asked to grant access to their medical records.

If you decide to provide a sample for this study, we will draw about 2 tbsp of
blood from a vein in your arm. We will also ask you to fill out a survey about
your health, diet, and exercise and your use of tobacco, alcohol, and
medicines. There will be no medicines to take and no experimental treatments
to undergo in this study.

How will information about me be kept private?
Describe security measures and describe the extent to which
confidentiality of records identifying the participant will be
maintained.

Once we take your blood sample, we will assign it a code number. We will
separate your name and any other information that points to you from your
sample. We will keep files that link your name to the code number in a locked
cabinet. Only the study staff will be allowed to look at these files. We will only
release study information if it is ordered by a court of law.

What are the risks of the study?
Describe relevant physical risks, informational risks, and
potential group harms.

Although your name will not be with the sample, it will have other facts about you
such as your race, ethnicity, and sex. These facts are important because they
will help us learn if the factors that cause heart disease to occur or get worse
are the same or different in men and women and in people of different racial
or ethnic backgrounds. Thus, it is possible that study findings could one day
help people of the same race, ethnicity, or sex as you. However, it is also
possible through these kinds of studies that genetic traits might come to be
associated with your group. In some cases, this could reinforce harmful
stereotypes.

Are there benefits to taking part in the study?
Reiterate the object of the study.

You will not get any direct benefit for providing a blood sample for this study, but
you will help us learn more about genes and other factors that may lead to
heart disease.

Are any costs or payments involved?
Explain whether participants will be reimbursed for time or
travel and what compensation or treatment is available if injury
occurs. Explain arrangements regarding the development of
products with commercial application.

The aim of our research is to improve the public health. Sometimes such research
may result in findings or inventions that have value if they are made or sold.
We may get a patent on these. We may also license these, which could give a
company the sole right to make and sell products or offer testing based on
the discovery. Some of the profits from this may be paid back to the
researchers and the organizations doing this study, but you would not receive
any financial benefits.

How will I find out about the results of the study?
Include description of any general communication
(eg, newsletters) about the study.

The studies we do are to add to our knowledge of how genes and other factors
affect health and heart disease. We are gathering this knowledge by studying
groups of people, and the study is not meant to test your personal medical
status. For these reasons, we will not give you the results of our research on
your sample. However, you can choose to get a newsletter that will tell you in
general about the research studies we are doing. If you have questions about
whether any genetic tests would be useful to you, you should ask your doctor.

What will happen to my sample after the study is over?
Describe how the samples will be stored, where, and for how
long. Clarify plans for future research to the extent possible.

After our study is over, we would like to keep any unused blood left over for future
research. We don’t have specific research plans at this time, but we would
like to use the sample for future studies of heart disease. An institutional
review board, like the one that helps protect you during this research project,
will review and approve all future projects.

What are my rights as a participant?
Include provisions for withdrawal following storage
for future research.

You may choose not to have your sample stored for future research and still be
part of this study. Also, you may agree to have your sample stored and later
decide that you want to withdraw it from storage. If so, you should call the
study person and tell him or her to discard your sample. He or she will discard
your sample, but any data from testing your sample until that point will remain
part of the research.

Whom do I call if I have questions or problems?
Provide contact information for questions, rights, and injury.

If you have any questions about how this study works, contact . If you
have any concerns about your rights in the study, contact .
If you think that being in this study injured you, contact .

Consents and signature
Include separate section for consent to storage for future
research. Offer option to receive general study
communications.

My choice about having my sample stored and used for future research under the
conditions described is (please check ONE box):
� I refuse to have my blood sample stored or used for studies of heart

disease.
� It is OK to store my blood sample with a code number and to use it for

studies of heart disease.
I would like to receive a newsletter that will tell me about the research study and
what researchers are learning in the future studies about genes and disease.
Please circle ONE: Yes/No

*The examples used throughout the templates are fictitious and were not drawn from any actual research project. The right column contains only excerpts of sample language and
does not necessarily include all of the elements listed in the left column. See http://jama.ama-assn.org/issues/v286n18/abs/jlm10008.html for complete template and sample
language.
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the 10 existing consent forms we reviewed explicitly iden-
tified the genes to be examined. For some broad, explor-
atory studies, the exact genes may not be known, and for
still others, numerous genes and gene-environment inter-
actions will be under investigation. Specifying certain genes
may limit researchers to the study of only those genes even
though others may be related to the same disease, and, con-
versely, naming one disease that will be studied (eg, heart
disease) could be misleading if a gene under investigation
is also linked to other diseases (eg, Alzheimer disease).18 Fo-
cus group research could provide useful insight into the level
of detail that has an impact on prospective participants’ de-
cision making. In any event, researchers should be pre-
pared to answer all questions about the genes under inves-
tigation to the extent such information is known.

What Is Involved in This Study?
In addition to obtaining biological material, population-
based research involving genetics often requires gathering
information about participants’ exposures to environmen-
tal factors and their health outcomes, for example, through
questionnaires or interviews. Investigators and IRBs must
consider the problems raised if information about family his-
tory will be elicited, including the potential need to obtain
consent from all identifiable individuals.19 This section of
the consent form can also be used to notify participants that
investigators would like to store remaining biological ma-
terial for future testing if the material will be unlinked (or
“anonymized”).12 Unlinking biological materials makes iden-
tifying the source difficult, if not impossible, and the po-

tential for harm effectively disappears.17 If stored materials
will be coded or directly identified, a separate section is
needed to describe such plans (see section “What Will Hap-
pen to My Sample After the Study Is Over?”).

