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ABSTRACT

Exome sequencing (ES) and whole genome sequencing (WGS) are transformative new tools for discovery of
genetic risk factors for both rare and common diseases and offer the potential of personalized genetic risk
profiling in a single, cost-effective test. Because of the large number of variant results simultaneously identified,
the number of results with potential clinical utility—including those that are unanticipated, and the evolving
utility of results over time—use of these technologies challenges existing models of returning results to
research subjects and patients. This has generated widespread interest in developing and testing innovative
strategies for returning results from ES/WGS studies. Almost all strategies currently being studied, however,
focus on returning results to European Americans—despite evidence of differences among racial and ethnic
groups for preferences for results, the interpretation of clinical utility, and the impact of receiving genetic
results. This situation reflects the broader challenge of involving racial and ethnic minority communities in
genetic research in order to ensure parity in the benefits of advances in genomic medicine. Accordingly, it is
imperative that we understand the attitudes and preferences of racial and ethnic minorities toward genomic
research and specifically return of ES/WGS results, and assess the outcome of receiving ES/WGS and its
impact on minority participation. | am choosing to devote my career to further the ethical and scientific
translation of genomics to benefit all people, especially underserved racial and ethnic minorities. Through
formal training at leading research institutions, mentored research and publications with experts in their
respective fields, | will capitalize on my prior training in public health genetics and complete my transition to an
independent investigator by (1) acquiring skills in quantitative survey development, conduct, and analysis; (2)
acquire skills to work with culturally diverse racial and ethnic minority communities to conduct collaborative
research; and (3) broaden my understanding of theoretical and empirical work on group harms and benefits
from bioethics, anthropology and the social sciences. To compliment my formal training, | will utilize these skills
to conduct two mentored research projects including (1) a survey of healthcare providers and community
leaders who serve racial and ethnic minority communities and (2) focus groups with racially and ethnically
diverse adults, about participation in genetic research and return of ES/WGS results. In the independent phase
of this proposal, | will (1) characterize and describe attitudes of underserved populations toward return of
ES/WGS results by using a survey and (2) characterize individual preferences for receiving ES/WGS incidental
finding through interviews with participants who are using a newly developed web-based tool called My46. Also
using this tool, | will (3) study the outcomes of returning ES/WGS incidental findings to a cohort of African
Amerian individuals.

Project Summary/Abstract Page 6



Contact PD/PI: Yu, Joon Ho

PUBLIC HEALTH RELEVANCE

Exome sequencing (ES) and whole genome sequencing (WGS) are transformative new tools that are revolutionizing gene
discovery for Mendelian disorders and complex traits. The prospect of participating in ES/WGS research and returning
results from ES/WGS presents numerous challenges including the need to ensure equal benefit to underserved racial
and ethnic minority populations, and the potential for group benefits and harms. | propose to learn about the

perspectives of racial and ethnic minority populations on participation in ES/WGS research and receiving ES/WGS
results.

Project Narrative Page 7
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BUDGET JUSTIFICATION (YR01-02)

PERSONNEL
Current fringe rate is 28.7%

EFFORT
Joon-Ho Yu, MPH, PhD, Principal Investigator { in YR01-02) Dr. Yu is a

Senior Postdoctoral Fellow in the Division of Genetic Medicine, Department of Pediatrics at the
University of Washington School of Medicine. He trained in the interdisciplinary program of
Public Health Genetics where he focused on genetic epidemiology, bioethics, and medical
anthropology. Dr. Yu’'s work has focused on the use of race and genetic ancestry in human
genetics research, developing interventions to address barriers that contribute to health
disparities, minority participation in research, and ethical issues related to informed consent and
return of results for whole genome sequencing. Dr. Yu will lead the project, assume primary
responsibility for the direction and oversight of all activities of the project, and will supervise all
aspects of the day-to-day execution of the study. A 3% increase in Dr. Yu’s salary is included in
Year 2. Salaries in Years 3-5 are expected to be commensurate to that of an assistant professor
and includes 4% annual increases.

TUITION (YRO1: $1,128; YR02: $1,128)

Faculty Staff Tuition Exemption Program & Fees

Funds are requested for selected courses at the University of Washington to acquire skills in
conducting quantitative survey research (Training Goal 1) and conducting research with
underrepresented minority populations (Training Goal 2). The UW’s Faculty Staff Tuition
Exemption Program will allow Dr. Yu to take up to 6 credits per quarter without tuition.
Exceeding 6 credits in a quarter incurs a cost of $900 per quarter. Additional per quarter costs
include $35 registration fee and $41 technology use fee. Assuming the planned course of study
in Year 1 includes 10 credits in Autumn, 10 credits in Winter, and 5 credits in Spring, Year 1
tuition is $1,128. Assuming the planned course of study in Year 2 includes 5 credits in Autumn,
10 credits in Winter, and 5 credits in Spring, Year 2 tuition is $1,128.

SERVICES (YRO01: $10,000; YR02: $19,300)

Transcription Costs

Funds are requested for transcription of audio-recordings from key informant interviews (n=40)
with community leaders and healthcare providers about participation in genetic research and the
return of ES/WGS results, and issues raised by professional recommendations for reporting
incidental findings in clinical and research contexts (K-Research Aim 1 in YR01) and 20 focus
groups to characterize adult perspectives on the risks and benefits of participating in genetics
research and receiving ES/WGS results (K-Research Aim 2 in YR02). Assuming that each
interview will be 1 hour in length and 5 hours of transcription will be required for 1 hour of audio-
recording at $30 per hour, transcription cost per interview is estimated at $150. Assuming that
each focus group will be 1.5 hours in length and 5 hours of transcription will be required for 1
hour of audio-recording at $40 per hour, transcription cost per focus group is estimated at $300.
Transcription for 40 interviews is $6000 in Year 1 and for 20 focus groups is $6000 in Year 2.

Participant Incentives (YRO1: $4,000; YR02: $10,000)

Funds are requested to provide interview and focus group participants with an incentive gift card
for their participation. A total of 40 interview participants (K-Research Aim 1 in YRO1) will
receive a $50 gift card. Survey respondants (K-Research Aim 1 in YRO1) will be given the
opportunity (an approximately 1 in ~20 chance) to win a $200 qift certificate. Assuming
approximately 200 respondents, $200 x 10 groups of 20 = $2,000. A total of 200 participants in
focus groups on return of ES/WGS results (K-Research Aim 2 in YR02) will receive a gift card at
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$50 per participant at the end of each focus group. The participant incentives are $2,000 for
interviews, $2,000 for surveys and total $4,000 in YR01 and $10,000 in YRO02.

