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Abstract

Whether to undergo genome sequencing in a clinical or research context is generally a
voluntary choice. Individuals are often motivated to learn genomic information even
when clinical utility—the possibility that the test could inform medical recommendations
or health outcomes—is low or absent. Motivations to seek one's genomic information
can be cognitive, affective, social, or mixed (e.g., cognitive and affective) in nature. These
motivations are based on the perceived value of the information, specifically, its clinical
utility and personal utility. We suggest that motivations to learn genomic information are
no different from motivations to learn other types of personal information, including
one's health status and disease risk. Here, we review behavioral science relevant to moti-
vations that may drive engagement with genome sequencing, both in the presence of
varying degrees of clinical utility and in the absence of clinical utility. Specifically, we elu-
cidate 10 motivations that are expected to underlie decisions to undergo genome
sequencing. Recognizing these motivations to learn genomic information will guide
future research and ultimately help clinicians to facilitate informed decision making

among individuals as genome sequencing becomes increasingly available.
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becoming more widely available in clinical and research contexts, and

studies have shown that patients and research participants (including

Historically, genetic testing has been offered to patients primarily
when clear evidence of clinical utility exists. Clinical utility can be
defined as instances in which genetic test results could inform medical
recommendations® or provide a means to achieve improved health
outcomes.?® Thus, clinical utility exists when there is the promise that
test results could influence one's health, but whether any individual's
health is affected depends on the test result itself and the patient's
response. In contrast to genetic testing, much of the genome sequence

cannot yet be interpreted. Nevertheless, genome sequencing is

those with health conditions) desire to learn their personal genomic
information even when clinical utility is low or absent*"8 Although not
currently widely available, population testing of low risk individuals

without a family history is being piloted”1°

and will likely increase in
frequency and accessibility. Individuals enrolling in this kind of testing
have a low likelihood of actionable results, yet may still pursue testing.
We contend that decision making about genome sequencing is not
exceptional relative to decision making in other domains and that it can

be understood through the lens of behavioral and decision science.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
© 2023 The Authors. Clinical Genetics published by John Wiley & Sons Ltd.

Clinical Genetics. 2023;104:397-405.

wileyonlinelibrary.com/journal/cge 397


https://orcid.org/0000-0003-3285-4871
https://orcid.org/0000-0003-0702-6169
https://orcid.org/0000-0002-8847-8193
https://orcid.org/0000-0003-1874-3526
https://orcid.org/0000-0002-6650-9702
https://orcid.org/0000-0001-9665-8963
mailto:jtaber1@kent.edu
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/cge
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcge.14401&domain=pdf&date_stamp=2023-07-25

TABER ET AL.

» | wWiLEY-|]"!

Pursuing genome sequencing information resembles efforts to pursue any
information about oneself, and thus, we consider how research on basic
human motivations can be applied to understanding decision making in
the novel context of genome sequencing. We suggest that the concept of
decision utility'* provides a useful framework to understand patients' and
research participants' decisions to undergo genome sequencing and to
learn their results. In the context of pursuing genomic information, we
define decision utility as encompassing expected clinical and personal utili-
ties, the latter of which can be defined as an individual's perceived value
of genomic information that is distinct from its clinical value. Research on
clinical and personal utilities typically does not use the language of deci-
sion utility?>*® (other than Smith and colleagues* who briefly touch on
this construct), yet the construct of decision utility is directly applicable to
decision making in the context of genome sequencing.

Using a decision utility framework, we identified 10 common motiva-
tions for seeking personal information that may underlie decisions to
undergo genome sequencing and learn one's results. To ensure a clear
and defined focus, we primarily highlight internal motivations (as opposed
to external motivations such as financial incentives) and highlight motiva-
tors of testing rather than barriers. We emphasize the specific roles played
by cognitive, affective, and social motivations in undergirding both clinical
and personal utilities. We expect these motivations to apply in both clini-
cal and research contexts, although empirical research is needed to con-
firm the applications in both contexts. These motivations are expected to
apply to adults who have their own genomes sequenced with or without
diagnostic sequencing. Of note, these motivations may also be relevant to
engagement with direct-to-consumer genetic tests. Interest in direct-
to-consumer testing, however, may be driven by additional factors such
as commercial influence (e.g., advertising), unrealistic expectations of clini-
cal utility due to lack of informed genomic advice, or receiving testing as a
gift. Relatedly, the motivations we propose should be relevant to genetic
testing, but we focus on genome sequencing simply because clinical utility
is less likely in genome sequencing due to the sheer scope of possible test
results. Thus, although applicable to genetic testing, the motivations
included in the proposed framework should be especially likely to have
implications for understanding genome sequencing given its lower likeli-
hood of clinical utility compared to genetic testing.