How Will Information About Me Be Kept Private?
One of the core ethical considerations of genetic research
is the privacy of biological materials and any information
derived from them.20,21 Consent documents should affirm
that participants’ privacy will be protected and provide de-
tails about security measures and any legal protections that
are available (eg, a Certificate of Confidentiality).

What Are the Risks of the Study?
The investigator’s charge is to neither understate nor over-
state the risks involved so that prospective participants can
make informed choices about entering the study.12 The risk
of harm in genetic research is primarily related to the dis-
closure of information that could lead to insurance or em-
ployment discrimination, social stigmatization, familial dis-
ruption, or psychological distress. However, one important
factor in assessing the probability and magnitude of these
harms is the potential clinical relevance of the results. NBAC
states that “most research using human biological materi-
als is likely to be considered of minimal risk because much
of it focuses on research that is not clinically relevant to the
sample source.”17(p67) Similarly, much population-based re-
search involving genetics likely poses minimal risk be-
cause it focuses on questions expected to have meaningful
public health implications but few clinical implications for
individual participants. NBAC presents 4 questions for as-
sessing the extent to which a source could be harmed, which
may be useful for IRBs and investigators to consider when
describing risks17(p67):

• How easily identifiable is the source?
• What is the likelihood that the source will be traced?
• If the source is traced, what is the likelihood that per-

sons other than the investigators will obtain information
about the source?

• If noninvestigators obtain information regarding the
source, what is the likelihood that harms will result, includ-
ing adverse consequences arising from the reporting of un-
certain or ambiguous clinical results?

Another potential risk is that of group harms.22 Population-
based research involving genetics may focus on particular
groups because of differences in disease prevalence. When
these groups are socially defined (eg, by race or ethnicity),
research on genetic susceptibilities could perpetuate dis-
crimination against or stigmatization of the group as a whole,
even when the increase in disease risk for the individual is
small. Current regulations for protecting research partici-
pants address risks and benefits to identifiable individuals.
Institutional review boards may consider group harms and
should consider consulting group members about cultural
and other issues that may be raised by the research. How-

Table 2. Summary of Supplemental Brochure*

Element Content Description

Introduction This brochure gives facts that can
help you decide whether or not
to take part in a
population-based genetic
research project

What is population-based
genetic research?

Purpose of genetic research,
difference between family- and
population-based research, role
of institutional review boards

What is informed consent? Purpose and process of informed
consent

What are some of the benefits of
population-based genetic
research?

Purpose of population-based genetic
research, societal benefits

What are some of the risks of
participation in
population-based genetic
research?

Will anyone know that the sample is
mine?

How likely is it that someone other
than the researchers could get
facts that point to me?

How likely is it that I will be harmed if
someone other than the
researchers gets facts that point
to me?

Will my sample be used for other
research?

Storage and future use of biological
samples

*See http://jama.ama-assn.org/issues/v286n18/abs/jlm10008.html for complete text of
supplemental brochure.
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ever, the burden of considering group implications falls pri-
marily on the participants themselves, and reasonably fore-
seeable risks to groups should be disclosed in consent
documents (see Table 1 for possible language).

Are Any Costs or Payment Involved?
Some genetic studies may have the potential to result in a
product with commercial value. When this possibility ex-
ists, it should be disclosed along with a statement about
whether participants would share in any profits. Table 1 sug-
gests language when profits will not be shared.

How Will I Find Out About the Results of the Study?
According to NBAC,17(p72) disclosure of research results to
participants should be an exceptional circumstance and oc-
cur only when all of the following apply: (1) the findings
are scientifically valid and confirmed, (2) the findings have
significant implications for the participant’s health con-
cerns, and (3) a course of action to ameliorate or treat these
concerns is readily available. The consent documents pre-
sented here reflect a policy of not disclosing individual re-
search results to participants. The justification for this policy
is discussed in the “Comment” section.

What Will Happen to My Sample
After the Study Is Over?
Storing remaining biological material in a coded or directly
identified form may enhance its research value in terms of
the ability to link it with other clinical and epidemiologic
data, but this practice raises issues that should be ad-
dressed in a separate section of the consent form.12 This sec-
tion should clarify who, or at least what types of individu-
als, will have access to research samples20,23 and whether third
parties (eg, outside investigators) will have access to the “key”
that links coded samples to identifying information. As noted,
the ease of identifying the source of a biological sample is
an important part of assessing overall risk. Thus, any ar-
rangements that either facilitate or block identification of
participants should be disclosed in the consent form.

To assist collection, storage, and appropriate use of bio-
logical materials and to help prospective participants un-
derstand the decision they are being asked to make, NBAC
recommends that consent forms be developed that provide
a number of options, such as the following17(p64):

• refusing use of their biological materials in research;
• permitting only unidentified or unlinked use;
• permitting coded or identified use for one particular

study, but no further contact to seek permission for other
studies;

• permitting coded or identified use for one particular
study, with further contact allowed;

• permitting coded or identified use for any study relat-
ing to the condition for which the sample was originally col-

lected, with further contact allowed to seek permission for
other types of studies;

• permitting coded use for any kind of future study.
In some situations, offering this number of relatively im-

precise options may be prohibitively complex. Our con-
sent documents suggest an alternative, which is to state that
investigators would like to store remaining biological ma-
terial for future research, describe plans for such research
to the extent they are known, and offer participants the op-
tion of consenting or refusing. Storing biological materials
for future research is essentially a separate project, and con-
sent forms should expressly state the right to refuse to have
one’s material stored irrespective of the decision to partici-
pate in the immediate project.12

COMMENT
Much of the language in our consent materials is based on
the distinction between genetic research that is expected to
reveal clinically relevant information about individual par-
ticipants and genetic research that is not. The probability
and magnitude of harm, as well as possible personal ben-
efits, arising from genetic research are directly related to the
meaning of the results for the health of participants and their
families. When the meaning of the results is not known or
when they have only a small impact on the probability of
disease, the risks are reduced.

