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Abstract

Despite major advancements in genomic medicine, research to optimize the design and
communication of genetically-informed interventions in behavioral health has lagged. The goal of
this study was to engage potential end-users in participatory co-design of a personalized
genetically-informed risk tool to intervene on high-risk health behaviors. We used structured
interviews to examine end-user attitudes and interest in personalized genetics, qualitative
interviews to guide iterative design of a genetically-informed tool, and questionnaires to assess
acceptability and potential utility of the tool. Participants expressed strong demand for using
personal genetics to inform smoking and alcohol-related disease risk and guide treatment (78-95%
agreed). Via iterative design feedback, we co-created a genetically-informed risk profile featuring
(1) explanation of genetic and phenotypic markers used to construct a risk algorithm, (2)
personalized risks and benefits of healthy behavior change, and (3) recommended actions with
referral to freely available resources. Participants demonstrated sufficient understanding and cited
motivating behavior change as the most useful purpose of the tool. In three phases, we confirmed
strong desire for personalized genetics on high-risk health behaviors, co-designed a genetically-
informed profile with potential end-users, and found high acceptability, comprehensibility, and
perceived usefulness of the profile. As scientific discovery of genomic medicine advances in
behavioral health, we must develop the tools to communicate these discoveries to consumers who
stand to benefit. The potential of genomic medicine to engage populations and personalize
behavioral health treatment depends in part on preparatory studies to design for the future
implementation of genetically-informed interventions.
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INTRODUCTION

The Precision Medicine Initiative sparked a new era of medicine in which data on genomics
and patient preferences can be used to better engage consumers and personalize treatment
for a wide range of diseases (1-4). Large strides toward routine implementation of genomic
applications have been made in medical fields that specialize in diagnosing and treating
chronic and rare disorders, such as oncology, pharmacology, and infectious disease (5-7).
These efforts have resulted in a growing infrastructure on which to base clinical and
translational studies that involve the practical application of genomic information. However,
behavioral health disorders, including tobacco and alcohol use disorders, have been
overlooked in such studies despite their high morbidity and mortality (8), as well as
scientific advancements on the potential role of genetics as a prognostic indicator of these
disorders.

Emerging genomic discoveries in behavioral health include the ability to predict modifiable
disease risk and treatment responsiveness. For instance, unequivocal evidence shows that
genetic variation in nicotinic receptor subunits and nicotine metabolism genes drives
differences in smoking behaviors and risk of smoking-related diseases (9-14). Genetic
information that highlights personalized risks of smoking, benefits of quitting, and advice on
treatment approach may soon be primed for implementation into community and routine
care settings. Other scientific advances involving alcohol- and obesity-related disease risk
and personalized treatment will likely follow closely behind (15).

Recent studies indicate strong consumer demand for receiving genetic susceptibility test
results related to smoking and other high-risk health behaviors (16-19). Unfortunately, there
is a shortage of trained genetic counselors in the U.S. (20), with gaps particularly
problematic in southern (21) and rural (22) areas. Furthermore, relatively few physicians
have the time, knowledge, or resources to be able to counsel patients effectively in the
context of behavioral genomics (23). One solution is to create scalable communication tools
that reduce or eliminate the need for additional burden on genetic counselors and other
healthcare professionals while also delivering valuable information to individuals in
community settings. Indeed, many cancer risk assessment and communication tools are
freely and widely available on the internet (24). This study presents a tool designed by
content experts in health communication, visual design, genetics of addiction, and
behavioral health intervention research to provide clinically valid genetic information on
high-risk behavioral health disorders to individuals regardless of the availability of in-person
professional guidance.

The evidence on behavioral effects of receiving genetic results has been mixed. Whereas one
meta-analysis revealed little to no behavioral change following the return of genetic risk
estimates for long-term health outcomes (e.g., one’s genetic risk for lung cancer) (25),
another found increases in healthy behaviors >6 months after return of results among
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carriers of high-risk genotypes (26). Importantly, neither of these meta-analyses found
evidence to support prevailing concerns about negative behavioral or psychological impacts
(e.g., sense of fatalism, risk compensation, adverse effects on depression or anxiety)
following return of results. Relatedly, a study among college students found that receipt of
genetic susceptibility results on nicotine dependence reduced smoking without producing
detrimental effects (27).