Focus Group Costs (YR02: $3,300)

Funds are requested to enable convening focus groups (K-Research Aim 2). On average we
estimate room rentals at $50, childcare at $50, and meeting supplies at $65 per 2 hr focus
group. We estimate $3,300 for 20 — 2 hour focus groups in Year 2.

TRAVEL (YRO1: $12,000; YR02: $4,000)

Funds are requested for travel for Dr. Yu to the following:

1. Two scientific meeting per year at $2,000 per trip per year (5 days per trip). Dr. Yu plans on
attending the American Society for Human Genetics and the American Society for Bioethics
and Humanities (Training Goals and 1 and 2 in YR01-02).

2. University of North Carolina Summer Research Institute $4000 including registration fees in
year 1 (5 days). Dr. Yu plans to take course work on Family Research: Conceptual &
Methodological Issues; Instrumentation: development, Testing & Revision; and Mixed
Methods Research (Training Goal 1 in YRO01).

3. University of Michigan Summer Institute in Survey Research Techniques $4,000 including
registration fees in year 1 (5 days). Dr. Yu plans to take course work on Applied
Questionnaire Design and Question Testing Methods (Training Goal 1 in YRO01).

MATERIALS AND SUPPLIES (YRO01: $1,850; YR02: $500)

Computers

Funds are requested for the purchase of one laptop computer for Dr. Yu at $1,200 in year 1 to
be used for research and training activities throughout the award period.

Software

Funds are requested for purchase of Atlas.ti qualitative research software at $650 in year 1 for
analysis of focus group and interview transcripts, and STATA statistical analysis software at
$500 in year 2 for analysis of survey data. This software will be used extensively during the
award period to support Dr. Yu's qualitative analysis of focus group, interview and survey data
(K-Research Aims 1 & 2) and to acquire skills in conducting quantitative survey skills (Training
Goal 2).

Non-Paid Mentors and Advisors

Wylie Burke, MD, PhD, Co-Mentor is Professor and former Chair of the Department of
Bioethics and Humanities at the University of Washington. She is also PI of the University of
Washington Center for Genomics and Healthcare Equality (CGHE), an NIH-funded Center of
Excellence in Ethical, Legal, and Social Implications (ELSI) Research. Her research addresses
the social, ethical and policy implications of genetic information. Dr. Burke will help guide Dr.
Yu's overall training activities including formal coursework to develop skills in working with
culturally diverse populations on collaborative research and in the conduct and analysis of
survey/mixed methods research (Training Goals 1 and 2) and related research activities (K-
Research Aim 1 and 2), mentor his scholarly development through a directed reading on group
harms and benefits, and facilitate his formation and guide his leadership of a workgroup on
group harms and benefits through the CGHE (Training Goal 3). She will also ensure his direct
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involvement in core research activities, seminars, etc. of the CGHE and the Department of
Bioethics and Humanities at the University of Washington. Dr. Burke's role as mentor will be
critical to developing relationships with CGHE’s network of community and academically-based
investigators, including those working with Native American and Alaska Native communities. In
the ROO phase, Dr. Burke will provide feedback in developing survey (Specific Aim 1) and
interview questions (Specific Aim 2) and in planning the variant review process (Specific Aim 3).
Dr. Burke will work closely with Dr. Bamshad to provide mentorship to Dr. Yu during his K99-
phase activities and meet with Dr. Yu at a minimum of every other week and also will be
available to meet ad hoc. She will not receive salary support for this role.

Michael Bamshad, MD, Co-Mentor, is Professor and Chief of the Division of Genetic Medicine
in the Department of Pediatrics at the University of Washington and Seattle Children’s Hospital,
Adjunct Professor of Genome Sciences, Director of the Center for Clinical Genomics (CCG),
and Pl of the UW Center for Mendelian Genomics (CMG). The CCG provides infrastructure,
expertise, and staff to support translational genetic studies and the CMG provides ES/WGS for
gene discovery efforts to investigators worldwide. Dr. Bamshad is well established in the fields
of human, population, and clinical genetics, and the molecular basis of both monogenic and
complex traits. He has extensive experience in large-scale, population-based genomic studies
in diverse ethnic / racial groups, research at the intersection of race, genetics, and ancestry and
return of genetic / genomic results. Additionally, he has, along with Dr. Holly Tabor, developed a
web-based tool, My46, for self-guided management of results from genetic / genomic testing.
Dr. Bamshad will guide Dr. Yu’'s overall training activities and related research activities (K-
Research Aim 1 and 2), mentor his scholarly development, develop collaborations with genome
scientists and medical geneticists that enable joint translational genomics research, and provide
the perspective of an interdisciplinary senior scientist to help Dr. Yu frame his research products
so as to reach an audience of medical geneticists and genome scientists. Dr. Bamshad, as a
collaborator in the R00-phase, will provide access to My46 for use in conducting the proposed
interview study about preferences for exome and whole genome sequencing results (Specific
Aim 2) and in conducting a return of results outcome study (Specific Aim 3). Additionally, Dr.
Bamshad will provide guidance on variant review and assist in CLIA validation of results as
needed (Specific Aim 3). Dr. Bamshad will work closely with Dr. Burke to provide mentorship to
Dr. Yu during his K99-phase activities and meet with Dr. Yu at a minimum of every other week
and also will be available to meet ad hoc. He will not receive salary support for this role.