Much population-based research involving genetics will not
be expected to reveal clinically relevant information. We are
in the infancy of the “genetic revolution” and much is un-
known. Establishing associations between genes and disease
in the general population begins with quantifying statistical
relations, and even those that appear to be significant cannot
be applied with any precision to particular individuals. As in
other epidemiologic research, the interpretation of such data
requires a chain of evidence substantiating the validity of the
association and supporting a considered judgment as to cause
and effect. Building this chain is neither simple nor straight-
forward, and any single study is but one component.

In addition, many population-based genetic studies will fo-
cus on lower-penetrance gene variants. Family-based stud-
ies provide a unique framework for investigating highly pen-
etrant gene variants, ie, those that lead to disease expression
most of the time and, thus, through inheritance, produce fa-
milial aggregation. Lower-penetrance gene variants by defi-
nition lead to smaller increases in relative risk for disease and
a corresponding decrease in the probability of harms stem-
ming from misuse of the information. Research on lower-
penetrance gene variants may, however, allow better under-
standing of underlying disease mechanisms and the role of
environmental exposures on a population level, providing sig-
nificant opportunities for public health intervention.

There will be population-based studies for which the
approach suggested here is not appropriate. At some point,
the weight of existing evidence for a gene-disease associa-
tion or gene-environment interaction will mean that the
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next generation of epidemiologic studies will be confirma-
tory rather than exploratory. Furthermore, not all
population-based studies will involve lower-penetrance
gene variants, and in any event, drawing a dividing line
between low and high penetrance would be difficult.
When the risks identified in the study are both valid and
associated with a proven intervention for risk reduction,
disclosure may be appropriate. Thus, the decision to use
the approach suggested here should be based on an assess-
ment at the outset of the likelihood that research results
will generate information that could lead directly to an
evidence-based intervention. Our approach is intended for
studies in which such results are not expected, as is cur-
rently typical of most population-based research involving
genetics. This is the basis for our recommendation that
individual results not be reported to participants, which
merits further discussion.

Some IRBs have held that investigators are obligated to
offer participants in genetic research their individual re-
sults. This stance, perhaps based in part on justifiable con-
cerns arising in the context of family-based research, can
create serious problems when applied to most population-
based studies.

First, at this time, the objective of much population-
based research involving genetics is to help establish clini-
cal validity by characterizing gene-disease associations.8 Un-
til a chain of evidence regarding risk associations has been
established, the results of such research will have no clini-
cal interpretation or significance.

Second, without independent confirmation, the analytic
validity of individual results may be in question. Federal regu-
lations require that results given to patients be performed
in a laboratory certified under the Clinical Laboratory Im-
provement Amendments (CLIA), which establish criteria for
quality assurance. Many research laboratories are not cer-
tified, because CLIA contains an exemption for “research
laboratories that test human specimens but do not report
patient specific results for the diagnosis, prevention or treat-
ment of any disease” (42 CFR §493.3[b][2]). This may cre-
ate a quandary for investigators if they are expected to of-
fer results. If a researcher discloses an individual’s result in
response to a request under the Privacy Act or other appli-
cable law, this is generally not considered a “report for di-
agnosis” because it is disclosed to comply with the law and
not for the medical purposes set out under the exemption.
However, the quandary may remain with regard to any rou-
tine expectation that individual results be offered when the
laboratory is not CLIA certified.

Third, when research involves existing biological mate-
rials and consent has been waived, offering results is espe-
cially problematic. Genetic information should never be given
to a participant who does not want it. Therefore, results
should not be returned unless a consent process is in place
that includes the opportunity for an informed decision not
to receive results.

Finally, creating an ethical or legal obligation to provide
research results to participants could confuse the role of the
researcher, especially if the researcher is not a physician.
Physicians have an obligation to act in the best interest of
their patients. To the extent that generalizable knowledge
is generated and available for consideration of its relevance
to the standard of care, the researcher’s “obligation” to par-
ticipants to conduct good science and disseminate findings
widely is satisfied.

We believe that a reasonable means of addressing these
dilemmas may be to apply the criterion proposed here: an
assessment at the beginning of a research project of the like-
lihood that the results will generate information that could
lead directly to an evidence-based intervention. If such an
outcome is deemed likely on the basis of existing evidence
and the aims of the study, the approach suggested here should
not be used. The project should be established in connec-
tion with a CLIA-approved laboratory and participants should
be informed about the specific genes to be studied. They
should be counseled about the risks and benefits of clini-
cally relevant genetic information and offered the option of
receiving their individual results.

If such an outcome is deemed unlikely, the approach sug-
gested here (or a derivative version; see “Conclusion” sec-
tion) may be appropriate, including the statement that indi-
vidual results will not be provided. Attempting to define certain
exceptions under which an after-the-fact determination to of-
fer results might be made could prove problematic. Inform-
ing participants about these exceptions would be extremely
difficult, and researchers, IRBs, and participants are apt to dis-
agree about what constitutes a finding sufficiently certain or
significant to merit disclosure. Asking participants to con-
sent after explaining clearly that individual results will not be
provided may be the optimal ethical approach at this time to
broad, exploratory genetic research.

Participants should, however, be given the option to re-
ceive an aggregate report of overall study results, for ex-
ample, through a newsletter. In the rare event that results
unexpectedly have clinical significance, participants could
still receive through this mechanism any recommendation
to be tested for a particular trait in a clinical laboratory, with-
out revealing individual results. Participants who consent
to storage and use of their biological material for future re-
search should be given the option to receive aggregate re-
ports about studies conducted using samples from the “bank”
where their material is stored. One condition of obtaining
samples from the bank could be an agreement by investi-
gators to supply information about their studies and the over-
all results for dissemination to participants. The challenge
will be to find ways of presenting research findings in lay
language and to be clear about any clinical implications and
their meanings in different populations.

