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Abstract

Objectives: Genomic information will increasingly be used to aid in the prevention, diagnosis,
and treatment of disease. Several national initiatives are paving the way for this new reality, while
also promoting new models of participant-engaged research. We compare the opinions of research
participants in a cancer registry, human genetic researchers, and institutional review board (IRB)
professionals about the return of individual-level genetic results (ROR).

Methods: Online surveys were administered to participants in a cancer registry (n= 450) and
overlapping questions were compared to our previous online national surveys of human genetic
researchers (n=351) and IRB professionals (7= 208).

Results: The majority of respondents agreed that researchers have an obligation to return
individual results when they would affect a participant’s health. While 77% of registry participants
favored ROR if the researcher feels the participant might be interested in the results, only 30% of
the IRB professionals and 25% of the genetic researchers agreed with this statement.

Conclusions: Significant differences emerged between the stakeholder groups in several ROR
scenarios. Policies that are acceptable to participants, researchers and IRBs, and that ensure human
subject protections and facilitate research are needed.
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Introduction

The ambitious goals of the A// of Us Research Program, which is a key element of the
Precision Medicine Initiative, and the parallel Cancer Moonshot Initiative (CMI) are to
improve human health by tailoring medical treatment to the individual characteristics of
each patient. The vision of both programs is to use an array of information to identify an
individual’s susceptibility to a particular disease, such as cancer, and their response to a
specific treatment [1, 2]. Genomic information is the foundation that will drive discoveries
critical for the success of both of these national programs.

Genomic research has raised a number of ethical, legal and social issues, including: (1)
confidentiality of information exchanged within a study; (2) potential for participant
identification; (3) returning results gathered as research data to participants; (4) reconsent of
existing participants into a different part of a study; and (5) data sharing processes and
implications between researchers and institutions. The A// of Us Research Program and
parallel CMI will again require us to consider these issues, but on a much larger scale. The
All of Us Research Program is also encouraging a new paradigm where participants will
have greater control over their information, and the ability to determine what results they
wish to receive [2-4], presumably including genomic results. While access to results has not
been stated as an explicit requirement of the CMI, it is reasonable to assume it will also be
encouraged under this initiative. Historically, the opinions of institutional review board
(IRB) leaders and researchers have had a strong influence on these issues, including shaping
policy on return of research results (ROR). However, there has not been a direct comparison
of the views of these groups with those of research participants.

Our initial work measured the opinions and practices of human genetic researchers and IRB
leaders regarding ROR, reconsent, data sharing, identifiability, and potential for harm [5] in
the context of genomic research. The Genetics Research Review Issues Project (GRRIP),
which queried both IRB professionals and genetic researchers using qualitative and
quantitative methods, discovered that these groups did not agree with each other on many of
these issues, including ROR, likelihood of identification from coded genomic data, and
potential for harm if identified [5]. There was also a lack of consensus within the groups on
a number of issues, including several scenarios around ROR [5-9]. These findings are
consistent with previous results, including studies showing that although most researchers
would return a clinically significant result, there was no consensus as to what constituted an
appropriate threshold [10-12].

To date, arguably the most important views on these issues have not been collected in a way
that allows direct comparisons with these other stakeholder groups. As we embark on large
national research initiatives where participants will have greater access to their data and
results, it is important to consider their views about and expectations of these issues.
Currently, we do not know whether the views of research participants differ from those of
other stakeholder groups. Further, we do not know whether the views of research
participants with cancer will differ from those of their relatives or those research participants
without cancer.

Public Health Genomics. Author manuscript; available in PMC 2021 January 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Edwards et al.

Methods

Page 3

We address this gap by providing data on the views of research participants enrolled in a
cancer research registry, including people with cancer, their relatives, and noncancer controls
recruited from the general population, regarding returning genetic results and compare their
views to genetic researchers and IRB professionals from the GRRIP study that were asked
the same questions. These findings can guide policies regarding ROR as we now embark on
two major national initiatives that will need to enroll and engage large numbers of
individuals, including those with and without cancer and their family members.