Deborah Bowen, PhD, Advisor, is Professor in the Department of Bioethics and Humanities at
the University of Washington School of Medicine. She is a former professor and Chair of the
Department of Community Health Sciences in the School of Public Health. Her expertise is in
behavioral research including use of qualitative, quantitative, and mixed methods. She has
extensive experience conducting health disparities research in diverse populations, and
collaborative research with underserved communities, including racial and ethnic minority
communities. Dr. Bowen will advise Dr. Yu as he develops skills in survey development,
conduct, and analysis (Training Goal 1) and specifically provide methodological advice as he
plans and implements a survey of healthcare providers and community leaders (K-Research
Aim 1) and conducts focus groups with diverse racial and ethnic communities (K-Research Aim
2) about participation in genetic research and return of exome and whole genome sequencing
results. Dr. Bowen will be available to provide advice in the R00-phase, as Dr. Yu develops
plans to conduct a national survey (Specific Aim 1), a interview study about preferences
(Specific Aim 2), and plans for studying health utilization, behavioral, and psychometric
outcomes associated with returning results (Specific Aim 3). She will meet with Dr. Yu quarterly
and on an ad hoc basis. She will not receive salary support for this role.
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Holly Tabor, PhD, Advisor, is Associate Professor in the Divisions of Bioethics and Genetic
Medicine, Department of Pediatrics at the University of Washington School of Medicine, a
member of the Treuman Katz Center for Pediatric Bioethics at Seattle Children’s Research
Institute, and the integrated bioethicist in the Center for Clinical Genomics. She is trained in
epidemiology and bioethics, specializing in pediatric bioethics and translational genomics. She
was the NHGRI's first recipient of a K99R00 award and developed, along with Dr. Bamshad, the
model of an “integrated ethicist.” In collaboration with Dr. Michael Bamshad, Dr. Tabor is a Pl of
a RO1 on return of results entitled “Innovative Approaches to Returning Results in Exome and
Whole Genome Sequencing Studies.” In the mentored phase of the award, Dr. Tabor will advise
on the design and conduct of focus groups on risks and benefits of receiving results from whole
genome and exome sequencing research (K-Research Aim 2). In collaboration with Dr.
Bamshad, Dr. Tabor leads qualitative and quantitative research on participants’ use of My46. In
the R0OO-phase, at the request of Dr. Yu, she and Dr. Bamshad will provide access to existing
preference and outcomes data collected from ~150 European Americans and share her
experience in conducting analysis of survey and My46 navigation data to aid Dr. Yu’s study of
outcomes of returning ES/WGS results (Specific Aim 3). She will meet with Dr. Yu quarterly and
on an ad hoc basis. She will not receive salary support for this role.

CONSULTANTS

Charmaine Royal, PhD, Advisor, is Associate Research Professor in the Institute for Genome
Sciences & Policy and the Department of African and African American Studies at Duke
University. Her research and scholarship focus primarily on issues at the intersection of
genetics/genomics and concepts of "race", ancestry, ethnicity, and identity. As a mentor with
expertise and experience in working with underserved communities on the ethical, legal, and
social implications of genetics and genomics, she will provide guidance on planning interviews
with community leaders and healthcare providers on participation in genetic research and return
of ES/WGS results (K-Research Aim 1) and is committed to participating in the workgroup lead
by Dr. Yu on group harms and benefits (Training Goal 3). She will also assist Dr. Yu with the
preparation of his RO0 resubmission, and upon Dr. Yu's request, work closely with Dr. Quarells
(see Quarells & Royal letter) to facilitate the recruitment of African Americans and plan and
conduct research with community members generally (Specific Aim 3). She is available to meet
with Dr. Yu at least quarterly to discuss the project. She will not receive salary support for this
role.

ADDITIONAL COST CONSIDERATIONS FOR YEAR 3-5

Seema M. Jamal, MS, Genetic Counselor. Ms. Jamal is a board certified and licensed genetic
counselor (see biosketch) and serves as genetic counselor for My46. Ms. Jamal is board
certified through the American Board of Medical Genetics and the Canadian Association of
Genetic Counselors. Ms. Jamal previously worked at Boston University Medical Center for
seven years as a clinical genetic counselor and served as a clinical instructor and assistant
professor of pediatrics as faculty in Boston University’s genetic counseling program. Currently,
Ms. Jamal serves as “lead” research genetic counselor in the Center for Clinical Genomics and
the University of Washington where she is returning research exome results in an NHGRI-
supported project titled “Innovative Approaches to Returning Results in Exome and Genome
Sequencing Studies” (Pl: Dr. Holly K. Tabor). Ms. Jamal also has expertise in developing
phenotype-specific educational content. Ms. Jamal will serve as an expert resource to Dr. Yu
and his research throughout the K99 phase of the grant, and as genetic counselor in the
independent investigator phase. Specifically, Ms. Jamal will serve as a genetic counseling and
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educational resource for interviews about preferences for ES/WGS results (Specific Aim 2,
YR02) and as project genetic counselor, results administrator, and variant revew committee
member to return sequencing results to 100 African-American participants to study outomes
(Specific Aim 3, YR03).

Lake Research Partners (LRP). LRP is an international public opinion and political strategy
research firm with over 20 years of experience in public opinion research for public entities and
private enterprises—from survey research design through analysis. LRP has conducted
qualitative and quantitative research on behalf of non-profit groups, foundations, governmental
and corporate clients, elected officials, associations, ballot measures and political campaigns in
every region of the country, LRP offers technical experience in conceptualizing, designing,
administering, and analyzing a wide range of research methodologies and have nationally
recognized expertise on reaching diverse U.S. populations on a wide range of issues including
health, healthcare, and reproductive health issues. LRP has experience with hard-to-reach
populations and has conducted thousands of research projects among nearly every segment of
the U.S. population. LRP is available on a contract services basis to assist in the planning,
design, and implementation of a national survey of 800 racial and ethnic minorities on
participation in genetic research and return of results from exome and whole genome
sequencing (Specific Aim 1, YR01). Through RRP vendors, they have access to over 6 million
active participants allowing for targeted recruitment based on gender, race, and other desired
qualities. LRP will work with Dr. Yu to establish the validity and reliability of the instrument, pilot
test the survey in targeted segments, and conduct the survey in the field and monitor its
progress. Dr. Yu will receive clean, raw data files, univariate summaries and bivariate cross-
tabulations, and results of our planned analysis; and LRP will be available to assist in
conducting multi-variate level analysis.

Exome sequencing. If fewer than 100 African-American participants are recruited from MH-
GRID participants who already have whole exome sequence available, additional individuals
may be recruited from studies at Morehouse and UW who will require exome sequencing.
Although this is not anticipated, this would incure additional sequencing cost of ~$500 per
individual.

