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Abstract

An increasing number of individuals are being recruited to whole genome sequencing (WGS) research. When asked
hypothetically, the majority of the public express willingness to participate in this type of research, yet little is known about
how many individuals will actually consent to research participation or what they perceive the risks to be. The MedSeq
Project is a clinical trial exploring WGS in clinical care. We documented primary reason(s) for declining participation
and reviewed audio-recorded informed consent sessions to identify participants’ concerns. Of 514 individuals recruited,
173 (34%) actively declined, 205 (40%) enrolled, and the remaining 136 (26%) were ineligible, unresponsive or waitlisted.
Although the majority of active decliners cited logistical barriers, 40% cited risks related to the ethical, legal, and social
implications (ELSI) of WGS research. Participants similarly discussed ELSI-related concerns but felt the potential benefits
of participation outweighed the risks. Findings provide insight into the perspectives of potential WGS research participants

and identify potential barriers to participation.

Keywords

whole genome sequencing, informed consent, participant and decliner perspectives, risks of WGS research

In 2016, the National Institutes of Health (NIH) plans to
begin recruitment of more than 1 million Americans to the
Precision Medicine Initiative (PMI) Cohort Study, “the
world’s largest study of how genes influence disease risk
and drug response” (Kaiser, 2015, p.1433). Although the
initial plan is to genotype individuals due to budget con-
straints, eventually the goal is to perform whole genome
sequencing (WGS). In preparation for this study, the
Foundation for the NIH conducted a survey in which 54%
of 2,601 U.S. adults reported that they would participate in
a PMI-like study (“Workshop of the precision medicine ini-
tiative,” 2015). Whether participants would have access to
their health information and what privacy protections were
afforded were cited as the two most important factors influ-
encing whether individuals would participate (“Workshop
of the precision medicine initiative,” 2015). Although there
is enthusiasm for a PMI-like study, uncertainty remains
about how many individuals will actually consent to
research participation or what they perceive the risks to be.

WGS and other next-generation sequencing technolo-
gies present significant challenges for obtaining research
informed consent because the information is complex and

changing rapidly, and public understanding of genetics is
poor (Grady, 2015; Presidential Commission for the Study
of Bioethical Issues, 2012). Unlike most medical tests that
provide limited amounts of information about an individual
at specific points in time, genomic data are often stored and
used indefinitely, may provide a vast amount of information
on an individual (and with health implications for family
members), and may provide inaccurate information, be
reinterpreted, or change in clinical relevance over time.
Adding to the complexity, research studies are increasingly
returning genomic results to individuals, and in some cases,
the results are included in the participant’s medical record.
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Current recommendations provided by the NIH National
Human Genome Research Institute (NHGRI) include spe-
cial considerations for informed consent (IC) in genomics
research and suggest specific language to describe the phys-
ical, psychosocial, and security risks to participants and
their relatives (Informed consent for genomics research,
n.d.). Yet little is known about how potential participants
perceive these risks and what impact they have on decisions
to participate in WGS research.

We present findings from the recruitment and enrollment
phases of the MedSeq Project, one of nine NIH Clinical
Sequencing Exploratory Research (CSER) projects specifi-
cally charged to empirically study the ethical, legal and
social implications (ELSI) inherent with genome sequenc-
ing technologies, and the first randomized clinical trial of
WGS. We describe the perspectives of individuals being
recruited to the MedSeq Project regarding the risks of par-
ticipation and primary reasons for declining participation.
These data provide unique insights into the decision-mak-
ing process for potential WGS research participants and
identify potential barriers to participation.

Method
Study Design

The MedSeq Project is an ongoing randomized clinical trial
examining the impact of integrating WGS into clinical care
in two cohorts, primary care and cardiology. Details of the
study design have been described in detail elsewhere (Vassy
et al., 2014). Briefly, we recruited patients of nine cardiolo-
gists and 11 primary care physicians at a single large urban
network of academic hospitals and outpatient practices to
be randomized to receive either standard of care (including
a review of family history) or standard of care plus WGS.
Eligible primary care patients were ostensibly healthy
adults aged 40 to 65. Eligible cardiology patients were
adults of any age with hypertrophic or dilated cardiomyopa-
thy diagnoses.