A key limitation of prior research that may account for the mixed findings is that many
studies did not also intervene on health cognitions that are known to promote behavior
change, such as self-efficacy, response efficacy, and self-regulation and problem solving
(28,29). In contrast, the Your Disease Risk tool (www.yourdiseaserisk.org), as an example,
was designed to target constructs most likely to motivate behavior change. When compared
to a static list of risk factors, this tool elicited more health-promoting cognitions such as self-
efficacy, response efficacy, and behavioral intentions (30).

Research is also needed to examine the extent to which incorporating genetic information as
part of an evidence-based intervention may enhance behavioral activation through more
personally engaging, salient, and targeted messaging. Thus, a key research direction moving
forward is to optimize the design of genetically-informed behavioral health interventions
that can then be rigorously evaluated for the potential to motivate positive behavior change
and increase use of tailored treatments to reduce disease risk (31,32). The genetic risk tool
presented here builds on these key insights, aiming to design a scalable communication tool
that enhances evidence-based interventions and activates behavior change to address high-
risk behavioral health disorders.

A long line of research has sought to identify the best strategies for communicating genetic
risks related to cancer (33). Risk communication scientists have combined knowledge from
the genetic risk communication literature and the general risk communication literature to
develop an overarching set of principles for the effective communication of probabilistic risk
estimates (e.g., use visual displays, provide recommendations for reducing risk (34,35).
However, the genetics of behavioral health disorders has unique features that must be
accommodated. In qualitative work (36-38), researchers found that some smokers are
skeptical of a genetic basis for nicotine addiction, a concept which may reduce perceptions
of agency in quitting smoking. However, many smokers strongly endorsed the benefits of
using genetic information to inform treatment (e.g., use of smoking cessation medications),
a process which may regain one’s sense of agency. Thus, any behavioral health intervention
that includes genetic information should also emphasize that individuals still have the power
to change their high-risk health behaviors.

As we develop the scientific evidence base for genetics in behavioral health, we must also
develop the tools to communicate the application of this science to consumers, referred to
herein as end-users, who stand to benefit from this information. However, too little research
has focused on the design and communication of genetically-informed interventions, which
are necessary components to maximize the personal utility of these tools. The goal of this
study was to engage potential end-users in participatory co-design of a personalized
genetically-informed risk tool to intervene on high-risk health behaviors such as smoking,
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harmful alcohol use, and poor diet. This three-step process involved (1) quantitative
examination of end-user attitudes toward and interest in receiving personalized genetic
results related to high-risk health behaviors, (2) qualitative interviews to iteratively design a
genetically-informed behavioral health intervention, and (3) quantitative assessment of end-
user acceptability and usability of the intervention. Advancing our understanding of these
three pieces of information can fill current knowledge gaps on the role of genetically-
informed feedback to guide behavioral health decision-making and develop more
personalized interventions moving forward.

MATERIALS AND METHODS

This three-step study was conducted after approval by the institutional review board in the
Human Research Protection Office at Washington University in St. Louis (IRB ID:
201704049). In Step One, all participants provided written informed consent prior to
enrollment. In Steps Two and Three, all participants provided verbal consent upon reviewing
an IRB-approved information sheet. This study was conducted in accordance with
recognized ethical guidelines (e.g., Declaration of Helsinki, CIOMS, Belmont Report, and
U.S. Common Rule).

Step One: Attitudes and Interest in Genetic Results for Behavioral Health (Quantitative)

Sample.—Participants included adults aged 21 or older (N=111) who were current smokers
of tobacco from the Greater St. Louis, MO region. Participants were recruited from existing
institutional registries of individuals who had previously reported to be current smokers and
who also indicated interest in being contacted for clinical research studies. An initial postal
mail recruitment letter was sent, followed by up to three phone calls or emails. Participants
were also recruited through word-of-mouth, posted flyers, and online ads on recruitment
websites. This study was approved by an institutional review board in the Human Research
Protection Office at Washington University in St. Louis (IRB ID: 201704049). Recruited
participants were screened for self-reported past month smoking prior to enrollment. The
sample was broadly diverse across demographics, including sex (59% female), race (59%
Caucasian, 36% African-American), age (range 21 to 82; mean=47.8), and education level
(30% completing a 4-year college degree).