Eligibility and Recruitment for the Participant Issues and Expectations Project

Details on the Northwest Cancer Genetics Registry (NWCGR), the source of individuals for
this study, have been described previously [13, 14]. Briefly, individuals who were enrolled in
the NWCGR (n= 3,352) were the source of participants for the Participant Issues and
Expectations Project (PIP), and included people with cancer recruited from Western
Washington (n=2,027), first-degree relatives of cases (17=451), noncancer controls who
were recruited from a random population sample from Western Washington (7= 527), and
people who self-referred in response to community awareness efforts for the NWCGR and
included both people with and without cancer (r7= 904 total; 340 with cancer). Noncancer
controls were recruited for the NWCGR from a random population from the same
geographic area to compare with participants with cancer. Self-referrals with cancer are
grouped with cases and those without are grouped with the controls. All were eligible to
participate in the current project. As described previously, letters, including informed
consent, were sent by US mail inviting individuals to take the online, confidential survey. Up
to 3 invitations were sent to participants at approximately 2-week intervals [14]. Of the 450
participants that completed the online survey in 2013-2014, 228 were from the case group,
155 were from the control group, and 67 were relatives.

Survey Methods

The purpose of the survey was to document the range and frequency of occurrence of
concerns and expectations regarding participating in human research studies, including
genomic studies, and to compare these findings to our previous surveys of IRB professionals
and genetic researchers from the GRRIP study that was conducted in 2009 [5, 6, 8]. Detailed
methods for this study, including the survey instrument, have been published previously
[14]. Briefly, the confidential, online survey instrument had a total of 22 questions, including
overlapping questions from the GRRIP surveys and covering 6 general topic areas: decision
to participate in research; relationship between researchers and participants; reconsent and
broad consent; ROR; use and security of de-identified data; and family communication of
health issues. Three questions regarding the return of individual results overlapped with our
previous online surveys of IRB professionals and genomic researchers developed as part of
the GRRIP. These questions asked whether researchers have an ethical obligation to return
individual results to each person under 3 scenarios: (1) the results would affect a
participant’s health or health care, (2) a participant asks for them, (3) the researcher feels
that the participant might be interested in knowing about the results. The response categories
for these 3 questions were 5-point Likert scales rating the level of agreement with the
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statement. The 5 categories were: strongly agree, somewhat agree, neither agree nor
disagree, somewhat disagree, strongly disagree.

Details on the GRRIP study and the development of the surveys have been described
previously [5, 6, 9]. Briefly, parallel online surveys were used to anonymously collect
information from human genetic researchers (7= 351) and IRB professionals (1= 208)
regarding their views about human participant oversight of genetic protocols, and
participants were allowed to skip questions they did not wish to answer. The same 3
questions on ROR with exactly the same wording were included in both the human genetic
researcher and IRB surveys. However, 2 additional response categories were allowed in the
GRRIP: “don’t know” and “it depends.” Respondents who answered “don’t know” were
excluded from the analysis to be consistent with the PIP study (n=7 [g8.1], n=2 [¢8.2],
and n =4 [g8.3] for researchers and 7= 8 [g8.1], 7= 6 [08.2], and n= 6 [98.3] for IRB
professionals). Those who indicated that “it depends” were grouped with the neither agree
nor disagree (neutral) category.

All study procedures were approved by the University of Washington’s Human Subjects
Division, as well as by the University of California, Irvine Institutional Review Board. All
participants provided informed consent prior to participation and were free to skip any
questions that they did not wish to answer.

Statistical Analysis

Responses to all questions were first summarized using frequency distributions separately
for each group (PIP and the 2 GRRIP groups). Two hypotheses were generated based on our
qualitative interview data and previous findings from the GRRIP and tested in this study: (1)
there would be a range of expectations within PIP with regard to ROR and these would
differ by age, gender, and status (case vs. relative vs. control) and (2) PIP participants would
differ in their preferences for ROR from both researchers and IRBs. To address the second
hypothesis, we compared overlapping questions that were asked in the same way from the 3
surveys. Response categories were collapsed into fewer categories for testing and to
facilitate interpretation. For example, the 5 categories of the Likert scales were collapsed
into 3, combining the “strongly” and “somewhat” categories (e.g., strongly agree, somewhat
agree and strongly disagree, somewhat disagree). Hypothesis 1 was tested using ordinal
logistic regression which allows for multiple categories of the outcome variable and
adjustment for potential confounders. Participant type (case, control or relative) was the
independent variable. Differences in frequency of responses between PIP and GRRIP groups
(hypothesis 2) were also tested using ordinal logistic regression, with stakeholder group
(participants, researchers or IRBs) as the independent variable. The response categories
(dependent variable) were ordered and coded as follows for all models: agree and strongly
agree as 0, neutral as 1, disagree and strongly disagree as 2. With ordinal logistic regression,
several cumulative logits were modeled using all possible cut points of the dependent
variable, but a single summary odds ratio (OR) and 95% confidence interval describing the
relationship between the dependent and independent variable was obtained. With the coding
as described above the ORs are interpreted as follows: an OR greater than 1 indicates that
the comparison group was more likely to be neutral or disagree when compared to the