Throughout the study, both physician- and patient-par-
ticipants completed surveys and interviews at multiple time
points, including before and after disclosure of WGS results.
Outcomes of interest included the psychological and behav-
ioral impact on patients, attitudes and preferences, and
health care utilization. The Partners HealthCare Human
Research Committee and the Baylor College of Medicine
Institutional Review Board approved this study.

Recruitment and IC Process

The study team developed a multistep recruitment process
that provided potential participants with opportunities to
learn about the study, review the informed consent docu-
ment (ICD), and ask questions before being asked to sign
the ICD.

First, each physician provided study staff with a list of
patients potentially meeting eligibility criteria (some physi-
cians did this after introducing the study to their patients
personally). All identified patients were sent an announce-
ment mailing, which included a study brochure and an
informational letter that instructed patients to contact study
staff within two weeks if they were not interested in partici-
pating (see Supplementary Online Document). Study staff
then called patients up to two times to assess eligibility and
to formally invite them to participate. This phone screen
was guided by a script that was a simplified version of the
background and study procedures section of the ICD,
including a brief description of the randomization process
and what would happen at each study visit (see
Supplementary Materials). During the phone screen, study
staff answered questions and documented concerns. Patients
who expressed interest in participating at the end of the
phone screen were scheduled for a baseline visit, sent the
ICD to review, and encouraged to call the study staff before
their scheduled visit with any additional questions or con-
cerns. The baseline visit began with the research assistant
verbally reviewing the ICD with the patient, which was
audio-recorded with the patient’s verbal consent for research
purposes. After signing the ICD, participants completed an
online family history assessment and survey and underwent
a blood draw.

For those who declined participation, study staff asked
an open-ended question about the primary reason(s) for
decline, which was documented along with some basic
demographic information, including their gender, age, race
and ethnicity, and education level. Individuals who directly
told study staff that they were not willing or able to partici-
pate in the MedSeq Project were categorized as having
“actively declined.” No demographic information was
obtained about individuals who could not be reached for
contact or were later unresponsive to scheduling efforts.

ICDs

The ICDs were developed by a multidisciplinary team with
expertise in randomized clinical trials, genetics, genetic
counseling, and bioethics. The format of the ICDs was
based on templates created by the Partners HealthCare
Human Research Committee for human subjects research.
Content was informed by a thorough review of the literature
(Biesecker et al., 2009; Lautenbach, Christensen, Sparks, &
Green, 2013; McGuire & Beskow, 2010) and ICDs used by
research team investigators for clinical and research genetic
testing. ICDs had a reading level of grade 11.7 (Flesch-
Kincaid grade level) and were 17 pages in length, including
signature pages (see for consent form).

Potential risks of study participation included in the ICD
were the physical risks from the blood draw, and risks spe-
cific to WGS included insurance discrimination, which was
followed by an explanation of what is and isn’t protected by
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the Genetic Information Non-Discrimination Act of 2008
(GINA); emotional or psychological distress from learning
genetic information about oneself or family members,
including the potential for learning about non-paternity or a
different ethnic background than expected; and loss of pri-
vacy. Also noted as a potential risk was the possibility that
some results returned may be misclassified or later found to
be unreliable (“not predictive”), which may lead to one
feeling unnecessarily upset. In terms of benefits, it was
noted that their participation may provide them with infor-
mation about their risk for developing diseases and about
their response to certain medications but that there may be
no direct benefit for some participants.

Data Analysis

We calculated descriptive statistics for reasons for study
decline and individuals’ characteristics including study cohort
and sociodemographic characteristics (self-reported age, gen-
der, race/ethnicity, and education level). We evaluated differ-
ences between participants and active decliners’
sociodemographic characteristics using chi-square tests for
categorical variables and analysis of variance (ANOVA) for
continuous variables. Statistical analyses were conducted
using SPSS 22 (IBM Corp., Armonk, New York). All p values
were two-sided and with statistical significance set at p <.05.

Responses to open-ended questions about primary rea-
sons for declining participation were documented and cate-
gorized for quantification and comparison. IC sessions were
audio-recorded, transcribed, and coded for thematic content
analysis (Hsieh & Shannon, 2005). Specifically, analysis
focused on coding concerns, comments, and questions par-
ticipants raised during the IC session. Through an iterative
process using inductive and deductive methods (Merriam,
2009), we identified themes that were used to develop and
refine a codebook, with definitions and examples for each
code. To ensure inter-coder reliability, two coders (Thomas
M. Carroll and Jill Oliver Robinson) used this codebook to
independently code a portion of the IC sessions and discrep-
ancies were resolved through a consensus approach.