Design and Measures.—Via in-person structured interviews in a research laboratory
setting, participants responded to a 2-item measure of their current smoking (frequency and
heaviness of smoking in past 30 days), 3-item measure of alcohol use (frequency, heaviness,
and binge drinking in past 30 days), 9-item measure of attitudes toward receiving, using and
sharing genetic risk results for smoking and alcohol-related diseases (5-point Likert-type
scale: Strongly Disagree=1; Strongly Agree=5), and demographic information. Questions
stemmed from the Patient Baseline Knowledge and Attitudes of Genetic Testing Survey
published in the Spark Toolbox for the Implementing Genomics in Practice (IGNITE)
project (https://gmkb.org/) (39); this survey provided the following sample item on which
our attitudinal items were based: ‘It is a good idea to xxxxx [e.g., get genetic testing] to find
out whether yyyyy[e.g., you are at risk for getting a common disease...]’. Gaining this
understanding of attitudes and interest in genetic results for behavioral health disorders was
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critical before embarking on the design of a genetic risk tool in collaboration with end-users
(Step Two).

Step Two: Iterative Design of Genetic Risk Report (Qualitative)

Sample.—Participants were a convenience sample of adults (N=100) commuting on active
pedestrian thoroughfares on the local hospital, college, and medical school campuses. They
included healthcare professionals, academicians, students, patients, or other members of the
public, recruited at various times of day over a 5-week period. A subset of hospitalized
patients who smoke (n=8) were purposefully recruited from a smoking area immediately
outside the hospital, as this group had not been reached via convenience sampling.
Participants self-identified as medical professionals (43%) and non-medical audience
members (57%).

Design and Measures.—The purpose of designing a genetic report for high-risk health
behaviors was to effectively communicate one’s personalized risks, benefits, and
recommended courses of action, as informed by an algorithm of raw genotyped data from a
direct-to-consumer genotyping service (e.g., 23andMe). The goal of this step was to garner
feedback on evolving versions of a potential genetically-informed intervention tool, named
“Your Genetic Risk Profile”—for smoking, alcohol, and obesity. To achieve this goal, we
utilized a design thinking framework (40) that prioritized understanding of end-user needs
and desires to approach intervention development in a more informed and context-sensitive
manner. Consistent with this framework, we incorporated principles of rapid prototyping
(i.e., testing multiple rough versions in quick succession) and a “doing-to-think” approach
(i.e., immediate hands-on testing with very little priming or introduction) to accelerate
discovery of unforeseen reactions to the report (40). We employed a specific type of rapid
prototyping—contextual prototyping—comprised of activities (described in next paragraph)
to refine our understanding of potential end-users’ ecological experience of the genetic risk
report by testing prototypes within their daily environment. A key feature of contextual
prototyping is to avoid explaining how the prototype is ‘supposed’ to work, instead allowing
the end-user to experience the tool (i.e., genetic risk report) with little or no direction and
then observing the outcome (e.g., questions asked, reactions expressed, suggestions offered).
Two members of the research team (AD and MZ) conducted brief semi-structured interviews
with participants, using contextual prototyping to anchor the participatory design process.

Via contextual prototyping, participants were asked to reflect on iterative versions of the
sample report as if it were a personalized report and to state their perception of the primary
message being communicated by the report. Each participant reviewed only one version of
the report. Building on prior stakeholder-engaged intervention design (41), participants were
given the opportunity to provide open-ended feedback on and suggested changes to the
content (e.g., usefulness, meaningfulness) and format (e.g., clarity, conciseness) of the
report. If participants had difficulty generating feedback, interviewers offered prompts to
examine the potential usefulness (e.g., “How do you envision this tool being used?”),
meaningfulness (e.g., “How might this tool be personally valuable?”), clarity (e.g., “How
can the language or visuals be modified to make the key messages more obvious?”), and
conciseness (e.g., “What elements are not useful that we should consider removing?”).
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This step was complete when design feedback tapered, indicating saturation of themes
regarding content and format of the report. The collective research team comprised of
interdisciplinary content experts in health communication, visual design, genetics of
addiction, and behavioral health intervention research conducted iterative analysis of the
design-oriented feedback to inform development of subsequent versions. Following the
conclusion of this iterative design and feedback process, the final step was to quantitatively
assess the acceptability and potential utility of the report among end-users (Step Three).

Step Three: Acceptability and Usefulness of the Report (Quantitative)

RESULTS

Sample.—Similar to the qualitative design interviews, participants included a convenience
sample of adults (N=100) recruited from active pedestrian thoroughfares on the local
hospital, college, and medical school campuses. They included healthcare professionals,
academicians, students, patients, or other members of the public, recruited at various times
of day over a 2-week period. Participants self-identified as medical professionals (47%) and
non-medical audience members (53%).