Public Health Genomics. Author manuscript; available in PMC 2021 January 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Edwards et al.

Results

Page 5

reference group; similarly, an OR less than 1 indicates that the comparison group was more
likely to agree with the statement than the reference group. Comparisons within the PIP
sample between cases, controls, and relatives were adjusted for age, gender, and education.
Because there were no differences by participant type within the PIP sample, all participants
were combined when compared to the 2 GRRIP groups. Comparisons between PIP and the 2
GRRIP groups were adjusted for gender. Odds ratios are interpreted as described above. R
version 3.2.2 with the MASS package was used for all analyses [15, 16]. A pvalue < 0.05
was considered statistically significant for all tests. Sample sizes varied by question since
participants were allowed to skip any question they did not wish to answer.

Demographics of the research participants, genetic researchers, and IRB professionals are
summarized in Table 1. About half of the research participants were cases, one-third of them
were controls, and the remainder were relatives. Their average age was 63.6 years and
94.7% were white and well educated, with over 60% having a college degree. Melanoma
was the most frequent cancer type among cases (29.5%), followed by thyroid cancer
(18.3%), and breast cancer (15.5%), reflecting the focus on these cancers in the NWCGR.
Compared to genetic researchers, the IRB professionals were significantly more likely to be
women (76 vs. 51.9%; p < 0.0001) and have worked previously as genetic researchers (42.8
Vs. 26.8%; p < 0.0001), and less likely to have worked long term (> 5 years) in their
respective area (56.7 vs. 82.3%; p< 0.0001).

Among research participants, no statistically significant differences were seen in any ROR
scenarios when stratified by participant type (i.e., cases, controls or relatives), level of
education, or a diagnosis of any type of cancer at baseline (Table 2). As a result, participant
types were grouped together in subsequent analyses. Agreements related to scenario 1
differed by gender. Accordingly, comparisons in Table 3 were adjusted for gender.

A comparison between the research participants, genetic researchers, and the IRB
professionals is shown in Figure 1 for each ROR scenario. For each of the 3 scenarios, the
majority of research participants agreed that individual results should be returned (Fig. 1). In
scenario 1, over 80% of respondents in all 3 groups agreed that individual study results
should be returned if the results would affect a participant’s health or health care, and over
50% of respondents in all 3 groups agreed that results should be returned if a participant
asks for them (scenario 2), but there was a greater difference in the level of agreement
between research participants and both researchers and IRB professionals. The biggest
difference between research participants and the other 2 groups was seen in scenario 3. For
the third scenario, while over 77% of research participants felt that results should be
returned if the researcher feels the participant might be interested in knowing about the
results, only about one-third of the researchers and IRB professionals agreed with this
statement.

Results from the ordinal logistic regression models (Table 3) indicate that although at least
50% of respondents from all 3 groups agree with returning research results, differences
between the groups are significant and indicate that for all scenarios researchers and IRB
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professionals are more likely to disagree or be neutral in their responses when compared to
the research participants. For example, participants strongly endorsed the belief that
researchers have an ethical obligation to return individual research results when the results
would affect a participant’s health or health care (scenario 1), whereas genetic researchers
were 4.2 times and IRB professionals were 5.2 times more likely to disagree or be neutral
with this sentiment. Genetic researchers and IRB professionals were also more likely to be
neutral or disagree with there being an ethical obligation to return results if a participant
asked for them or if the researcher felt that a participant might be interested in knowing
about them. When IRB members and genetic researchers were directly compared for these 2
scenarios, IRB professionals were more likely to agree that individual research results
should be returned (OR = 0.67 and OR = 0.65, respectively).