The 10 motivations were selected based on discussion and con-
sensus among the authorship team. We considered behavioral and
decision science research as well as genetic testing research to iden-
tify motivations that were the most appropriate and applicable. The
authorship team constitutes a team of investigators with expertise in
social and health psychology, judgment and decision making, geno-
mics, and genetic counseling, with experience in motivations in vari-

ous health contexts, including genome sequencing.

2 | EMPIRICAL RESEARCH ON
MOTIVATIONS TO LEARN GENOMIC
INFORMATION

Before presenting the framework, it is useful to briefly review prior

empirical research on motivations to learn genomic information.

Understanding decision utility in the context of genome sequencing is
becoming increasingly important considering rapid advances in geno-
mics and functional genetics to disease risk and development of tar-
geted treatments.’®> People may opt to learn genomic information
when the test has clinical utility; that is, when it could provide infor-
mation with implications for improving health outcomes that, in part,
depend on development of evidence-based guidelines to inform
health behaviors. Importantly, many participants across several large
research consortia who have undergone genome sequencing and
been offered the opportunity to learn their results have expressed
strong preferences to learn their genomic information even in the
context of limited or no clinical utility.*~” These studies consisted of
between 200 and 550 adults recruited from major US cities (e.g.,
Washington, DC, Boston) who were healthy, at risk of a heart condi-
tion, or had a heart condition. Of note, although this is not a compre-
hensive review of the literature, these studies are from a large,
federally funded consortium and represent the most contemporary
evidence on this topic.

Further supporting the notion that people who undergo genome
sequencing might derive a range of utilities from receiving their
sequencing results, studies of adults unselected for any particular trait
or health condition, as well as cancer patients and their biological rela-
tives, have shown that participants rarely regret learning their genomic
information, even when the majority do not learn any actionable infor-
mation for their health or their child's health.>**® Personal curiosity
was a common motivation for learning one's sequencing results among
both participants unselected for any particular trait or health condition
and those with or at risk of a particular health condition.®17-21
Research participants have reported that all knowledge is impor-
tant, which includes self-knowledge, and that “knowledge
is power.”1¢2223 pepple often regard their genome sequencing
results as worth knowing simply because it represents information
about themselves.® Of note, these participants have been classified
by some as “early adopters;” they tend to be recruited from major
US cities and are primarily non-Hispanic White adults with high
levels of income and education. Nonetheless, as we will explain fur-
ther, people are often motivated to attain self-knowledge, and this
motivation results in increased personal utility and therefore deci-
sion utility for genome sequencing results. We turn now to decision

utility and link it to the 10 motivations.

3 | TENCOMMON MOTIVATIONSTO
LEARN GENOMIC INFORMATION AS
INFORMED BY BEHAVIORAL SCIENCE

We next present 10 salient motivations to undergo genome sequenc-
ing based on behavioral science, including research on basic human
motivations and the pursuit of health risk information (Table 1).
Importantly, the motivations should be relevant regardless of the
degree of clinical utility any particular test offers, if any. Motivations
to undergo sequencing or testing are often clear when some degree

of clinical utility is present: there is the possibility that one's test result
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TABLE 1 Motivations to undergo genome sequencing.