Our consent approach may need to be modified in cer-
tain instances to meet applicable laws. For example, the Pri-
vacy Act provides individuals the right to review and get cop-
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ies of their information (5 USC §552[a][d][1]). This act
applies when records are maintained by a federal agency in
a “system of records,” a term that means a group of records
under the control of a federal agency from which informa-
tion is retrieved by the name of the individual, identifying
number, or some other identifying factor. When research
is subject to the Privacy Act, informed consent documents
need to include the Privacy Act notification statement. In
addition, individuals should be informed in advance of their
right to see their information. However, although the Pri-
vacy Act permits individuals access to their records on re-
quest, it does not command affirmative steps to disclose re-
sults absent a request.

CONCLUSION
Federal regulations for the protection of human participants
apply to both behavioral and biomedical research, but their
articulation reflects an emphasis on clinical research,24 eg, clini-
cal trials or other research that involves manipulation or in-
tervention. As NBAC noted, “Applied to non-clinical re-
search, the regulatory requirements seem to be either irrelevant
or insufficient to provide protection.”24 Dr Francis Collins, di-
rectorof theNationalHumanGenomeResearch Institute,made
a similar observation when he stated, “The IRB guidebook is
dusty and out of date for genetics research.”25

We attempt herein to begin to meet the need for appropri-
ate guidelines for population-based research that involves ge-
netics, especially lower-penetrance gene variants. Our pro-
posed informed consent approach and recommended issues
for consideration are not fundamentally different from but an
extension of existing guidance for other kinds of population-
based research. The materials contain suggested language for
use when the likelihood of generating information that is of
clinical relevance to individual participants is small, as is cur-
rently typical of much population-based research that in-
volves genetics. This language must be modified to address
the specific issues that arise within any individual study. Fur-
ther broad-based discussion will be important for refining this
informedconsent approach, as will focus groupresearch among
potential research participants. It will also be important to cre-
ate alternate versions of these materials, for example, for re-
search that involves anonymized or already existing speci-
mens, different types of study designs, and different study
populations, with culturally appropriate language and disclo-
sures. As epidemiologic research in this area evolves, it will
be important to continue reevaluating the optimal approach
to obtaining informed consent.

Author Affiliations: Office of Genetics and Disease Prevention, Centers for Dis-
ease Control and Prevention, Atlanta, Ga (Ms Beskow and Drs Gwinn and Khoury);
University of North Carolina at Chapel Hill School of Public Health (Ms Beskow);
Department of Medical History and Ethics, University of Washington, Seattle (Dr
Burke); Center for Bioethics, University of Pennsylvania, Philadelphia (Dr Merz);
Genetic Alliance, Washington, DC (Ms Terry); PXE International Inc, Sharon, Mass
(Ms Terry); Division of Medical Genetics, Beth Israel Medical Center, New York,
NY (Dr Penchaszadeh); and the Center for Law and the Public’s Health, George-
town University and Johns Hopkins University, Baltimore, Md (Mr Gostin). Ms Barr

was formerly with Barr, Sternberg, Moss, Lawrence, Silver, and Saltonstall PC,
Bennington, Vt.
Funding/Support: This project was supported in part under a cooperative agree-
ment from the CDC through the Association of Teachers of Preventive Medicine,
Washington, DC.
Acknowledgment: We thank Janet McNicholl, MD, Deborah Tress, JD, Karen Stein-
berg, PhD, and Diane Wagener, PhD, for their input. We also thank the CDC sci-
entists who brought attention to these issues.