Discussion

This study compared the perspectives of 3 important groups of stakeholders including
research participants, genetic researchers, and IRB professionals regarding the return of
individual research results to participants. While most respondents in each group agreed that
researchers have an obligation to return individual research results when they would affect a
participant’s health or health care, significant differences, reflecting the degree of
agreement, were seen among these stakeholders in all of the ROR scenarios. Specifically, the
researchers and to a lesser degree the IRB professionals were significantly less likely to
believe that participants should receive results when they are requested. This has
implications beyond communicating results. If researchers and IRBs claim that their
research or oversight are serving the interests of society and research participants,
participants themselves may understandably question how their interests are being
represented or protected if results are not available to them, particularly when they are
requested.

Most groups involved in genetic research agree that individual genetic findings that are
highly penetrant (highly related to outcomes) and clinically actionable (useful in clinical
practice) should be returned to the participant [17-24], although several studies have found
that many researchers do not return results even if they believe that they should [25-27]. The
most commonly cited reasons for not returning individual research results were expecting
participants would have difficulty understanding the results, trouble contacting participants,
or not considering the option [27]. Guidelines regarding informed consent language as well
as the type, timing, and format of disclosed genomic research results have been suggested
[28-31], but these leave a great deal of discretion to researchers. Further, guidelines around
the return of genetic results with lesser penetrance or unknown significance are even less
clear. Nevertheless, if participants desire results regardless of their significance, it may be
prudent to consider developing proactive interpretations and communication strategies that
deal with the various types of findings. Although there is no consensus on when, how or by
whom results should be returned, there are 2 prevailing views from the scientific community.
Those in favor of returning individual genomic results argue that the information may be
valuable, it is respectful of the participant, and it increases participant autonomy [32]. Others
argue that by definition, the goal of research is the advancement of knowledge, not the
treatment of individual patients [33]; the original intent of the participant was altruistic [34];
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harm may come from disclosure of nonvalidated results [34]; return of individual results
may be perceived as undue inducement to participate [35]; and concern for legal liability
[36].

While researchers have debated the question about obligation to disclose genetic results,
including genetic incidental findings (GIFs), the views of IRBs on this topic are beginning to
emerge. Like researchers, there is no consensus among IRBs about returning individual
genetic results and disclosing GIFs. As a result, decisions about disclosing this information
are typically determined at an institutional level by the IRB. In a national survey of 796 IRB
professionals, Gliwa et al. [37] found that a minority of IRBs felt prepared to address issues
about GIFs, but a majority believed there is an obligation to disclose GIFs. Although IRB
respondents were divided when asked about what ethical principles might support an
obligation to disclose GIFs, 3 principles emerged as the top-cited reasons: (1) the duty to
warn a participant if the participant was in significant or imminent danger had the strongest
support (84% strongly agreed or agreed), followed by (2) respect for autonomy (80%
strongly agreed or agreed), and (3) beneficence (79% strongly agreed or agreed) [37]. Like
researchers, the study by Gliwa et al. [37] shows that IRBs are moderately prepared to
address these issues. Working to establish the ethical basis for returning results and to
balance these against both practical issues and desires of participants themselves may better
prepare IRBs to consider these issues and to also provide guidance to researchers. This study
found that only about half of genetic researchers and IRB professionals believe that
researchers should return individual results if the participant asks for them. This is in
contrast to the research participant group, who were significantly more likely to agree that
results should be returned if a participant asks for them. In addition, greater than three-
quarters of the research participants stated that results should be returned if the researcher
thinks the participant may be interested in knowing about them compared to only 25% of
researchers and 30% of IRB professionals. To our knowledge, this is the first study to query
research participants in a long-standing cancer registry about their attitude towards ROR in a
way that directly enables comparisons with the views of other key stakeholder groups
typically engaged in these discussions: researchers and IRB professionals. The degree of
uniformity among this group of research participants casts doubt on some rationales for not
returning results (especially the interpretation of the goal of the research and the [purely]
altruistic intent of the participants).