Name of motivation

Cognitive motivations

1. Availability motivation

2. Self-knowledge
motivation

3. Motivation to reduce

uncertainty

4. Motivation to obtain

information that increases
perceived empowerment

and self-efficacy

Affective motivations

5. Maximize current and
future positive affect

6. Minimize current and
future negative affect

Social motivations

7. Social connection

8. Social norms

9. Social comparison

10. Prosocial motivation

Description of motivation

Driven by a desire to learn new
information or to make sense of the
world and oneself

People desire available and
“knowable” information

People desire to learn about
themselves

People desire to minimize
uncertainty and to obtain accuracy
and predictability

People desire to feel empowered
and to experience self-efficacy,
which can be increased by
personally relevant information
irrespective of its clinical utility

Driven by a desire to experience
positive affect and avoid negative
affect

People desire to increase or enhance
positive emotion, such as
happiness, hope, or relief, now and
in the future

People desire to decrease or prevent
negative emotion, such as sadness,
disappointment, fear, worry, or
regret, now and in the future

Driven by a desire to connect with or
relate to others

People desire to affiliate and
connect with other people

People tend to adhere to social
norms indicating what others are
doing or expect others to do

People tend to compare themselves
to other people, allowing them to
better understand the self or to
feel better about the self

People desire to engage in actions
that improve the well-being of
others

could be used to improve one's health. Thus, the framework is impor-
tant because it identifies 10 salient motivations to undergo genome
sequencing that may be present even when a test has little or no clini-
cal utility. Further, the framework also encompasses motivations for
undergoing genome sequencing related to improving one's health (for
example, a desire to improve one's health may fall under the overarch-
ing motivations to reduce uncertainty and/or to increase positive
emotion, among others). For the sake of parsimony, we categorize the
motivations as primarily cognitive, affective, or social, but they can
overlap and operate simultaneously and sometimes synergistically.
For example, we categorize the motivation to reduce uncertainty as
cognitive, but it also can involve the desire to minimize negative affect

or anxiety, which are affective processes.

| _wiLey L

Each motivation is known to affect people's perceptions of the
value of decision options (decision utility). Thus, these motivations
underlie and feed into decision utility. These motivations may be inde-
pendent of clinical utility but nonetheless generate value in the form
of personal utility that can greatly influence choices.*?"** Clinical
geneticists and genetic counselors offering genome sequencing (and
other health professionals such as oncologists and neurologists as
genome sequencing moves beyond specialized genetics services) can
assess the role of these motivations when supporting informed deci-
sion making. We also claim that pursuit of information about one's
genome sequence resembles motivations to seek all types of self-
relevant information. Thus, clinicians can expect motivations to influ-
ence decisions in both conscious and deliberate ways as well as
through implicit mechanisms. As such, clinicians can address motiva-
tions to pursue genome sequencing as a way to help patients weigh
the utility of information in making their decisions.

Cognitive motivations form the first category of motivations pos-
ited to influence decisions to learn genome sequencing information.
These motivations are driven by a desire to learn new information or
to make sense of the world and oneself and are based on perceptions

and processes that facilitate understanding.

1. Availability motivation: The “availability motivation” suggests that
people may desire information that is “knowable” or already
known by someone else (for example, if genome sequencing has
already been completed). Simply knowing that information is avail-
able tends to be motivating in and of itself. The desire to learn
information because it is available—or due to the belief that more
information is better—is consistent with past findings that people
sometimes seek out information even when they know it is inher-
ently useless.?*?> This desire for knowable information is likely
stronger when the information provides self-knowledge, as geno-
mic information does. This motivation may explain the frequency
of self-reported motivations to learn genomic information simply
because one is “curious.”®17-2

2. Self-knowledge motivation: Starting in childhood and continuing
into adulthood, people tend to display egocentric tendencies
across health and other contexts.?%?” This self-focus may explain
why people are motivated to learn their genomic information. Prior
research suggests that people are often more motivated to learn
health information about themselves than they are to learn non-
personalized health information.?® Self-knowledge motivations
may further explain desires to learn genome sequencing informa-
tion about one's children (particularly in the instance of diagnostic
genome sequencing for a child with symptoms), siblings, or other
relatives, although this remains to be empirically tested.

3. Motivation to reduce uncertainty: People commonly perceive
uncertainty as cognitively aversive.??*° Therefore, they may desire
to learn their genomic information if they perceive—perhaps
inaccurately—that doing so will reduce uncertainty about their
future health outcomes. For example, people who have a family
history of cancer may want to learn whether they are at higher

genetic risk to potentially take action, but also because a negative
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result may confer personal utility in the form of reduced
uncertainty about one's risk status. Thus, people may expect that
the test result will reduce uncertainty about one's risk regardless
of whether the test result is positive or negative.