REFERENCES

1. National Commission for the Protection of Human Subjects of Biomedical and Be-
havioral Research. The Belmont Report: Ethical Principles and Guidelines for the Pro-
tection of Human Subjects of Research. Washington, DC: National Commission for
the Protection of Human Subjects of Biomedical and Behavioral Research; 1979.
2. American Society of Human Genetics. Statement on informed consent for ge-
netic research. Am J Hum Genet. 1996;59:471-474.
3. Coughlin SS, Khoury MJ, Steinberg KK. BRCA1 and BRCA2 gene mutations and
risk of breast cancer: public health perspectives. Am J Prev Med. 1999;16:91-98.
4. Khoury MJ, Dorman JS. The Human Genome Epidemiology Network (HuGE
Net). Am J Epidemiol. 1998;148:1-3.
5. Coughlin SS, Beauchamp TL, eds. Ethics and Epidemiology. New York, NY: Ox-
ford University Press; 1996.
6. Council for International Organizations of Medical Sciences. International guide-
lines for ethical review of epidemiological studies. Law Med Health Care. 1991;
19:247-258.
7. Andrews LB, Fullarton JE, Holtzman NA, Motulsky AG, eds. Assessing Genetic
Risks: Implications for Health and Social Policy. Washington, DC: National Acad-
emy Press; 1994.
8. Holtzman NA, Watson MS, eds. Promoting Safe and Effective Genetic Testing
in the United States: Final Report of the Task Force on Genetic Testing. Balti-
more, Md: Johns Hopkins University Press; 1998.
9. Human Genome Organization. Statement on the principled conduct of genet-
ics research. 1996. Available at: http://www.hugo-international.org/hugo/conduct
.htm. Accessed July 25, 2001.
10. Clayton EW, Steinberg KK, Khoury MJ, et al. Informed consent for genetic
research on stored tissue samples. JAMA. 1995;274:1786-1792.
11. Gostin LO, Hodge JG. Genetic privacy and the law: an end to genetics ex-
ceptionalism. Jurimetrics J. 1999;40:21-58.
12. Centers for Disease Control and Prevention. Consent for CDC Research: A
Reference for Developing Consent Forms and Oral Scripts. November 1998. Avail-
able at: http://www.cdc.gov/od/ads/hsrconsent.htm. Accessed July 25, 2001.
13. American College of Medical Genetics Storage of Genetics Materials Com-
mittee. Statement on storage and use of genetic materials. Am J Hum Genet. 1995;
57:1499-1500.
14. Office for Protection from Research Risks. Issues to consider in the research use
of stored data or tissues. November 1997. Available at: http://ohrp.osophs.dhhs.gov
/humansubjects/guidance/reposit.htm. Accessed July 25, 2001.
15. Grizzle W, Grody WW, Noll WW, et al, for the Ad Hoc Committee on Stored
Tissue, College of American Pathologists. Recommended policies for uses of hu-
man tissue in research, education, and quality control. Arch Pathol Lab Med. 1999;
123:296-300.
16. Merz JF, Leonard DG, Miller ER. IRB review and consent in human tissue re-
search. Science. 1999;283:1647-1648.
17. National Bioethics Advisory Commission. Research Involving Human Biologi-
cal Materials: Ethical Issues and Policy Guidance. Vol 1. Rockville, Md: National
Bioethics Advisory Commission; 1999.
18. Greely HT. Special issues in genetic testing for Alzheimer disease. Genet Test.
1999;3:115-119.
19. Botkin JR. Protecting the privacy of family members in survey and pedigree
research. JAMA. 2001;285:207-211.
20. Weir RF, Horton JR. DNA banking and informed consent, part 2. IRB. 1995;
17:1-8.
21. Fuller BP, Ellis Kahn MJ, Barr PA, et al. Privacy in genetics research. Science.
1999;285:1360-1361.
22. Weijer C, Emanuel EJ. Protecting communities in biomedical research. Sci-
ence. 2000;289:1142-1144.
23. National Action Plan on Breast Cancer. Executive summary: model consent form
for biological tissue banking focus group report. December 1996. Available at: http://
www.4woman.gov/napbc/napbc/model_consent.htm. Accessed July 25, 2001.
24. National Bioethics Advisory Commission. Ethical and Policy Issues in Re-
search Involving Human Participants. Vol 1. Bethesda, Md: National Bioethics Ad-
visory Commission; 2001:13.
25. Presentation by Francis Collins to the National Human Research Protections
Advisory Committee, April 9, 2001. Available at: http://ohrp.osophs.dhhs.gov
/nhrpac/mtg04-01/mtg04-01.htm. Accessed July 25, 2001.

INFORMED CONSENT FOR POPULATION-BASED GENETIC RESEARCH

©2001 American Medical Association. All rights reserved. (Reprinted) JAMA, November 14, 2001—Vol 286, No. 18 2321



INFORMED CONSENT TEMPLATE

Population-Based Research Involving Genetics

Study Title:

[A] are doing a research study on [B]. Please read the attached booklet, Informed Consent: Taking Part in Population-Based
Genetic Research. We would like to include a sample of your in this research study because [C]. We
think that about people will give samples for our study.

A. Identify the organizations conducting the research.
B. Identify the object of the study.
C. Explain how prospective participants have been chosen.

Examples*

• The Centers for Disease Control and Prevention (CDC) and the Heart Alliance are doing a research study to find out
more about how genes affect a person’s risk of getting heart disease. Please read the attached booklet, Informed Consent:
Taking Part in Population-Based Genetic Research. We are asking you to provide a blood sample for this study because you
are one of about 5,000 people between the ages of 45 and 65 who we selected at random from the community.

• We are doing a research study to learn more about how genes and other factors lead to heart problems. This study
is being done by the Centers for Disease Control and Prevention (CDC) and the Heart Alliance. Please read the attached
booklet, Informed Consent: Taking Part in Population-Based Genetic Research. We are asking everyone who comes to this
clinic with certain kinds of heart disease to give a blood sample for our study. We are also asking some people who do not
have heart disease. We think about 500 people will take part.

Why Is This Study Being Done?

This study is being done because [D]. The purpose of this study is to [E].
D. Summarize the problem and/or explain the disease.
E. Explain the research question(s) to be addressed.

Example

Heart disease causes serious health problems for many people. We know that a person’s risk for heart disease is related
to factors like diet, exercise, and smoking. Scientists have also found many genes that may be linked with heart disease
and we expect they will find more in the future. [Add one of the following:]

• For gene prevalence studies: The purpose of our study is to estimate how many people have some of the genes that
may be related to heart disease. This is a first step in finding out how important these genes are for heart disease.

• For gene-disease association studies: The purpose of our study is to find out which genes are the most important for
heart disease. This may help us begin to learn why some people get heart disease and others do not.

• For gene-environment interaction studies: The purpose of our study is to learn more about which genes are the most
important for heart disease. We also want to know how factors like diet, exercise, and smoking affect people who have
those genes. This will help decide if changing these factors can prevent heart disease or keep it from getting worse.

What Is Involved in the Study?

If you choose to provide a sample for this study, we will [F]. This process will take approximately
[G]. You will not need to [H].

[Add the following paragraph only if leftover specimens will be stored without identifiers (unlinked) for future testing. See
“What will happen to my sample after the study is over?” below if specimens will be coded or identified.]

We would like to store any ______ that is left over after we do your test. We plan to use this sample for studies we
will do in the future. We will store your sample with some data about you, such as your age, race, sex, and about your
health problems. But we will not put your name on the sample and there will be no way for anyone, including us, to
know it is yours. You can decide to not let us store your and still be in this study.