Design and Measures.—Approximately one-third (n=34) of the sample was randomly
assigned to view the smoking-related report, one-third (n=33) to view the alcohol-related
report, and one-third (n=33) to view the weight-related report. Two members of the research
team (AD and MZ) administered a brief 12-item questionnaire regarding the sample report.
Participants were asked about their interest in learning their genetic risk for the phenotypes
of (1) smoking and related diseases, (2) high-risk drinking and related diseases, and (3)
high-risk weight and related diseases, and (4) receiving a personalized genetic risk report
similar to the prototype report they were assigned to review (each with 5-point scale: Not at
all, Somewhat, Moderately, Very, Extremely). Participants were also asked to endorse (i.e.,
check all that apply) whether they found their assigned genetic risk report to be useful across
various purposes, including (5) to learn something new about myself/my health, (6) to
reduce shame/stigma associated with certain health behaviors (e.g., weight, smoking), (7) to
help motivate behavior change, (8) to advise specific actions to take based on the results, as
well as (9) which of these purposes is the most useful aspect of this report. Finally,
participants were asked to (10) report via free response the perceived key messages
communicated in the report, (11) select their preference between the original and final
versions of the genetic risk report, and (12) identify as either a professional in the medical
field or as a non-medical member.

Step One: Attitudes and Interest in Genetic Results for High-Risk Health Behavior
(Quantitative)

Approximately 83% of participants smoked every day over the past 30 days and had smoked
an average of 13.3 cigarettes per day. Additionally, 77% of participants drank alcohol at least
once over the past 30 days (averaging 1.1 drinks per day), and among these participants,
53% had engaged in binge drinking at least once over the past 30 days. As shown in Figure
1, a clear majority of participants agreed or strongly agreed that it is important to get genetic
testing to find out one’s likelihood of the following outcomes: developing smoking-related
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diseases like lung cancer and emphysema (90%), responding to smoking cessation
medications (87%), becoming addicted to nicotine (80%), developing alcohol-related
diseases like liver disease or esophageal cancer (93%), becoming addicted to alcohol (89%),
and getting common diseases (86%).

Most participants agreed or strongly agreed that they would like to receive their personal
genetic results to guide decision making for smoking cessation (95%), that they plan to share
their genetic results for smoking with someone else (80%), and that personal genetic results
can be helpful for guiding decision making for smoking cessation (78%). Participants
reported an intent to share genetic results most commonly with siblings (56%), spouse or
partner (46%), friends (45%), parents (43%), children (39%), and a doctor or other
healthcare professional (24%). The positive attitudes and interest in receiving personalized
genetic risk results motivated efforts to design a genetic risk tool collaboratively with a
sample of potential end-users.

Step Two: Iterative Design of Genetic Risk Report (Qualitative)

Through qualitative semi-structured interviews in response to evolving prototypes of the
genetic risk report, thematic analysis identified several key themes. These included the
perceived key messages communicated, positive and negative issues related to content and
format, and suggested changes to the report. Participants perceived the key messages to be
(1) “I am at/high/very high genetic risk for these diseases”, (2) “I can reduce my risk by
changing my behavior”, and (3) “Medications and other treatment options are
recommended”. Participants identified a number of positive features about the content (e.g.,
“This isn’t sugar-coating it, which is a good thing”) and the formatting from the early
versions (e.g., “The “What to Do’ section is direct and straightforward”), which served as
anchor points during the iterative design.

Participants also had negative remarks about content (e.g., “Some people will have questions
about the meaning of genetic markers”) and formatting (e.g., “Too much repetitive text;
don’t like the color scheme”; “don’t like the name ‘Report Card’ because it associates it with
grades”), which guided targeted design changes to the genetic risk profile. In addition,
participants gave very clear recommendations for specific changes throughout the iterative
design process (e.g., “add background information about genetics”; “show risk along a
continuum?”; “add info-graphics for resources and treatment options at the end”; “make it
into a brochure so that you can expand on content and guide the participant through the risk

profile”).

As a tangible example of how this collective feedback was integrated, the original one-page
“Report Card” was ultimately transformed into a tri-fold brochure with (1) a front page
intended to be visually appealing, (2) an inner flap that offers a brief explanation of the
chromosome regions examined and the process of using an individual’s genetic (e.g., single
nucleotide polymorphisms) and phenotypic data to create a risk algorithm, (3) the inside of
the brochure which depicts risks along a continuum and provides actionable information
about the benefits of healthy behavior changes, and (4) a back page that refers the individual
to specific “take-home” resources that are freely available and provides treatment
recommendations to facilitate healthy behavior changes. Following the rapid and iterative
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design of the report using qualitative interview data, the next logical aim was to examine the
acceptability and perceived usefulness of the tool among a new sample reflecting a broad
array of potential end-users.