CLIA Confirmatory Testing. Individual genetic results that are eligible and recommended for
return by the Variant Review Committee and filtered by participant preferences, will undergo
confirmatory testing at an in-house (UW) or commercial CLIA certified lab (Specific Aim 3).
Confirmatory testing is expected to range from $150 to $250 on average for genotyping of a
known mutation and upwards of $1000-$2000 for custom sequencing. Depending on the
number of results being returned to an individual, the most cost effective method will be used for
confirmatory testing (including genotyping, sanger sequencing or clinical exome).
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Title: Returning Exome and Whole Genome Results to Underserved Minority Populations
Candidate’s Background

My goal is to lead efforts to assure that U.S. minority populations benefit from genomic research and
medicine. To this end, | seek support for training and empirical studies on minority participation in genomic
research, incorporating views on the potential benefits and risks of the return of genetic results. My
employment and education have provided me with experience in engaging racial and ethnic minority
communities about health issues and an appreciation for the nuances of genomic research in the context of
cultural understandings of racial and ethnic identity. | also have firm grounding in qualitative research methods
for the study of stakeholder perspectives. However, | need further training to enhance my skills to conduct
mixed-methods, population-based studies essential for developing strategies to improve minority participation
in research and to translate genomic knowledge into healthcare benefits for underserved communities.

My commitment to the healthcare needs of minority communities stems from my non-profit experiences to
improve the health status of Asian American and Pacific Islanders (AAPI). Working with diverse AAPI ethnic
groups (e.g., Samoan-Americans in Long Beach, CA and Hmong-Americans in the Twin Cities, MN) taught
me the importance of the unique history and varied cultural beliefs of each community to the success of
programs to implement health initiatives, conduct community-based research, and develop local strategies to
address health disparities. While working in the public health sector, | completed an additional collegiate
degree in biology and was struck by the potential of genetic knowledge to improve population health. This
prompted me to pursue a graduate degree in Public Health Genetics at the University of Washington (UW).

| pursued a multidisciplinary course of study in genetic epidemiology, under the guidance of Dr. Cornelia
Ulrich at the Fred Hutchinson Cancer Research Center and Dr. Karen Edwards at the UW Center for
Genomics and Public Health, and in bioethics, under Dr. Kelly Edwards in the Department of Bioethics &
Humanities. This training gave a strong foundation in genetic epidemiology, an appreciation for racial/ethnic
population variation in genetic contributors to diseases, and a deep appreciation of the relevance of justice in
genetics research. It afforded me the opportunity to observe the perspectives of diverse communities on
genetics as a project coordinator for UW NHGRI Community Genomics Forum in 2004.

As a doctoral student in Public Health Genetics and a pre-doctoral trainee in the Center for Genomics and
Healthcare Equality (CGHE), | worked with Dr. S. Malia Fullerton on a dissertation entitled “What Are Our
AlMs? Public Health Genetics and the Practice of Ancestry Informative Markers.” | demonstrated how the
conflation of race and genetic ancestry is an interdisciplinary problem and can occur at different stages of the
research process including the translation of genetic discovery to health care. This work provided me training
in qualitative research methods and added to my understanding of genetics and minority inclusion. My
graduate training reinforced my commitment to pursue a career in translational genomics research,
specifically in bioethical issues of access and engagement with underserved minorities. This led me to
become a post-doctoral fellow in the lab of Dr. Michael Bamshad, Chief of Genetic Medicine in the
Department of Pediatrics at the UW.

Dr. Bamshad is a leader in translational genomics and the use of exome / whole genome sequencing
(ES/WGS) in research and clinical applications. He and Dr. Holly Tabor, Assistant Professor of Pediatrics in
the Division of Bioethics, have collaborated to conduct empirical bioethics research that is “integrated” with the
applications of these technologies, and develops and tests solutions to emerging bioethical challenges. Under
their mentorship, | have begun to explore bioethical issues related to ES/WGS, including conducting focus
groups (n=19) with diverse racial groups about the potential benefits and risks of WGS research and return of
results. | have played a key role in the development of a web-based tool, My46, for self-guided management
of results from ES/WGS, conducting >30 interviews with African American participants about their preferences
for return of results. The results of these focus groups and interviews serve as preliminary data in this
application. These experiences have helped me realize the power of data in evaluating ethical issues, and
have highlighted my need for more training in social science methods and applications.
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Career Goals and Objectives

My long term career goals are to: (1) pursue an academic career that combines the disciplines of bioethics
and human genetics; (2) establish a research program to develop and test models for enhancing the
participation of minority populations in genomic research and the translation of genomic knowledge to health
benefits for minority populations; and (3) become a leader in the inclusion of minority populations in
translational genomic research, including an understanding of the potential benefits and harms of such
research and of research practices that maximize benefit and minimize harm.

To acquire the skills and experience to become an independent investigator focused on translational
genomics studies in minority communities, | propose three short-term training goals: (1) improve my skills in
quantitative survey development, conduct, and analysis, thereby enhancing my ability to do hypothesis-driven
mixed methods research; (2) develop further expertise in working collaboratively with culturally diverse racial
and ethnic minority communities; and (3) broaden my understanding of theoretical and empirical work on
group harms and benefits from bioethics, anthropology and the social sciences and their implications for
research practices that promote inclusion, participation, and effective translation of genomics into minority
healthcare.

| propose to implement two mentored research aims during the K training period. K-Research Aim 1 is to
characterize and analyze the perspectives of community leaders and healthcare providers in minority
populations about participation in genomic research. | will assess their perceptions of individual and group
benefits and harms, with specific attention to the return of ES/WGS results as both a consideration for
participation and a responsible research practice. This aim will utilize key informant interviews and a survey.
K-Research Aim 2 is to characterize the perspectives of individuals from underserved minority populations on
the risks and benefits of participating in genomic research and receiving ES/WGS results through qualitative
focus group research. An overview of my planned training activities is provided in Table 1.

Table 1: Training Goals and Activities

Training goal

Training Activities

Training Research

1. Acquire skills in guantitative survey
development, conduct, and analysis

Courses in survey research
methods, psychometrics and
outcomes, mixed methods, and
cultural psychology.