4. Motivation to obtain information that increases perceived empow-
erment and self-efficacy: People are generally motivated to be high
in self-efficacy (that is, to feel that they have the ability to accom-
plish certain tasks), to have mastery over their lives, and to have
control over their life outcomes.®*~3® For example, competence—
one aspect of self-efficacy—is considered a basic psychological
need.®* Learning genomic information can help people achieve
self-efficacy to the extent that genomic information is perceived
as empowering, regardless of whether the information is relevant
to improving one's health. In general, people who expect that
learning genomic information will lead to a greater sense of
empowerment and control over their life and outcomes should be

more interested in learning this information.

We expect that each of these cognitive motivations may be fur-
ther enhanced by perceiving genomic information as immutable. For
example, unlike genetic information that does not change, health
information that changes (for example, cholesterol level or blood pres-
sure) is less likely to be perceived as reducing uncertainty or as critical
self-knowledge to have.

The second category of motivations is affective motivations, which
reflect people's desires to experience particular affective states in
both the present and the future. Substantial research has shown that
affect drives behavior in a variety of direct and indirect ways,3> 8

and the domain of learning genomic information is no exception.

5. People are generally motivated to experience positive affect
(although there are cultural differences in the type of positive
affect that is most desired®®). More specifically, people are gener-
ally motivated to maintain current and attain future positive affec-
tive states (e.g., feeling good) and things one desires.*?"*! With
respect to genome sequencing, people might be motivated to learn
information if they perceive that it will maintain or lead to positive
affective states, such as happiness, hope, or relief. Indeed, empiri-
cal research has shown that learning personalized genetic risk
information can lead to positive emotion.*>*3

6. Similarly, people are generally motivated to minimize their experi-
ence of negative affect. More specifically, people often seek to min-
imize current and future negative affective states (e.g., feeling bad)
and to avoid things they dislike. If people believe that learning
genomic information will reduce negative emotions, they may be
more likely to seek out that information. For example, anticipated
regret is a powerful motivator of behavior and can influence both
decisions to act—“I will regret it if | do not learn this information”—
and not to act—*I will regret it if | learn this information.”** In addi-
tion, worry is a strong predictor of behavior.*> Thus, someone who
worries about diseases that could be indicated by the test
(e.g., cancer) may be driven to get tested to reduce the worry and

potential uncertainty, whereas someone who anticipates negative

affect in response to getting genomic test results may avoid

getting the test.

The third category of motivations is social motivations, which refer
to motivations aimed at connecting with and relating to other people.
Humans are fundamentally social creatures; evolutionarily, relationships
served important survival functions,*® and the presence of high quality
social relationships is a strong correlate of longevity.*” Given this critical
role of social motivations in human behavior and health, we posit that

social motivations also underlie desire to learn genomic information.

7. Social connection: Affiliating and connecting with other people is a
major component of human life, and people are generally moti-
vated to be accepted and to belong.*® Relatedness, a desire to be
understood and cared for by others, is a basic psychological
need.®* Similar to self-knowledge motivations, relatedness motiva-
tions may explain desires to learn genome sequencing information
about one's children, siblings, or other relatives.

8. Social norms: Many people's behavior is strongly influenced both
by what they think others are doing (descriptive social norms) and
what they think others want them to do (injunctive social
norms).*>>° As such, believing that others are learning information
about their own health or that others believe learning health infor-
mation is the best course of action may motivate people to seek
out their own genomic information. Some research has provided
support for these ideas.>*>?

9. Social comparison: People often naturally compare themselves to
others to obtain information about themelves.>®>* Much research
suggests that people compare their health status and health risks
with those of others,>> and those comparisons can have potentially
important effects on risk-related behavior irrespective of their own
health standing.>® As such, people may be motivated to learn
genomic information not only to adhere to social norms, as sug-
gested above, but also to compare their results to those of other
people.