Results

Recruitment and Sample Characteristics

Study recruitment began in December 2012 and ended in
April 2015. Enrolled physicians provided study staff with
information about 883 patients to contact for recruitment.
Of these, study staff were able to contact 514; 41 (8%) were
ineligible, 93 (18%) were unresponsive after expressing ini-
tial interest, 173 (33%) actively declined, 2 (0.4%) were wait-
listed, and 205 (40%) ultimately signed an ICD (Figure 1). On
average, the IC session at the baseline visit lasted 16 min,
with a maximum duration of 41 min (median 15 min).

Three participants consented to study participation but
later withdrew prior to receiving their study results. Two of
the withdrawals were primary care participants; one indi-
vidual, who mentioned insurance and privacy concerns for
herself and her children during the IC session, later with-
drew for these very reasons, and the other withdrew for rea-
sons not related to the study. The third withdrawal was a
cardiology participant who withdrew due to concerns about
insurance discrimination and emotional distress about
learning genetic information. This individual later reen-
rolled in the study following a medical issue that required
hospitalization and resulted in the implantation of a heart
device (an automatic implantable cardioverter defibrillator
[AICD]). Another participant who provided consent did not
complete the baseline survey and was unreachable for fur-
ther contact.

Participants and active decliners’ sociodemographic
characteristics were not significantly different (Table 1).
Both groups were middle aged, primarily non-Hispanic
Whites, and highly educated. Compared with participants,
however, a significant majority of active study decliners
were from the primary care cohort (72%). Overall, 38%
(n = 124) of primary care patients actively declined partici-
pation, compared with 27% (n = 49) of cardiology patients
actively declining.

The most frequently cited reasons for study decline (59%
of active decliners, n = 102) were time constraints and study
logistics, such as not wanting to undergo a blood draw.
Decliners also cited ELSI-related risks as reasons for declin-
ing participation, including fear of insurance discrimina-
tion, psychological impact of return of results, and privacy
concerns. Participants similarly discussed these risks during
the IC sessions (Table 2), but ultimately decided to partici-
pate, presumably because they felt the benefits of participa-
tion outweighed the risks. Summarized below are
participants and decliners’ perspectives on each of these
ELSI-related risks of participating in WGS research.

Insurance Discrimination

Fear of insurance discrimination was cited as a primary rea-
son for decline by 28% of active decliners, and 33% of par-
ticipants raised this issue during the IC session. Some
decliners noted that they would “sign up in a heartbeat” if
the study were totally confidential and that putting the
information in the medical record was like a “ticking time
bomb.” Other decliners described the results as exploratory
or research results and felt that this type of information did
not belong in one’s medical record because of the potential
impact on insurance.

During the IC session, participants expressed both con-
cerns about insurance discrimination as well as reasons why
the risk was an important consideration but not critical to their
decision to participate. For many participants, especially
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Figure 1. Study flow diagram for the recruitment and enrollment phase of the MedSeq Project.

Note. ELSI = ethical, legal, and social implication; LTFU = lost to follow-up.

those with cardiomyopathy diagnoses, the concern was
often mitigated by their current health and/or insurance sta-
tus. As one cardiology participant explained,

Well, [that insurance companies can access patients’ medical
records] is interesting. I guess I’'m not too worried about it, I
mean [I] already have the HCM [hypertrophic cardiomyopathy].
So it’s kind of like, you take what you can get. [ am who I am.
But, yeah I guess it is something to be aware of.

Some who had a clinical diagnosis on record felt that
they were already at risk for insurance discrimination
and did not believe that genomic testing would substan-
tially increase that risk. For example, the cardiology par-
ticipant who initially withdrew due to concerns about
insurance discrimination and later reenrolled in the study
noted,

Once I had that [AICD implanted], and once it was clear that I
was at risk for [HCM], then I figured there was no reason for
me not to be in the genome study. Because if | was already
obviously at risk and known to be, how much worse would it
be if [insurance companies] knew what my genotype was?