Step Three: Acceptability and Usefulness of the Report (Quantitative)

Altogether, we tested four iterative versions of the sample report. Versions 1 (n=42), 2
(n=40), and 3 (n=18) were evaluated in Step Two. Based on the collective feedback from
Step Two, version 4 was created and tested quantitatively in Step Three (n=100). A clear
majority (79%) of participants preferred the newest version of the genetic risk report over
the original version (Figure 2). After viewing the template genetic risk report to which they
were assigned, participants indicated high interest in learning about genetic risk results for
several high-risk behaviors (75-89%) as well as in receiving their own personalized genetic
risk tool (86%) (Figure 3). Of note, 32 of the 34 participants (94%) who viewed the sample
smoking-related genetic risk report expressed desire to receive a similar personalized report.
Similarly, 28 of the 33 participants (85%) who viewed the sample alcohol-related report, and
26 of the 33 participants (79%) who viewed the sample obesity-related report, expressed
desire to receive a similar personalized report.

Participants also reported that the genetic risk tool would be highly useful for learning
something new about their health (83%), followed by motivating behavior change (81%),
advising specific actions to take (78%), and reducing shame or stigma associated with
addiction (27%). When asked about the most useful purpose of the tool, participants cited
motivating behavior change (42%), followed by advising specific actions to take (27%)
(Figure 4). Finally, 88% demonstrated sufficient understanding of the genetic risk report and
accurately reported key messages communicated in the report (i.e., level of hypothetical
genetic risk being conveyed, ways to reduce risks through behavior change, medications/
treatments recommended). For all variables, there were no significant differences between
medical professionals and non-medical audiences (all ps > .154).

Of note, we also evaluated the readability and accessibility of the final genetic risk report by
using the well-validated Flesch-Kincaid Grade Level Index (42,43) as applied by the built-in
Microsoft Word tool. Despite the inherently complex nature of communicating genetic
information, the Flesch-Kincaid Grade Level Index for the genetic risk tool was 8.1, which
is consistent with efforts to provide health education materials that are accessible to low
literacy and marginal literacy levels (44). This grade level index of 8.1 also compares
favorably with prior research findings that diabetes education materials were written at the
10th grade level (45) and breast cancer risk assessment tools were written at the 12th grade
level (46). As we continue to refine the genetic risk profile in collaboration with specific
intended audiences (e.g., current smokers, patients with risky alcohol use, individuals with
varying health literacy levels), we expect to identify additional opportunities to enhance the
readability and accessibility of the profile.

DISCUSSION

This three-part study yielded a genetically-informed risk profile that, among a broad sample
of potential end-users, demonstrated promise for supporting interventions on risky health
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behaviors. We first confirmed findings from prior research (18,19) demonstrating strong
demand and interest in receiving personalized genetic results for risky health behaviors
among individuals who smoke. We then co-designed a personalized genetic risk profile with
potential end-users and subsequently found high acceptability, comprehensibility, and
perceived usefulness of the personalized genetic risk profile. Of note, the absence of group
differences between medical and non-medical audiences’ understanding of and interest in
the profile highlights the potential for wide appeal of the tool to scientific and lay audiences
alike.

By incorporating personalized genetic information and end-user participatory design
feedback into the development of a behavioral health intervention, this study advances
toward the goal of enhancing health behavior decision making through more personally
engaging, salient, and targeted messaging (47). Although prior research on motivational and
behavioral effects of returning genetic results has been mixed (25-27), studies have only
begun to explore ways to optimally communicate this information, recognizing the need to
include sufficient resources to support end-users as they bridge the intention-behavior gap
(28,29). Participatory approaches that are central to design thinking and human-centered
design processes offer a promising step toward effectively incorporating genetic information
into existing behavioral health intervention (40,48). Furthermore, interdisciplinary
collaborations comprised of expertise in genetics, health communication, visual arts and
design, and implementation science, among others, are likely to yield well-designed and
compelling genetically-informed behavioral health interventions (47).