K-Research Aim 1. Characterize and analyze the
perspectives of community leaders and healthcare
providers of minority populations about participation in
genomic research.

2. Acquire skills to work with culturally
diverse racial and ethnic minority
communities to conduct collaborative
research.

Courses in cultural competence,
health & culture, culture &
communication.

K-Research Aim 2. Characterize the perspectives of
individuals from underserved minority populations on
the risks and benefits of participating in genomic
research and receiving ES/WGS results.

3. Acquire detailed understanding of
theoretical and empirical work in
bioethics, anthropology and the social

sciences on group harms and benefits

Directed reading with Drs. Wylie
Burke and Janelle Taylor.
Convene/lead workgroup on
group harms and benefits.

Produce conceptual review paper on group benefits
and harms focused on implications for return of
ES/WGS results.

Career Goals and Objectives
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Career Development/Training Activities During the Award Period

During the mentored phase of this proposal, | will work under the mentorship of Dr. Wylie Burke in the
Department of Bioethics and Humanities at UW School of Medicine (UWSOM) and Dr. Bamshad in the
Department of Pediatrics at the UWSOM. During this period, | will meet with Drs. Burke and Bamshad every
other week at a minimum, to plan and implement training activities and research and solicit feedback on
research progress including research benchmarks and manuscripts. | will meet with my advisors Drs. Deborah
Bowen, Charmaine Royal, and Holly Tabor individually at least quarterly as well ad hoc, and | will meet with
them collectively along with my mentors semiannually by teleconference to discuss training and research
progress; review next steps; address any problems; and discuss career development activities.

Training Goal 1: Acquire skills in quantitative survey development, conduct, and analysis. | will take courses
at the UW to provide formal training in survey research, the use of psychometric instruments in outcomes
research, and cultural psychology. Dr. Deborah Bowen (see letter) will serve as an expert advisor for my
training. | will also take selected established intensive research methods courses at the University of North
Carolina Summer Research Institute and the University of Michigan Summer Research Institute.

Table 2. Proposed coursework to acquire skills in quantitative survey development, conduct, and analysis

Topics Course/Description

Survey research HSERV 527 Survey Research Methods (4 credits) Spring Term
Provides students with skills in questionnaire development and survey methods.

Psychometrics & | HSERV 584 Assessing Outcomes in Health and Medicine (3 credits) Winter Term
outcomes Qualitative research and psychometric methods applied to health outcomes assessment.

Mixed methods UNC Summer Institute: courses including Family Research: Conceptual & Methodological Issues;
Instrumentation: Development, Testing & Revision; and Mixed Methods Research Michigan Summer Institute:
courses entitled Applied Questionnaire Design and Question Testing Methods. Summer Term

Cultural PSYCH 478 Cultural Psychology (4 credits) I&S Leu Autumn Term
psychology Surveys cultural influences on cognitive, emotion, morality, self-concept, and mental health from a multicultural
perspective.

Training Goal 2: Acquire skills for conducting research with racial and ethnic minority communities. | will take
courses at the UW on cultural competence, health and culture, and health communication to enhance my prior
experiences working with AAPIs, and to enable me to better work with other minority communities. | will
discuss these courses with Dr. Burke on a regular basis and solicit Dr. Royal’s perspective as needed.

Table 3. Proposed coursework to acquire skills for working with culturally diverse racial and ethnic minority communities

Topic Course/Description

Cultural competence HSERV 571 Cultural Competency for Public Health Practice (4 credits) Spring Term
Application of cultural competency to clinical practice, healthcare management, and health services
research when working with culturally diverse populations.

Health & culture NURS 597 Health in the Context of Culture (5 credits) Winter Term
Examines socio-cultural, environmental, economic, political, and ecological factors that influence, health,
health promotion, illness, disability, and death.

Culture & COM 484 Cultural Codes in Communication (5 credits) Autumn Term

communication Social and cultural codes in interpersonal communication, with special reference to contemporary
American subcultural groups and their communication patterns.

COM 578 Intercultural Communications (5 credits) Autumn Term

Focuses on the nature of communication between different cultures, including the processes as they occur
on sojourns, immigration, negotiations, and conversations across national boundaries.

Cultural studies COM 563 Black Cultural Studies (5 credits) Autumn Term
Takes a critical approach to studying media representations of blackness.

| will also work with Dr. Burke to develop relationships with tribal research partners and community leaders, to
explore interest in pursuing the research questions in this project among AI/AN communities. As outlined in
her letter, Dr. Burke currently works in partnership with tribal organizations on several projects incorporating
genetics, including The Northwest-Alaska Pharmacogenomics Research Network (U01GMO092676,
Thummel/Burke Pls), a project assessing interest in return of genetic results in Alaska Native communities
(Ethics of Dissemination, RO1HG005221 Boyer/Burke Dual Pls), and a recently funded NARCH grant (U26 1
IHS0079 Dillard, PI) for which Dr. Burke serves as an academic partner. Dr. Burke will provide mentored
opportunities to pursue exploratory conversations among these partners and other contacts they may suggest.

Training Goal 3: Acquire detailed understanding of theoretical and empirical work in bioethics, anthropology

and the social sciences on concepts of group harms and benefits and their implications for research practices

that promote inclusion, participation, and effective translation of genomics into minority healthcare. Studies

suggest that consideration of group harms and benefits may influence individual and group views about the

acceptability of genetic research and testing"™ and may inform preferences for receiving results from
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sequencing.*® For instance, a national phone survey has shown that the risk of racial stigma and
discrimination from genetic research reduces interest in research participation among both African-Americans
(AA) and European-American (EA) respondents.” In the context of genomic research, and specifically,
practices related to returning ES/WGS results, there is a tension between the current research regulatory
framework of individual benefit/risk and the potential for group benefits/harms for racial and ethnic minorities.
This tension is one example of the broader challenge of assessing and weighing social implications in
research.” Key questions include how to define group benefittharm? When must it be considered and by
whom? What are its implications for the use of ES/WGS in research and clinical settings? Under the joint

supervision of Dr. Burke and Dr. Janelle Taylor (see Dr. Burke
directed reading on group harms and benefits. | will also
convene and lead a workgroup launched by the UW Center for
Genomics and Healthcare Equality (CGHE) on group
harm/benefit from genomic research. The group will start in April
2014 and meet monthly to discuss specific topics and relevant
studies. The initial product of the workgroup, anticipated
completion in early 2015, will be a joint manuscript exploring the
application of current understandings of group harm and benefit
to genomic research.