Often the decision to participate in the study involved a
trade-oftf between the perceived risks and benefits. For
some, even though the risk of insurance discrimination was
a concern, it was outweighed by the perceived benefits of
study participation. For example, after the research assistant
noted during the IC session that storing WGS information
in the participant’s medical record may influence their eligi-
bility and premiums, a participant responded,

I would say that if there is any concern this is probably the only
one . . . .Yes, I've thought about it, but frankly I think the
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Table I. Characteristics of Enrolled Participants and Active Study Decliners.
No. (%), unless otherwise noted Enrolled participants (n = 205) Active study decliners (n = 173) p value
Study cohort <.001
Cardiology 103 (50) 49 (28)
Primary care 102 (50) 124 (72)
Mean age, in years (range) 55 (18-84) 55 (22-76) .878
Female gender 101 (49) 89 (51) .680
Race/ethnicity
Non-Hispanic White 185 (90) 137 (85) .149
Other 20 (10) 24 (15)
Not reported 12
Highest education level 114
Did not graduate from college 40 (20) 38 (27)
College graduate or higher 165 (80) 103 (73)
Not reported 32

Table 2. Frequency of ELSI-Related Risks Expressed by Participants and Study Decliners.

No. (%)

Enrolled participants (n = 205)

Active study decliners (n = 173)

Fear of insurance discrimination
Psychological impact of return of results
Privacy concerns

68 (33) 48 (28)
37 (18) 22 (13)
33 (16) 14 (8)

Note. Participants and decliners may have cited more than one risk. ELSI = ethical, legal, and social implication.

possibility of being selected for the study outweighs that.
Because I think that it will be beneficial for me to know. So
yes, | have thought about it, so it’s just a risk you take.

Both decliners and participants expressed concerns
about the impact on specific types of insurance. Summarizing
these concerns and the protections of GINA, one participant
said,

Am I concerned about future eligibility? Yes. I’m not concerned
about health insurance or employment specifically because of
GINA. Life insurance with an established diagnosis makes it
hard enough if not impossible already, so that’s not an issue.
The question mark on my mind is long-term care insurance,
which I don’t have any and I have not looked into it, I haven’t
thought about it, I probably should; we don’t know how it’s
going to affect it . . . so I’'m weighing an enormous unknown.

Interestingly, individuals not only considered the insur-
ance implications of participating for themselves but also
for their family members. For example, the primary care
participant who withdrew due to insurance and privacy con-
cerns was particularly concerned about the impact of this
information on her children’s future insurability. During the
baseline visit, she asked,

Ok, so, if an insurance company has access to [my study
results], on something that may be genetic or family related,
theoretically in the future could that affect my children’s ability
to be insured or that type of thing?

Other participants were hopeful that having the genetic
information in their medical records could be a potential ben-
efit for their family members. A cardiology participant said,

Because it’s part of my medical record, in 50 years from now,
[if] my daughter needed to know something, because I’'m
assuming down the road genetics is going to become a bigger
and bigger concern, this would still be available to her based on
the idea that it’s part of my record?

Psychological Impact of Receiving Results

Another risk frequently mentioned by individuals being
recruited into this study was the anticipated psychological
impact of receiving WGS results, including concerns about
receiving unwanted information. Thirteen percent of declin-
ers cited the psychological impact of receiving WGS results
as a primary reason for declining, and 18% of participants
raised this issue in the IC session. Reasons for why this risk
was a barrier to participation were sometimes described by
individuals as “ignorance is bliss” or knowing one’s capac-
ity to handle bad news. For example, one primary care
decliner described herself as a “worrywart” and noted that it
would be better for her, mentally, to not know her genomic
information. Some decliners also specifically stated that
they would not want to participate in a study in which they
might learn about conditions that cannot be prevented or
treated because of the emotional burden and inability to act
upon the information.
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Contrary to decliners, participants expressed a willing-
ness to risk possible emotional distress for what they viewed
to be the benefit of more knowledge. As one primary care
participant explained,

You just can’t possibly know, right? And so how can you
prepare yourself for it? You just don’t know what you’re going
to get and it could be difficult, on the one hand, and on the
other hand it’s just a way cool study! And you could learn some
really interesting and valuable stuff, and so, I’'m prepared to
take the risk.