The integration of genomic medicine into practice is still in its infancy. Countless scientific
discoveries will continue to advance and refine our understanding of the role of genomic
data in clinical care (49). However, the unprecedented potential of genomic data to engage
populations and personalize treatment approaches depends in part on preparatory studies to
design for the future implementation of personalized genetic risk tools for behavioral health
disorders (47,50). As scientific discovery in genomic medicine progresses, we must develop
the tools to communicate these discoveries to affected individuals. Enhancing the rigor and
real-world relevance of tools to communicate genomic results for high-risk health behaviors
in multiple contexts—clinical, community, and direct-to-consumer—will generate long-
range, translatable findings that will greatly benefit the field as genomic medicine continues
to advance.

This study has several limitations. In examining multiple high-risk health behaviors, our
participatory co-design samples included but did not focus on populations with
characteristics of current smoking, high-risk drinking, or high-risk weight. In fact, we did
not collect data on demographic or substance use in these samples for two key reasons: (1)
the unique time constraints of convenience sampling on busy pedestrian thoroughfares,
which demanded expediency among uncompensated participants, and (2) our decision to
conduct efficient, rapid prototyping with a relatively large sample to improve the tool.
Although we prioritized rapid feedback from many potential end-users, our convenience
sample from hospital, college, and medical school campuses can be expected to have
behavioral and socioeconomic differences from a sample that meets specific criteria for
smoking, drinking, and weight. For instance, it is possible that even the non-medical
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professionals sampled within our rapid prototyping process may have been more highly
educated than the intended audience of the risk profile.

We also acknowledge that the sample risk reports to which participants were exposed only
indicated high levels of risk. Although we purposefully opted to limit the number of
variables to test in our iterative design process and to explore the potential utility of the tool
to motivate behavior change, we encourage others to examine lower-risk communication
using this and other tools in future research. Although we expect that most aspects of the
tool are fairly robust and applicable across sectors of the population, certain aspects of the
tool would need to be adapted for individuals with lower risk, such as replacing cessation
advice and resources with reinforcing messages and resources to remain smoke-free within
the “What To Do” section. In addition, the sizable potential impact of this tool is currently
limited by our knowledge of its effectiveness in real-world settings as well as its potential
scalability through digital (web and mobile) health tools. Even at this early stage, however,
the demonstrated high demand for health-related genetic risk information followed by
considerable efforts with a broad array of potential end-users to co-design an acceptable
personalized genetically-informed risk profile, bodes well for the potential utility of this
tool.

This study provides proof of concept and a useful starting point for development of a
genetically-informed intervention—a formative step that must be validated and, more
appropriately, adapted to fit the needs of various target populations for the tool moving
forward. Building on these data and materials, future studies can further refine the
development and adaptation of the genetically-informed risk profile. Moving forward,
efficacy and effectiveness testing is needed in which investigators return genetic results on
high-risk health behaviors using this tool and then assess the extent to which individuals
make behavioral changes including, for example, increased cessation attempts and use of
medications and other interventions to quit or reduce smoking. This genetically-informed
risk profile must undergo rigorous intervention testing in clinical, direct-to-consumer, or
other community-based settings to demonstrate its potential for engaging high-risk
individuals and driving behavior change to reduce disease risk.
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I would like to receive my personal genetic results to guide my
decision making for smoking cessation.

Important to learn your risk for developing alcohol-related illnesses
like liver disease or esophageal cancer

Important to learn your risk for developing smoking-related
illnesses like lung cancer and emphysema

Important to learn your risk for becoming addicted to alcohol

Important to learn your likely response to certain medications to
help you quit smoking

Important to learn your risk for getting common diseases

Important to learn your risk for becoming addicted to nicotine

I plan to share my genetic results for smoking with someone else

Personal genetic results can be helpful for guiding decision making
for smoking cessation

@ Agree or Strongly Agree

Figure 1.

Favorable attitudes toward receiving personalized genetic risk results for smoking and

alcohol (N=111).
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How interested would you be to...
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Learn about genetic ~ Learn about genetic ~ Learn about genetic Receive personalized
risk for smoking and  risk for high-risk risk for high-risk ~ genetic risk report for
related diseases drinking and related ~ weight and related high-risk behavior
diseases diseases

O Interested ONot Interested

Figure 3.
High interest for a personalized tool to communicate genetic risk results for several high-risk

behaviors (N=100).
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Which is the most useful purpose?
42%
27% 259,
Motivate behavior Advise specific Learn something Reduce
change actions to take new about shame/stigma
self/health
Figure 4.

High perceived usefulness of genetic risk tool to motivate behavior change and advise
specific actions (N=100).
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