10. Prosocial motivation: Prosocial behavior refers to actions aimed
at improving the well-being of others.>” Importantly, prosocial
behavior can be directed towards family in addition to friends
and strangers, and thus is relevant in the context of genome
sequencing.”® Learning genomic information that may be relevant
to the health of one's children may be a prosocial act, and this
particular motivation is commonly reported by individuals opting
to learn genome sequencing information.>” Indeed, focus groups
indicated that African-American participants desired community
and societal benefits related to racial justice as a result of partici-

pating in genome sequencing.®°

4 | EXISTING MODELS OF UTILITY IN
GENOME SEQUENCING

Stemming from empirical research indicating that people are moti-

vated to learn genomic information when the test has low or no
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clinical utility, frameworks of utilities of genomic information have
been developed that typically highlight constructs such as perceived
utilities.>¢* The most notable example of perceived utility is personal
utility—patient-endorsed benefits that are also referred to as non-
clinical outcomes.'?"** Personal utility has been defined as the indi-
vidual's perceived value of genomic information that is distinct from
its clinical value. This construct was delineated based on findings
from a systematic review,'® a modified Delphi approach with partici-
pants enrolled in a National Institutes of Health (NIH) genome
sequencing study,12 and validation of a novel scale to assess personal
utility in the NIH Clinical Sequencing Exploratory Research (CSER)
Consortium.®? Examples of personal utility include concepts that are
known antecedents and outcomes of the decision-making process in
healthcare settings, such as informing future decisions about having
children, mentally preparing for the future, and feeling more in control
of one's life. The notion of personal utility describes why, when clini-
cal utility and actionable results are unlikely, research participants and
patients nonetheless seek out their genomic information.*~® We posit
that the 10 motivations in the current framework help to explain

these perceptions of personal utility.

5 | DECISION UTILITY AS AN
OVERARCHING FRAMEWORK TO
UNDERSTAND DECISIONS TO LEARN ONE'S
GENOME SEQUENCING INFORMATION

We have focused on decisions about whether to undergo genome
sequencing and to learn the results in relation to both clinical and per-
sonal utility. We construe decision utility as being comprised of both
clinical utility and personal utility, both of which appear to be influ-
enced by motivations. Research on decision utility provides a useful
overarching framework to understand the 10 motivations and why
people would seek genomic information even when the test has low
or no clinical utility and is unlikely to affect one's medical recommen-
dations or health outcomes.

Utility and the 10 motivations in the framework are not novel;
that is, they are not specific or limited to the context of genome
sequencing. Utility has been described as wants and preferences, or

“wantability,”63

thus allowing for the opportunity of personal utility
that we consider critical to understanding research participants' deci-
sions concerning genome sequencing. We argue that by understand-
ing the broader context of research on utility, clinicians and genome
scientists will be better equipped to recognize motivations for under-
going genome sequencing as similar to motivations to learn other
types of health information rather than as novel to genomics.
According to research and theories on decision utility, individuals
make decisions by determining how much they value possible out-
comes, each weighted by the associated actual or perceived likelihood
it will occur.?* For example, in the domain of health, people might
decide whether to exercise based on beliefs that the behavior will
improve their health or will be difficult or inconvenient, and weigh the

likelihood and importance of each of these possible outcomes.

In the context of genome sequencing specifically, Smith and col-
leagues proposed a broad conceptualization of the value of genomics
in translational research that builds on thinking from medicine, philos-
ophy, decision psychology and health economics.** They note that
when people are deciding whether to seek genome sequencing infor-
mation, their decisions hinge on their expectations of the value and
likelihood of the results, and values are multi-faceted. Decision utility
includes clinical utility and beliefs and preferences that help to explain
why people expect benefits from obtaining genome sequencing
information.

We suggest that people decide whether to undergo genome
sequencing and learn their results based on their perceptions of gains
and losses (and the likelihood of occurrence) within both clinical and
personal utility. In other words, decisions are based in part on motiva-
tions that arise from beliefs that some valued non-clinical outcome(s)
will result from the genome sequencing choice.®*> For example, one
might be motivated to undergo sequencing because of a belief that
doing so is likely to enhance social bonding with family members with
similar genomic findings, and this social bonding outcome is highly
desired. Using decision utility as a framework, we identified motiva-
tions known to affect decision utility that are therefore likely to affect
decisions to undergo genome sequencing. Awareness of common
motivations that are independent of clinical utility but can affect deci-
sion utility may facilitate appreciation of these motivations that are
common in the pursuit of many types of self-relevant information.