Although some cardiology decliners expressed feeling
overwhelmed by their current cardiomyopathy condition
and unable to handle the potential of learning about another
condition, many cardiology participants described feeling
like they could handle any new medical information because
of their condition. A cardiology participant said,

It’s interesting how worried you are about what people will
think. I guess some people can’t respond to bad news well. I
always tell people, “I should be dead by now so why not know
everything you could possibly know, you know what I mean?”

Although they were not given a choice about which
types of results they would receive in this study, some par-
ticipants were explicit about the types of results they would
prefer not to receive. Often these related to conditions that
could not be prevented or treated, like Alzheimer’s disease.
Other participants felt differently about receiving results
that would not be considered medically actionable, noting
how knowledge of the condition would itself be beneficial
and outweighed the risk of the potential psychological bur-
den. A primary care participant stated,

The psychological thing, I'm sure it’s disturbing if you figure
out that in 20 years you get ALS [amyotrophic lateral sclerosis]
or something, but it is what it is, and maybe it’ll give me a
better appreciation of the way things are now.

The potential psychological impact of receiving WGS
results was not only a personal consideration, but individu-
als also considered the impact this information could have
on their family members. For participants, this concern did
not outweigh the desire to participate, but it was a serious
consideration. A primary care participant said,

Obviously I have concerns about what’s going to be in the
genome report . . . I could find out things that I may not want to
find out, quite honestly. I’m also going to be a grandfather in a
couple months, so I have downstream concerns, as you might
expect.

Other participants were not at all concerned about the psy-
chological impact of receiving WGS results. Importantly,
many individuals being recruited into the study seemed to

have a good understanding of the personal health implica-
tions of genomic information, including its probabilistic
nature, and this may have affected how concerned they
were about the potential psychological burden. These par-
ticipants viewed the return of WGS results as being benefi-
cial for their family members’ health care despite the
potential psychological burden. In response to reviewing
the risk of emotional distress, a cardiology participant who
was adopted explained,

It doesn’t mean I’m going to get whatever you find, it just
means [’m predisposed to it . . . My history is unknown; I got
little kids so I’d sort of like to protect myself and others.

Participants raised few questions about variants of
unknown/uncertain significance (VUS), and no individuals
cited the potential receipt of VUS as a reason for decline.
Some participants who mentioned VUS seemed uncon-
cerned about this information and to understand that there
were limits to scientists’ current understanding of WGS
information, whereas others sought clarity about the need
for this “disclaimer” and worried about the psychological
impact of returning this uncertain information. One partici-
pant referred to the line in the ICD describing VUS and
asked,

Were you saying that there might be information on there that
could just scare a regular patient? There may be information
you don’t fully understand, and it may say you have the
propensity to something, it could just be nothing, but some
people could take it as really as hypochondriacs, I could have
this, I could have that?

Privacy Concerns

Discussions about privacy concerns primarily centered on
issues like potential privacy breaches, how the WGS data
would be stored and shared, who could access and use the
data, and the identifiability of the information. Eight per-
cent of active decliners cited privacy concerns as a primary
reason for decline, and 16% of participants discussed this
issue during the IC session. Decliners noted not being com-
fortable with their genomic data being put into databases
that could be used by other researchers, as well as concerns
about cybersecurity and ‘“hackers” having access to this
information. Participants expressed similar privacy con-
cerns, but seemed to be more comfortable with and trusting
in the security safeguards of the study. For example, one
participant noted,

It says your genome sequence may be shared with other
researchers within and outside [the study’s institution]. I'm
trusting that if you guys are sharing research information with
other researchers you’re making sure that they have similar
privacy protections in place.
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Other participants wondered about the information being
publicly available, given the level of identifiability of the
information. Some used familiar analogous news stories of
online security breaches when discussing their concerns
about identifiability and risks to privacy, like Netflix or
WikiLeaks. A primary care participant asked,

The only thing that would identify me is my study ID, and
there’s no way that no one knows who these genome sequencing
and the other data belongs to? . . . Can you guarantee that? [
won’t find it on WikiLeaks website or something?