F. Describe the procedure for obtaining a biological sample and what will be done with the sample. Describe also any
questionnaires or interviews, and whether participants will be asked to grant full or partial access to their medical
records.

G. Estimate the amount of time participation will entail.
H. Describe procedures that will not be done, if appropriate.

*The examples used throughout the template are completely fictitious and were not drawn from any past or present reserach project.
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Examples
• If you decide to provide a sample for this study, we will draw about 30 ccs (2-21⁄2 tablespoons) of blood from a vein

in your arm. The blood will be sent to the CDC in Atlanta, Georgia to study genes that may play a role in why some
people get heart disease.

We will also ask you to fill out a survey about your health, diet, and exercise, and your use of tobacco, alcohol, and
medicines. It is all right to skip any question you don’t want to answer.

We will need less than 5 minutes to take the blood sample. The survey will take about 30 minutes. There will be no
medicines to take and no experimental treatments to undergo in this study.

• If you choose to be in this study, we will collect a sample of your cells by brushing the inside of your cheek with a
cotton swab. This sample will be sent to the CDC in Atlanta, Georgia for processing.

We will also need to check with your doctors to confirm whether you have had any of the heart diseases we are study-
ing. To do this, we will ask you to sign a form to let your doctor give us a copy of your medical record.

Nothing else is required. We will compare the results with tests on other people who have heart disease and on people
who do not have heart disease. The only genetic testing performed on your cell sample will be for conditions associated
with heart disease.

How Will Information About Me Be Kept Private?
Once we take your sample, we will assign it a code number. We will separate your name and
any other information that points to you from your sample. We will keep files that link your name to the code number
[I]. [J]. No one who reads or hears a report about this study will be able to identify you because, before any facts are given
out, we combine your facts with those of other people in this study.

I. Describe security measures.
J. Describe the extent to which confidentiality of records identifying the participant will be maintained.

Example

Once we take your blood sample, we will assign it a code number. We will separate your name and any other information
that points to you from your sample. We will keep files that link your name to the code number in a locked cabinet. Only
the study staff will be allowed to look at these files. [Add one of the following:]

• For legally unprotected research: We will keep private both the test results and the information you tell us in the
survey. We will only release study information if it is ordered by a court of law. Your name or other facts that might point
to you will not appear when we present this study or publish its results.

• When a Certificate of Confidentiality has been obtained: Records that identify you in this study are strictly private. No
one other than study staff can ever look at them unless you agree to it. This is because the study has been granted a
Certificate of Confidentiality under a federal law (Section 301(d) of the Public Health Service Act). This means that the
records of this study may not be disclosed, even under federal, state, or local court order, without your OK. No one who
reads or hears a report about this study will be able to identify you because, before any facts are given out, we combine
your facts with those of other people in this study.

• When an Assurance of Confidentiality has been obtained: Your test results at CDC are kept private by an Assurance of Con-
fidentiality under the Public Health Service Act (Section 308(d)). This means that CDC will not let results out with informa-
tion that identifies you for any reason unless you agree. The records of what you tell us on the survey will be kept at the Heart
Alliance here in Anytown. We will release them only if ordered to by a court of law. No one who reads or hears a report about
this study will be able to identify you because we will combine your facts with those of other people in this study.

What Are the Risks of the Study?
The physical risks to you for providing a sample for this study are [K]. [L]. [M].

K. Describe relevant physical risks.
L. Describe the informational risks based on the types of information expected and the identifiability of the sample.
M. Describe potential groups harms.

Example

The risks of drawing blood include brief pain, slight bruising, and rarely, infection where the needle went in. We take
every precaution to prevent infection. Some people feel dizzy when they have blood drawn, but this goes away when the
person lies down.

The kind of information we will look for in this study is not likely to tell you anything specific about your personal
health. Even so, there is a risk that if people other than the researchers got your genetic facts they could misuse them. We
think the chance of this ever happening to you is very small. To protect your information, we will not keep your name
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and address with the sample, only a code number. As we said, files that link your name to the code number will be kept
in a locked cabinet and only the study staff will be allowed to look at them. Although no one can absolutely guarantee
confidentiality, using a code number greatly reduces the chance that someone other than the study staff will ever be able
to link your name to your sample or to your test results.

Althoughyournamewillnotbewith the sample, itwillhaveother facts aboutyousuchasyour race, ethnicity, andsex.These
facts are important because they will help us learn if the factors that cause heart disease to occur or get worse are the same or
different in men and women, and in people of different racial or ethnic backgrounds. Thus, it is possible that study findings
could one day help people of the same race, ethnicity, or sex as you. However, it is also possible through these kinds of studies
that genetic traits might come to be associated with your group. In some cases, this could reinforce harmful stereotypes.

Are There Benefits to Taking Part in the Study?
You will not get any direct benefit for giving a sample for this study. The major benefit of the study
is [N].

N. Insert the object of the study.

Examples
• You will not get any direct benefit for providing a blood sample for this study, but you will help us learn more about

genes and other factors that may lead to heart disease.
• You will get no direct benefit from being part of this study. But the information and results from these kinds of

studies may help prevent and treat heart disease in the future.

Are Any Costs or Payments Involved?
It does not cost you anything to provide a sample for this study and you will not be charged for
any research tests. [O]. In the unlikely event that you are physically hurt during the process of providing
a sample, [P].

The aim of our research is to improve the public health. [Q].
O. Explain whether participants will be reimbursed for things such as time, travel, and inconvenience.
P. Explain what compensation or medical treatment is available if injury occurs.
Q. Explain arrangements regarding the development of products with commercial application and value.