6 | RESEARCH IMPLICATIONS OF THIS
FRAMEWORK

The framework presented can guide research examining decisions to
undergo genome sequencing in clinical or research settings.
Although based on relevant evidence, the framework needs to be
tested empirically to determine the prevalence and strength of the
proposed motivations for learning genome sequencing results.
Although research supports the applicability of these motivations for
learning self-relevant information more broadly, they have not all
been tested in the context of genome sequencing, and little is known
about how they differ across people and health contexts. The broad
approach we took in developing this framework does not explicitly
identify the more proximal and specific motivations to learn test
results that may differ across contexts (e.g., the specific test, health
context, or individual situation). However, the framework provides a
blueprint and starting place for researchers and clinicians to—if
needed and desired—then identify more context-specific reasons peo-
ple seek out their genomic and genetic information that fall under
each of the 10 motivations included in the framework. Put differently,
one way in which the framework is useful is that it presents broad,
overarching psychological motivations individuals may have to learn
test results that can then be narrowed and applied to specific contexts
as needed. We believe this framework can provide guidance on how
to develop—and perhaps reduces the need for—individual frameworks

of motivations for each specific test or disease context. In addition,
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one goal of the framework is to further express that there are many
valid reasons—often at a fundamental, broad, psychological level—that
an individual would want to learn test results beyond clinical utility.

Here, we focused on expected utilities and the motivations that
drive people to undergo genome sequencing. We expect these moti-
vations to relate closely to the anticipated perceived utility of genome
sequencing and the utility people perceive after learning results. For
example, expected utilities and motivations should influence whether
people find value in receiving the information or whether they change
their behavior upon learning of elevated risk. Thus, research stemming
from this framework should help to predict how people will make
decisions to undergo genome sequencing and how they respond to
learning results. It will also be important to better understand why
people opt to learn genome sequencing results as this technology
becomes more widely available outside of research protocols and is
used more often in clinical care.

Understanding motivations to undergo genome sequencing will
also have a practical impact in that it will help researchers to recruit
individuals to participate in genome sequencing research: researchers
can highlight potential utilities that people may experience from learn-
ing the information. In addition, understanding the motivations will
allow clinicians to walk people through the decision-making process,
helping them make better decisions about whether to learn the infor-
mation. For example, a health professional might infer that a patient
who mentions friends and family who have been tested is being influ-
enced by social norms. Helping the patient understand this influence
and any potential clinical relevance of genome sequencing, while
treating their utility perceptions respectfully, may help the patient to
balance the perceived personal utility of the motivation with the
potential clinical utility of the test.

To understand further why people may be interested in learning
genome sequencing results, investigators can conduct studies and
experiments using more diverse samples and with participants who
are not enrolled in genome sequencing research. This would allow
researchers to gain critical information about people who decline to
participate in sequencing. In qualitative research, participants could be
prompted regarding the specific motivations in our framework. In
quantitative research, participants could be asked how much they
endorse these various motivations. Additional research questions
include: Which motivations are adaptive and which are not? How do
these motivations map on to experienced utilities—are there some
expectations that are not realized? Further, how do the motivations
interact, and possibly conflict? When motivations conflict, how do
people resolve the conflict to make a decision?

Future research studies could assess perceived utility using mea-
sures such as willingness to pay. Another research question pertains to
how much perceived utility individuals need to undergo genome
sequencing. Researchers can also conduct studies to better ascertain the
relationship between clinical utility and personal utility. If there is little
perceived clinical utility, does that lead people to contemplate personal
utility that motivates them to undergo testing? If there is sufficient clini-
cal utility, do people even entertain personal utility? If clinical utility is

low, what communication approaches should health professionals take

to empower patients with knowledge of the test's limited clinical utility

and an understanding of the motivations and their influences?