Ultimately, for participants, the benefits of participation and
study safeguards seemed to outweigh their privacy con-
cerns. As one cardiology participant summarized,

I think I am concerned a little bit about who will be the data
gatekeepers of information, but I’'m ok. I kind of thought
through everything about the positive applications of test[ing],
so I decided I would want to participate.

Discussion

We identified three main themes related to the risks of WGS
that individuals considering participation in our study dis-
cussed during recruitment and enrollment: fear of insurance
discrimination, the psychological impact of receiving
results, and privacy concerns. Although the majority of
individuals who actively declined did so primarily because
of time constraints and concerns about the study logistics, a
substantial minority of decliners also cited these ELSI-
related risks as reasons to decline. Ultimately, participants
felt that the perceived study benefits outweighed these risks.
Our findings provide unique insight into the perspectives of
potential WGS research participants, including ostensibly
healthy adults, and identify potential barriers to WGS
research participation.

About half of the individuals recruited to the MedSeq
study declined participation. This finding supports studies
examining uptake of clinical genome sequencing, which
have found that even individuals from similar backgrounds
and clinical contexts may vary in their enthusiasm for and
concerns about this technology (Kimball, Nowakowski,
Maschke, & McCormick, 2014; McGowan, Glinka,
Highland, Asaad, & Sharp, 2013). Our finding that signifi-
cantly more primary care patients declined participation
than cardiology patients is consistent with a previous study
reporting that participants’ interest in genomic testing was
lower when individuals did not have any current medical
issues (McGowan et al., 2013).

We found that fear of insurance discrimination was the
risk most often discussed by active decliners and partici-
pants. Fear of insurance discrimination may have been
brought up frequently in our study because of the attention
drawn to the potential risk for insurance discrimination in

the ICD. As WGS results are placed in the patient’s medical
record, the ICD specifically described what the U.S. GINA
does and does not cover. Given that both decliners and par-
ticipants expressed concerns about specific types of insur-
ance, those considering enrollment into our study might
have had a good understanding for what the law covered,
and this may have heightened awareness about this risk.
Even with this heightened awareness, however, many of our
participants were willing to assume this risk. In fact, some
MedSeq participants saw storage of WGS results in the
medical record as a benefit because it would be accessible
for future use.

In this study, we did not give participants a choice about
what types of WGS results they would receive. Therefore,
for individuals who did not want to learn their genomic
information, declining participation was the only option.
Although individuals did not express frustration with the
lack of choice, some declined participation due to concerns
about the potential psychological impact of the information
they might receive. This is consistent with the findings of a
similar study of clinical sequencing-based multiplex testing
for cancer, which reported that many who declined worried
that testing beyond which was relevant to their medical
decision making might be overwhelming or something they
were not mentally prepared for (Bradbury et al., 2015). That
study also reported that one third of individuals declined
participation because they were concerned about the uncer-
tainty of the information they might receive (Bradbury
et al., 2015); however, few individuals considering partici-
pation in the MedSeq Project raised concerns about the
uncertainty of WGS information or about the potential to
receive a VUS. This may be due in part to the high educa-
tion level of our participants and decliners, most of whom
seemed to understand that the source of uncertainty was
centered on the nascence of the field.

The fact that most (all but six) individuals who actively
declined participation in the MedSeq Project did so prior to
attending the IC session at the baseline visit may be a reflec-
tion of a well-designed recruitment process. We developed
a multistep recruitment process that provided potential par-
ticipants several opportunities to ask study staff questions
about their concerns related to participation. Potential par-
ticipants often developed a good rapport with study staff,
which may have helped them to be more open about their
concerns. Although this was a labor-intensive approach, it
benefited individuals who might have otherwise made an
unnecessary trip to the clinic, and it provided those consid-
ering enrollment more time and resources to help them
think through and carefully consider the risks in the context
of their own individual life and health situations.

There are several limitations to this study. Participants
are highly educated, recruited from their trusted physician
into a study run by a well-respected local research institu-
tion. Those less trusting of research and medical doctors
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and who are less knowledgeable and enthusiastic about
WGS might respond differently. In addition, we were
unable to obtain demographic information on those being
recruited into the study who we were unable to contact,
which represents a large portion of those referred (espe-
cially in the primary care cohort). To minimize burdens on
participants, and because the analyses presented here were
considered secondary, we did not assess knowledge before
consent was administered and cannot comment on how our
IC process may have improved understandings. Also, the
ICD developed for this study was at the reading level of a
high school graduate, which is the high end of the range of
reading levels among nine CSER study ICDs examined by
Henderson et al. (2014). The authors argue that this high
reading level could add to the complexity of information
and cause confusion. Therefore, although the recruitment
process and ICDs may have been well-designed for this
study population, this protocol and materials might need to
be adapted before being used in study populations that have
more diverse backgrounds and who have less familiarity
with genomics.