Given the strong endorsement for the return of clinically actionable results from all 3
groups, there is a need to identify the potential barriers to ROR in the research context for
this particular scenario. While the details may differ depending on the size of the research
program, i.e., the 1 million A// of Us Research Program versus an individual researcher’s
genome-wide association study or sequencing study, there are similar issues that should be
addressed. For example, what type of infrastructure will be needed to return results? Who
should return results? How long should this obligation last? How much more funding will
studies need to dedicate to ROR in order to be able to responsibly return results to
participants? Should participants be updated as new information becomes available, and if
so, over what period of time will this obligation last?
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There are several limitations of this study. First, a comparison of the cases, controls, and
relatives found no significant differences in attitudes towards the 3 ROR scenarios,
suggesting that cancer participants feel similarly to relatives and to noncancer participants.
Although 7% (n = 35) of the relatives and controls reported having had a cancer during the
interval between baseline (1998) and this survey (2013), cancer status at the last follow-up
was not significant in any of the scenarios (results not shown) and is unlikely to account for
the lack of differences between these 3 groups. Further, our findings are similar to other
studies showing that research participants favor the return of individual results [17-21].
Nevertheless, in the light of the borderline statistical significance for the case-control
comparison in scenarios 2 and 3, we cannot exclude that lack of statistical power limited our
ability to find case-control differences. Secondly, although the racial and ethnic diversity of
our sample reflects that of the NWCGR, it is not racially or ethnically diverse. It is also
possible that the online administration of this study biased these results by excluding
participants who are not computer-educated or do not have access at home. Third, given
their long-standing participation in this cancer registry, PIP participants may be more
knowledgeable about research and have different expectations of the ROR than the general
population. On the other hand, their experience may also be viewed as a strength and their
preferences indicative of the factors that may be important for longer-term engagement of
participants as will be required in the CMI and the A// of Us Research Program. Finally,
while data from researchers and IRB professionals were collected at the same time, data
from participants was collected several years later. Although it is possible that the opinions
of researchers and IRBs may have changed during the approximately 3.5-year interval such
that the differences observed between the research participants and the researchers and IRB
professionals no longer exist, these data indicate the possibility of large differences in
opinion regarding 3 specific ROR scenarios. If this is true, these results indicate that one
stakeholder group does not necessarily represent the views of other stakeholder groups.

Overall, our results are consistent with the body of literature indicating that we have no clear
agreement between researchers, IRB members, and participants about most elements of
returning research results. These results have important implications for the translation
process of research to practice. For example, if researchers and IRBs do not have guidance
and tools for returning results, they will likely do so less frequently and in a less
standardized manner. The potential consequences may impact participants. Specifically, if
participants do not receive the results they desire or request, they may feel used and
underappreciated, and will likely lessen their engagement in existing and future studies. It is
clear that we need to build agreement and mutual understanding between these stakeholder
groups. As a start, we might consider focusing on the areas of agreement to pinpoint specific
solutions, including who should return results, how long the obligation should last, how and
what type of results should be returned, and who should pay for this. For areas of
disagreement, it will be necessary to build consensus across stakeholder groups to bridge the
divides. The goal here should be to identify solutions that are acceptable to participants, that
ensure human subject protections, and that allow research to move forward. Application of
these study results may also be considered for noncancer research areas in which genetic
results play a role and necessitate the possible ROR [38], as well as other types of omics
studies [39].
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In summary, the debate surrounding the issue of ROR will take on new dimensions as we
embark on 2 large national research initiatives with substantial data collection. These
endeavors will require participation and engagement of large numbers of Americans. We
have clearly illustrated that research participants are significantly more likely to desire the
return of their individual research results than the researchers and IRB professionals desire
to provide them. These differences will require careful consideration and resolution to
accommodate the needs and perspectives of all stakeholders when developing policies and
considering approaches for return of individual research results under the national Precision
Medicine Initiatives.
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Fig. 1.

Comparison of agreement with 3 possible scenarios: genetic researcher (ASHG),
Institutional Review Board member (PRIM&R), and research participant (PIP) groups.
Scenario 1: researchers have an ethical obligation to return individual research results when
the results would affect a participant’s health or health care. Scenario 2: researchers have an
ethical obligation to return individual research results when a participant asks for them.
Scenario 3: researchers have an ethical obligation to return individual research results when
the researcher feels that the participant might be interested in knowing about them.
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