Locally, | will participate in regularly scheduled seminars and

letter), | will conduct a literature review and

Table 4. Local training activities

TKC Pediatric Ethics Seminar (weekly)

TKC Pediatric Bioethics Conference (annually)
B&H Faculty Research Meeting (monthly)

UW Genome Sciences Seminar (weekly)

UW Genetic Medicine Seminar (weekly)

ITHS Career Development Series (biweekly)
UW Grants Management Workshops (periodic)

Treuman Katz Center for Pediatric Bioethics (TKC)
Dept. of Bioethics & Humanities, UW (BH)
Institute for Translational Health Science (ITHS)

career development opportunities (see Table 4). University of Washington (UW)

Training Phase Research Plan Significance: Despite dramatic advances in genomic research, participation
among minority groups who experience high rates of health disparities has lagged significantly,®'® threatening
the potential for translational benefits for minority communities. The work proposed will address this concern
in three ways: (1) my training and research goals will enhance my ability to work collaboratively with minority
communities to define and implement trustworthy research practices; (2) | will develop new knowledge about
the views of community leaders and potential participants on barriers and incentives to participation in
genomic research, including how they conceptualize potential individual and group level benefits and harms of
genomic research; and (3) as a key element of genomic research practice, | will identify preferences of
minority participants for return of incidental findings from ES/WGS. This issue has been controversial'®" for
many reasons including the need for input from multiple stakeholder groups.?’ While research on preferences
is underway, few investigate the perspectives of racial and ethnic minorities on the return of ES/WGS results.
Because minority views about the potential benefits and risks of genetics have been shown to differ in some
ways from those of EA populations,® "% '3 2" 2 and may affect research participation, understanding
stakeholder perspectives on research participation and return of individual research results is critical
to ensuring parity in future genetic services from ES/WGS.

Innovation: Community leaders and healthcare providers are respected figures of authority and their
perspectives likely influence community attitudes toward genomics.”*?® This study will (1) engage
community leaders and providers about participation in genomic research and the specific issue of
return of ES/WGS result, (2) provide key insights about how to ascertain community members’
perspectives, and (3) establish community partnerships for future research. Working with multiple
populations can be difficult because communities may differ in their interest and ability to engage in research
related to genomics. The proposed training-phase research is an opportunity to continue to build
relationships that form a basis for community partnerships to answer these and related questions.

K-Research Aim 1. Characterize and analyze the perspectives of community leaders and healthcare
providers of minority populations about participation in genomic research.

Approach. | will conduct a survey of community healthcare providers and leaders of community-based
organizations that serve minority populations on participation in ES/WGS research and return of ES/WGS
results. Key informant interviews will inform survey development, addressing the following questions:

* What do healthcare providers and community leaders who serve racial and ethnic minority populations
perceive as the potential benefits and risks of participation in genomic research?

* What do healthcare providers and community leaders who serve racial and ethnic minority populations
perceive as the potential benefits and risks to returning results from ES/WGS?

* What do healthcare providers and community leaders think about the role of autonomy (e.g., preferences)
in offering genetic results from ES/WGS to their patients and communities?
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* What considerations do healthcare providers and community leaders think must be taken into account to
develop effective mechanisms to engage underserved racial and ethnic minority populations about
ES/WGS, broadly, and return of results from ES/WGS, specifically?

Methods. Interviews: To inform survey development, | will interview (locally in-person, otherwise via phone)
adult community leaders and healthcare providers (n=40) who both identify as members of and serve racial
and ethnic minority populations (approximately 8 African American (AA), 8 Hispanic/Latino (HL), 8 Asian
American (AS), 8 Native Hawaian Pacific Islander (NHPI) and 8 American Indian/Alaska Native (AlAN)). Given
the need for input across multiple racial/ethnic populations, conducting 40 primarily local interviews is realistic.
Providers/leaders will be presented an introduction to health-related genomic research involving ES/WGS and
the issue of return of ES/WGS results, and asked their perspectives on potential risks and benefits of research
participation, obligations for return of results, and role of participant preferences. | will then present and solicit
their responses to 3 to 5 vignettes about research participation and return of results that probe these topics in
greater detail. Interviews will end with discussion about challenges and effective engagement. Survey: Given
the lack of validated measures on return of results, | will draw upon recent studies conducted with genetic
professionals,?* qualitative studies with community leaders,? ?® * coupled with provider/leader interview
results to develop the proposed survey under the guidance of my mentors and advisors. | will use validated
demographic items used in national provider surveys® to assess respondent race/ethnicity, age, gender,
profession, location, and service population demographics such as race/ethnicity, SES, and other measures of
interest. Interview results will be used to develop ~40 survey items for a 15-minute survey that will be
administered both online and hard copy. The survey will be programmed and administered online using
Redcap and participants will be invited by email to take the survey. If a valid email address is unavailable,
participants’ will be invited to complete a paper version by mail.

Recruitment. Interviews: | will invite Seattle area medical directors from Federally Funded Federally
Qualified Health Centers, commonly referred to as community health centers (CHCs), and executive directors
or their designate from community-based organizations (CBOs) identified from public directories from national
minority health organizations to participate in in-person or phone interviews. Survey: | will invite by email and
letter CHCs medical directors and CBO executive directors to take the survey. There are >1100 CHCs in the
U.S. and 58 sites in King County, Washington.** Racial and ethnic minority populations constitute 73% of
clients seen at CHCs, most through Medicaid, thus, CHCs are often located in regions with high density of
targeted populations (e.g. Asian Health Services, Oakland, CA).* | have identified ~800 organizations and
tribal facilities throughout the U.S.*"*' | estimate the sampling pool to be 2000 FQHC and health-related
racial/ethnic-specific community based organizations, from which | need to recruit a minimum of 200 survey
respondents (to detect a 10% difference in survey response proportions from chance assuming .80 power). |
expect to achieve a 50% response rate by sending a personal email/letter invitation, providing incentives
(chance to win a $200 gift certificate), and up to five follow up reminder emails or phone calls.**** | will start
recruitment by approaching 400 entities to reach this target but may increase this number as needed.