7 | LIMITATIONS

In this review, we focused on clinical and research participants' moti-
vations to learn genome sequencing information, particularly for tests
that have low or no clinical utility and are thus unlikely to affect medi-
cal recommendations or health outcomes. These are the primary con-
texts in which individuals have received their genomic information;
other than the availability of genome sequencing from direct-
to-consumer testing companies, most opportunities to learn informa-
tion about one's genomic information occur within research studies in
which participants are healthy volunteers or patients with undiag-
nosed, rare, or complex conditions. The motivations described in the
proposed framework are intended to apply across clinical scenarios,
and as such are described broadly. For example, within any specific
clinical context there may be specific types of uncertainty that individ-
uals want to resolve—e.g., the cause of a child's symptoms—but the
overarching motive to reduce uncertainty is shared. Importantly,
empirical research is needed to test the extent to which various moti-
vations apply across different clinical contexts. Empirical research is
also needed to determine the extent to which motivations apply
across different health contexts. For example, we expect the motiva-
tions to carry less weight when the likelihood of clinical utility is
higher. In addition, motivations to learn genomic information in
research settings may differ from motivations among people undergo-
ing clinical or commercial testing. For example, research participants
may be more motivated by curiosity than participants undergoing clin-
ical genome sequencing in pursuit of the underlying cause of a rare
disease. These questions can be empirically assessed once genome
sequencing is more widely available outside of research settings. As
previously noted, there may be additional motivations to learn direct-
to-consumer genetic test results that do not apply to learning genome
sequencing results, but it is beyond the scope of the current manu-
script to also consider these motivations. Thus, we focused specifi-
cally on research and clinical contexts and leave it to other
researchers to determine to what extent this framework applies to
other contexts, including direct-to-consumer genetic testing.

Another limitation of the current commentary pertains to limita-
tions of the research on which this commentary is based. Behavioral
science research has been criticized for being conducted with what is
known as “WEIRD” samples—samples in which people are recruited
from societies that are Western, Educated, Industrialized, Rich, and
Democratic.?® Many of the initial studies of participants enrolled in
genome sequencing research included primarily White adults with
high socioeconomic status who can be considered “early adopters” of
this technology.” Notably, efforts are underway to increase the
socioeconomic and racial diversity of people who participate in
genome sequencing research.®® Further efforts to increase dissemina-
tion of genome sequencing to members of historically underrepre-

sented groups, including people with lower socioeconomic status,
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should pay careful attention to additional barriers that may be stron-
ger among members of these groups, such as medical mistrust,®’
genomic knowledge, and access to and resources needed to undergo
genome sequencing. Clinical utility is objectively lower for individuals
who are not of European descent because these individuals have been
underrepresented in genome sequencing research.®” Finally, we note
that although the authorship team of this commentary is
multi-disciplinary, we are approaching this topic primarily from a social
psychology lens and that has likely influenced the claims made and

examples provided.

8 | DISCUSSION

We have provided a review of motivations that influence decision util-
ity and thereby drive decisions to undergo genome sequencing. These
motivations are not specific to learning genomic information; they
underlie human behavior regardless of context or domain. These moti-
vations are therefore not exceptional and thus likely to apply to
genome sequencing—they are relevant to healthy adults deciding
whether to undergo genome sequencing when clinical utility is low or
absent. Knowledge about and understanding of these motivations may
give genome scientists a fuller picture of the reasons for participants'
choices and may help clinical geneticists understand how participants
may perceive utility in genomic information with limited clinical utility.
We suggest that benefits falling in the domain of personal utility—such
as increased positive affect or adherence to perceived norms—can be
as important as more (seemingly) concrete clinical utility benefits such
as learning that one should undergo accelerated screening due to ele-
vated disease risk. An understanding of a full range of human motiva-
tions for learning genomic information will allow clinicians to facilitate
informed decision making among individuals as genome sequencing
becomes increasingly available. It may also help to increase understand-
ing of why patients and participants value information that genome sci-

entists may view as benign.

9 | CONCLUSIONS AND WAYS FORWARD

The motivations underlying people's ability to perceive utility in their
genome information are not exceptional and can be understood based
on the study of motivations in the behavioral and decision sciences.
Motivations for seeking out genome sequencing information can be
categorized as cognitive, affective, and/or social, with these motives
exerting influence beyond conscious awareness. We contend that con-
sidering these motivations in the clinical context of genome sequencing

12-14

builds on the case for personal utility championed by others and

also introduces several promising areas of future research.
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