Examples
• It does not cost you anything to provide a blood sample for this study and you will not be charged for any research

tests. You will not be paid for participation in this study. In the unlikely event that you are injured while giving a blood
sample, we will give you first aid and direct you to proper health treatment. We have not set aside funds to pay for this
care or to compensate you if a mishap occurs.

The aim of our research is to improve the public health. Your blood will never be used to develop a process or inven-
tion that will be sold or patented.

• There are no dollar costs to you for being in this study. We will give you $25 to reimburse you for your time and
effort. If you are physically hurt because of this research project, we will help you to get medical care through your usual
doctor. You or your health insurer will need to pay for any such care that you get.

The aim of our research is to improve the public health. Sometimes, such research may result in findings or inventions that
have value if they are made or sold. We may get a patent on these. We may also license these, which could give a company the
sole right to make and sell products or offer testing based on the discovery. Some of the profits from this may be paid back to
the researchers and the organizations doing this study, but you would not receive any financial benefits.

How Will I Find Out About the Results of the Study?
The studies we do on the samples we collect are to add to our knowledge of how genes and other factors affect health and
disease. We are gathering this knowledge by studying groups of people, and the study is not meant to test your personal
medical status. For these reasons, we will not give you the results of our research on your sample. However, [R]. We will
also share what we learn with other health professionals through medical publications. If you have questions about whether
any genetic tests would be useful to you, you should ask your doctor.

R. Describe any general communication (e.g., newsletters) about the study that will be provided.

Example

The studies we do on the samples we collect are to add to our knowledge of how genes and other factors affect health and
heart disease. We are gathering this knowledge by studying groups of people, and the study is not meant to test your
personal medical status. For these reasons, we will not give you the results of our research on your sample. However, you
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can choose to get a newsletter that will tell you in general about the research studies we are doing. This newsletter will
not announce your results or anyone else’s, but it will tell you what we are learning about genes and heart disease. We
will also publish what we learn in medical journals. If you have questions about whether any genetic tests would be use-
ful to you, you should ask your doctor.

What Will Happen to My Sample After the Study Is Over?
After this study is over, we will throw away all the samples.

[OR]
After our study is over, we would like to keep any unused left over for future research. [S]. We

don’t have specific research plans at this time but we would like to use the samples for studies [T]. We will store the
sample under a code number and we will keep the file that links the code number to your name private. We may share
the samples with other researchers for [U], but we will not give other researchers any information that would allow them
to identify you. We will always know which sample belongs to you, but other researchers will not.

An Institutional Review Board, like the one that helps protect you during this research project, will review and approve
all future projects.

You can choose not to have your sample stored for future research and still be part of this study. You will have the
chance to state your choice about this at the end of this form.

S. Describe how the samples will be stored, where, and for how long.
T. Clarify plans for future research to the extent possible.
U. Clarify the types of research that other investigators may be permitted to do.

Example

After our study is over, we would like to keep any unused blood left over for future research. [Insert one of the following:]
• For frozen samples: We will keep it frozen in a specimen bank at CDC and use it for as long as it lasts.
• When cell lines will be created: We will create a living tissue sample (called a “cell line”) from which we can get an

unlimited supply of genetic material in the future without the need to get more blood from you. Cell lines will be stored
at CDC.

We don’t have specific research plans at this time but we would like to use the samples for studies of heart disease as
well as other diseases. We will store the sample under a code number and we will keep the file that links the code number
to your name private. We may share the samples with other researchers for studies of genes and disease, but we will not
give other researchers any information that would allow them to identify you. We will always know which sample be-
longs to you, but other researchers will not.

An Institutional Review Board, like the one that helps protect you during this research project will review and approve
all future projects.

You can choose not to have your sample stored for future research and still be part of this study. You will have the
chance to state your choice about this at the end of this form.

What Are My Rights as a Participant?
You are free to take part in this study or not. No penalties or loss of benefits will occur if you refuse to take part.

If you decide to take part in this study, you may withdraw at any time. You may choose not to have your sample stored
for future research and still be part of this study. [V].

We will give you a copy of this consent form to keep for your records.
V. Describe withdrawal following storage for future research.
Example
You are free to take part in this study or not. No penalties or loss of benefits will occur if you refuse to take part. If you

decide to take part in this study, you may withdraw at any time. You may choose not to have your sample stored for
future research and still be part of this study. [Add one of the following:]

• For unlinked storage: If you agree to have your sample stored, you can change your mind up until the end of the
study, when we store the remaining samples. At that time we will remove all information that identifies you. After that
we will not be able to withdraw your sample because we will not know which one is yours.

• For coded or identified storage: Also, you may agree to have your sample stored and later decide that you want to with-
draw it from storage. If so, you should call the study person listed in this consent form and tell her to discard your sample.
She will discard your sample, but any data from testing your sample until that point will remain part of the research.

We will give you a copy of this consent form to keep for your records.
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Whom Do I Call if I Have Questions or Problems?
If you have any questions about how this study works, contact , the chief study person, at .

If you have any concerns about your rights in the study, contact , head of the ,
at .

If you think that being in this study injured you, contact , the chief study person, at .

Consents and Signature
I agree to give a sample for this study. I have been given a chance to ask questions and feel that all of
my questions have been answered. I know that giving a sample for this study is my choice. I understand that my indi-
vidual results from the study will not be given to me. I have been given a copy of this consent form to keep.