Analysis. Interview: Transcripts will be analyzed using a directed content analysis approach.* This strategy
is well-suited to analyses informed by prior data and theory, as is the case with favorable yet critical attitudes
toward genetic testing and return of results.*® *’ These data will qualitatively inform survey question inclusion
and development, based on participants’ ability to respond to questions and the background required, as well
as inform range of responses categories to each question. Survey: Online and paper-based responses will be
combined and analyzed in Stata. Univariate analysis will be conducted to characterize respondents’ and their
responses to survey items. Distribution of responses will be assessed between providers and leaders to
determine if stratified analysis is needed. Bivariate analysis will be conducted to characterize and explore
attitudes toward return of results and demographic variables such as race/ethnicity of service population.
Association testing will be done by chi-squared or other comparable test, but as a cross sectional survey,
power will be limited to infer associations.

Deliverables. At least three manuscripts are planned from this Aim: (1) an analysis of key informant
interviews, (2) survey results of healthcare providers’ and community leaders’ perceptions about benefits and
harms of ES/WGS and about return of ES/WGS results, and (3) implications of the findings for research
practices to engage minority constituents in ES/WGS research.

Anticipated challenges. Adequate recruitment is a challenge that | will address with a large sampling frame,
incentives for participation, and repeated attempts using multiple modalities for contact. Because respondents
may be unfamiliar with ES/WGS to respon, | will use a vignette-based approach to questions and provide
introduction to genomic research and return of ES/WGS similar to that | have used in focus groups.®
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K-Research Aim 2. Characterize the perspectives of racially/ethnically diverse populations on the risks
and benefits of participating in genomic research and receiving ES/WGS results.

Approach. | will use focus groups to elicit views on group benefits/harms related to participation in genomic
research and about receipt of ES/WGS results among participants from four racial/ethnic groups experiencing
health disparities. This research will extend my postdoctoral work on consent and return of ES/WGS to
additional underrepresented populations and will further explore factors influencing research participation. My
prior work found that AA and EA groups held different views about psychosocial harms of genetic information,
trustworthiness of medicine, and relevance of time, family, ethnic identity, and religious faith in offering and
receiving ES/WGS results, underscoring the importance of research to further characterize minority views.®

Research questions. Although there is broad recognition of the potential for clinical/personal benefit from
genetic research and technologies, minority groups may differ in their interest in genetic testing*® *° and their
views about the value of genomic research. | seek to learn about the range of the attitudes among African
Americans (AA), Hispanic/Latino(a) Americans (HL), Asian Americans (AS), and Native Hawaiians Pacific
Islanders (NHPI) toward genomic research involving ES/WGS, addressing three specific questions:

« What are AA, HL, AS, and NHPI, participants’ attitudes toward participation in genomic research? Why?

* What do they perceive as the benefits and risks of receiving ES/WGS results and do these perceptions
differ by population? If so, how do they differ?

* How do their perceptions of benefits and risks relate to their expectations about what results are made
available and how they are returned (e.g., mandatory return versus return by preferences)?

Recruitment. | will recruit adult participants via existing regional research collaborations. Collaborators
include: (1) the UW Pediatric Care Center (see letter from Dr. Jeffrey Wright) whose patients reflect the
racial/ethnic diversity of the Seattle-King County region (American Indian Alaska Native 1.0%; Asian American
15.5%; Black of African American 6.5%, Native Hawaiian and other Pacific Islander 0.8%; White, non-
Hispanic 63.8%; Hispanic Latino 9.2%); (2) the Asian & Pacific Islander Communities Acting Together
(APICAT) comprised of 24 Seattle area ethnic-specific Asian American and Pacific Islander organizations (see
letter from Elaine Ishihara); (3) Meredith Mathews YMCA of Greater Seattle that serves the Central area of
Seattle (see letter from Chip Byrne); and (4) Odessa Brown Children’s Clinic which predominantly serves
African American and Hispanic Latino children (83% non-White or Latino of which 8% Asian; 38% African
American; 17% Hispanic) (see letter from Dr. Ben Danielson). In addition, the Pl of three on-going HL
community health studies in the lower Yakima Valley of Washington State (see letter from Dr. Beti Thompson)
has committed to supporting recruitment. Approach to recruitment varies with each collaborating organization
and may include flyers, phone, and face-to-face recruitment.

Methods. | will convene 20 focus groups of ~10 adults each from underserved racial and ethnic minority
groups (approximately 5 AA, 5 HL, 5 AS, 5 NHPI) for 90 minutes. This number balances the diversity of sub-
populations within racial/ethnic groups with cost. Focus groups with HLs will be conducted in Spanish, as
needed, with the aid of a linguistic and/or cultural translator to maintain consistency in moderation across
focus groups. After completing a demographic survey, focus groups will receive an introduction to health-
related genomic research involving ES/WGS, potential information derived from ES/WGS, and how such
information might be used in health care. They will be asked to discuss their views on participation in such
research and on receiving ES/WGS results both in general and in response to examples of results that differ
in clinical utility, disease severity, age of onset. Following a description of professional recommendations on
incidental findings, participants will discuss the relative potential benefits and harms of three models of return:
(1) mandatory return of incidental findings per American College of Medical Genetics & Genomics (ACMG)
recommendations®” °'; (2) preference-based return of ACMG’s recommended list of incidental findings; (3)
preference-based return of all available incidental findings. Follow up clarifying interviews will be conducted as
needed after initial review of focus group results.

Analysis. Focus group transcripts will be analyzed for thematic content using a content analysis approach.*® |
will analyze participants’ general discussion and responses to example results to characterize their views of
the potential risks and benefits of receiving ES/WGS results and to learn what underlies their perceptions. |
will analyze discussions of different models of returning results to characterize the relative importance of
preferences and choice to receiving results. Themes from the analysis will be compared between racial and
ethnic focus group strata to identify similarities and differences.”> Exploratory analysis of themes will be
conducted across focus groups according to participant demographics such as gender, socioeconomic status,
and rural versus urban geographic residence to generate hypotheses about perceptions on return of results.
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Deliverables. Two manuscripts are planned from this research: (1) overall and group-specific perceptions of
potential benefits and risks of receiving ES/WGS results including what underlies these perceptions, and (2)
perspectives on acceptability of professional recommendations for return of incidental findings. These
deliverables will provide the framework for developing survey tools for assessing preferences for
genetic results and impact of receiving results in the R00 proposal.