Despite these limitations, findings from our research can
help investigators anticipate and prepare for the concerns
that may affect participation in the PMI Cohort Study and
other similar initiatives. The benefits of linking genomic
data with electronic health records must be weighed against
potential participants’ concerns with insurance discrimina-
tion. And decisions about how much control to give partici-
pants in deciding which results to receive will need to weigh
the challenges of tracking individual preferences and facili-
tating informed decisions with the desire to maximize par-
ticipation. Special attention should also be given to the IC
process to ensure that participants understand and can care-
fully consider the risks and benefits of study participation.

Best Practices

Investigators conducting genomic research will need to
consider their study design and anticipate the study staff
and other resources needed to conduct a multistep recruit-
ment process as described here. If possible, the recruitment
process should provide patients multiple opportunities to
learn about the study’s purpose, risks, and benefits and
should ensure that patients are given plenty of time to
understand the implications of this information in the con-
text of their own life and health situations. To assess the
long-term effectiveness of our study’s recruitment approach
and IC process, our future work will use longitudinal survey
data to explore whether participants express decisional
regret (Brehaut et al., 2003) and satisfaction over time about
their decision to participate.

In addition, our findings suggest that the importance
placed on impact of this information on family members
should not be underestimated. Participants in this study

often made comments and asked questions about the impli-
cations that learning their own genetic information would
have for their family members, especially as that informa-
tion would be added to their electronic medical record. With
initiatives dedicated to linking electronic medical records to
enable large-scale research, future studies will need to fur-
ther explore individuals’ attitudes and perspectives about
implications for family members, and how to handle IC to
account for these implications. Some family-centric initia-
tives and dynamic consent tools have been proposed for
obtaining consent in personal genome research (Minari,
Teare, Mitchell, Kaye, & Kato, 2014). Many advanced
technological interfaces like dynamic consent have been
proposed to handle IC in the genomic era (Kaye et al.,
2015). As these advanced technologies are implemented,
more research will be needed to assess the feasibility of
using these types of tools, especially with those who do not
have access to or are not comfortable using them.

Research Agenda

Although this study provides needed empirical data on the
perspectives of those being recruited into WGS research,
more studies are needed. We were unable to obtain demo-
graphic data on a large portion of individuals referred to the
study, and it could be that these individuals had more
diverse demographic backgrounds than those who provided
this information to study staff. Groups who have histori-
cally displayed low trust in medical researchers are often
from minority backgrounds and may feel differently about
the risks of WGS research. Future research should expand
to populations with more diverse racial, educational, and
regional and cultural backgrounds, and those less familiar
with genomic sequencing. More studies are also needed in
varied clinical settings, as it has been shown that individu-
als make IC decisions that are primarily driven by trust in
their doctors or deference to authority than information pro-
vided about the study (Grady, 2015). Furthermore, how
well individuals understand the risks and long-term and
downstream (familial) implications of their participation
needs to be explored.

Educational Implications

Given that we found that the potential for insurance dis-
crimination and privacy were often cited ELSI-related risks
by both participants and active decliners, and despite laws
designed to address these issues, lack of public knowledge
surrounding these laws remains a problem. Although both
GINA and the Affordable Care Act provide protection
against health insurance discrimination, not all types of
insurance are protected, and it is unclear how effective any
of these laws will be for individuals participating in WGS
research (Green, Lautenbach, & McGuire, 2015). Excluding
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results from EMRs and obtaining certificates of confidenti-
ality may be ways to mitigate potential participants’ con-
cerns, but researchers conducting genome sequencing
studies will need to determine what impact doing so would
have on the research. Finally, policy makers will need to
assess and address any gaps in these laws, and while investi-
gators continue to assess what information individuals need
to understand to provide valid IC, more efforts to engage the
public in general genomics education are warranted.
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