I have read the part of this form about storing my sample for future research. My choice about having my sample stored
and used for future research under the conditions described is (please check ONE box):

� I refuse to have my sample stored or used for [W].
� It is OK to store my sample with a code number and to use it for [W].
W. Summarize parameters of future research, e.g., “future research on genes and heart disease” or “any kind of future

research.”
I would like to receive a newsletter that will tell me about the research study and what researchers are learning in the

future studies about genes and disease. Please circle one: Yes/No
Participant Date
[Add the following if the signature will be witnessed:] I observed the process of consent. The prospective participant read

this form, was given the chance to ask questions, appeared to accept the answers, and signed to enroll in the study.
Witness Date
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SUPPLEMENTAL BROCHURE

Informed Consent: Taking Part in Population-Based Genetic Research

Introduction
This brochure gives facts that can help you decide whether or not to take part in a population-based genetic research
project.

What Is Population-Based Genetic Research?
Genetic research is an important way for us to learn about the role of genes in human health and disease. Every genetic
research project has its own purpose. The purpose may be to discover genes, find out how genes work, or learn how to
use what we know about genes to treat or prevent disease. The researcher should explain the specific purpose of the
project to you before you decide to take part.

In order to learn how genes affect health, researchers sometimes study large groups of people. Usually, some of these
people have the disease being studied or have a family member with the disease, and some do not. This way of looking at
genes is often called “population-based research.” Population-based research helps us find out more about the effect of
common genetic traits on the risk for various diseases. It also helps us learn how genetic traits work with other factors,
such as smoking or diet, to cause disease. This is the kind of research project that you have been asked to join.

Before a research project begins, a group called an Institutional Review Board or IRB usually reviews it. An IRB includes
scientists and non-scientists, such as clergy, social workers, lawyers, nurses, and people from the community. This group
makes sure that the researchers explain the project well and protect the people who take part. But, the decision to take part
is yours to make. There is a process called “informed consent” to help you make your choice as freely as possible.

What Is Informed Consent?
When researchers ask for your consent, they are asking for your voluntary agreement to take part in a research study.
Informed consent means more than signing a consent form. It means that you know about the benefits and risks of the
study. You need to know how the study may affect you. You need to know that you are free to take part or not, and that
your decision will not affect your health care now or in the future. The research team should give you the facts you need
to make your own choice. Be sure to read any forms the researcher gives you to sign. If you think you do not have enough
facts to make an informed choice, or there is something you do not understand, ask questions. You should give your
consent only when you are sure you know what the study involves.

What Are Some of the Benefits of Population-Based Genetic Research?
Population-based genetic research adds to our knowledge about the role of genes in human diseases. The goal is to one day
find better ways to prevent and treat disease. By taking part in a population-based genetic study, you will contribute to progress
in science and medicine. However, you should not expect any direct personal benefits. Researchers will not give you your test
results because they are studying groups, not individuals. The researchers should tell you the purpose of the study and how
it might add to our knowledge of health and disease. They may also offer to give you the overall results of the study.

What Are Some of the Risks of Participation in Population-Based Genetic Research?
Researchers will need a sample of your tissue, usually a sample of your blood, to do genetic research. The risk that you
will be injured giving a sample is very small. However, there is a risk that if someone other than the researchers got your
genetic facts they could misuse them. You can learn about the risks in a particular genetic research project by asking the
researcher:

Will Anyone Know That the Sample Is Mine?
In some studies, researchers will make the samples “anonymous.” This means they will remove forever your name and
all other facts that point to you. This greatly reduces the risk to you. No one will be able to link the genetic facts that
come from research on an anonymous sample to you. Although your DNA is unique, like a fingerprint, not even the
researchers will know that a sample is yours without getting another sample from you and then comparing the two.

There are disadvantages to anonymous samples. Although your name will be removed, researchers may have basic
information such as your race, ethnic group, and sex. This information is useful because it helps researchers learn whether
the factors that cause disease to occur or get worse are the same in different groups of people. However, it is possible that
over time genetic traits might come to be associated with people of the same race, ethnicity, or sex as you. In some cases,
this could reinforce harmful stereotypes.
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For other kinds of genetic studies, researchers mark the samples with code numbers. One reason for doing this is so
researchers can contact you if they discover they need additional information that will help the study. The study staff can
use this code number to know which sample is yours, but no one else can. The disadvantage is that genetic facts will exist
that could be linked to you. For that reason, you need to know how these facts will be kept private.

How Likely Is it That Someone Other Than the Researchers Could Get Facts That Point to Me?
If researchers make your sample anonymous, no one will know which sample is yours, not even the researchers. If re-
searchers mark your sample with a code number that is linked to your name, at least one person on the study staff will
have access to the files that tell which sample is yours. Researchers can take many steps to keep this and other study
information safe. For instance, they can keep research materials in a locked file or on a secure computer so that only the
study staff can look at them. But no one can completely guarantee that insurance companies, employers, or other people
will never get this information.

How Likely Is it That I Will Be Harmed if Someone Other Than the Researchers Gets Facts That Point to Me?
If someone other than the researchers gets your information, concerns that it will be misused are greatest in studies
where the results may have important meaning for your future health. It is not the aim of population-based genetic
research to produce these kinds of results, but it is impossible to say now what researchers may learn in the future by
studying genes.

Will My Sample be Used for Other Research?
Sometimes researchers want to store the left over part of your sample so that it is available for other studies or for more
work on the first study. The researcher should tell you how long your sample would be stored, who would be able to use
it, and what kinds of research it would be used for. You will get to choose whether you want your sample stored for
future research. The risks of research using stored samples are the same as described above.

Future studies are important to learn about genes and to find new ways to prevent and treat disease. An IRB will review
all the studies to make sure you are protected from most risks. But no one can tell you the exact risks and benefits of
future studies that researchers have not yet planned. You should think through your choice carefully, and you should be
able to do this without pressure and in a comfortable process where you receive answers to all your questions.

For general information about genetics and genetic research, you can call the Genetic Alliance Helpline at
1-800-336-GENE.
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