Anticipated challenges. To address adequate participant recruitment and retention, | have identified multiple
well-established community partners for recruitment for each population and will provide incentives for
participation. Content may be challenging for participants so, as needed, | will conduct educational sessions,
clarifying interviews or more focus groups. For all aims, | recognize that the applicability/generalizability of
findings to heterogeneous racial and ethnic groups is a significant limitation and likely unwarranted. | will
attend to this in all research phases, particularly in analysis and manuscript preparation.

Table 5. Training and research activities during mentored Year 1 Year 2
phase Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Training Goal 1: Acquire skills in the development,

conduct, and analysis of quantitative surveys Courses

Training Goal 2: Acquire skills for conducting research

. g J ST o, Courses
with racial and ethnic minority communities

Training Goal 3: Acquire detailed understanding of
theoretical and empirical on concepts of group harms CGHE work group on group harms/benefits
and benefits

K-Research Aim 1: Characterize and analyze the Interviews
perspectives of community leaders and healthcare Survey
providers of minority populations about participation in Analysis
_genomic research. Manuscripts

Recruit
Focus groups
Analysis
Manuscripts.

K-Research Aim 2: Characterize and analyze the
perspectives of racially/ethnically diverse populations on
the risks and benefits of receiving ES/WGS results.
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Training in the Responsible Conduct of Research
Prior RCR Training

Since 2002, | have participated in the UW training requirement to complete the online Collaborative Institutional
Training Initiative (CITI) courses in the Biomedical Human Research Curriculum (last certification completed on
June 8, 2011). CITI focuses on history and ethical principles, regulations and process, informed consent,
research with protected populations, group harms, HIPAA and human subjects research, and conflicts of
interest in research involving human subjects.

Planned RCR Training During the Award Period

In Year 1, | will take the UW course entitled the Biomedical Research Integrity series. This training in the
responsible conduct of research covers the following topics through five, 1-hour long lectures and
corresponding discussions sections: conflict of interest, data acquisition and ownership, peer review,
responsible authorship, research misconduct, researcher/trainee responsibilities and collaborative science.
Also, specific to the concerns of research involving parents and their children, | have participated in and will
continue to participate in the Seattle Children’s Pediatric Bioethics Seminar series.

In Year 1, | will take the UW course entitled the Ethics in Biomedical Research (Genome Science 580, Spring
Quarter). This course in the responsible conduct of research covers the following topics through five, 2-hour
long sessions: teaching/mentoring; integrity of data acquisition, management, analysis; collaboration, sharing
and resources; responsibilities in genomic research; and publication practices.
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ENVIRONMENT AND INSTITUTIONAL COMMITMENT TO THE CANDIDATE
Description of Institutional Environment
University of Washington (UW)

The UW is a public research university located in Seattle, Washington that provides a stimulating and well-
funded environment for multidisciplinary and interdisciplinary research. In fiscal year 2012, the UW received
over $1.4 billion total in sponsored grants and contracts, UW currently serves nearly 50,000 students. The UW
School of Medicine ranks first among public medical schools in federal research funding and second among all
medical schools. There are over 290 specialized research centers at the UW, including over 20 NIH Research
Cores and Centers of Excellence. The University of Washington School of Medicine is a regional resourse
for Washington, Wyoming, Alaska, Montana and Idaho, the WWAMI states. It is consistently recognized as
one of the nation’s top providers of instruction. Researchers within the school explore every aspect of health
and disease. In fiscal year 2011-2012, UW Medicine faculty received $608 million in National Institutes of
Health research awards. Five UW faculty members have won Nobel Prizes in medicine since 1990, more than
any other institution during that time period. Additionally, the UW boasts 52 Institute of Medicine members and
64 National Academy of Science members. The commitment to training is evident in the mission statement of
the UW School of Medicine “to improve the health of the public by advancing medical knowledge, providing
outstanding primary and specialty medical care to people of the region, and preparing tomorrow's physicians,
scientists, and other health professionals.”

Department of Pediatrics, Division of Genetic Medicine

Dr. Yu is a Senior Fellow, Dr. Bamshad is a Professor, and Dr. Tabor is an Assistant Professor in the UW
Department of Pediatrics. The Department of Pediatrics has over 170 faculty members with many engaged in
research. Dr. Bamshad is Chief of the Division of Genetics and Developmental Medicine in the UW
Department of Pediatrics, a division committed to providing excellence in clinical care, education and research
related to a broad spectrum of genetic disorders, birth defects and developmental disabilities. The division,
with 27 faculty, is one of the largest in the U.S. and offers ample opportunities for intellectual interactions and
empirical investigations.

Department of Bioethics and Humanities (B&H), and Center for Genomics and Healthcare Equality
(CGHE)

The Department of Bioethics and Humanities is home to the Center for Genomics and Healthcare Equality of
which Dr. Yu is a former trainee. Dr. Wylie Burke is Professor in B&H and CGHE PI. Dr. Bowen is Professor
in B&H and Co-Investigator with CGHE. The Department faculty is multidisciplinary and pursue a broad range
of scholarship including ethical theory, clinical ethics, public health genetics, and empirical bioethics. Thirteen
core faculty collaborate with an additional 39 Adjunct and Affiliate faculty including Dr. Tabor. The faculty has
an especially strong reputation for and commitment to mentoring and offers opportunities for professional and
intellectual interactions through Bioethics Grand Rounds, Biomedical Research Integrity Series, Summer
Seminar in Healthcare Ethics, annual Charles Bodemer Lecture and other sponsored activities. The CGHE
currently supports eight trainees, and convenes a semiannual all-investigators meeting, biweekly trainee
seminar, and quarterly works in progress sessions. Dr. Burke convenes a faculty writing group that supports
manuscript writing and publication. B&H and CGHE offer Dr. Yu a supportive environment for career
enhancement.

Center for Clinical Genomics (CCG)

The CCG assists investigators conducting translational genetics/genomics research and is a part of the
Translational Technologies and Resources Core (TTRC) of the Institute of Translational Health Sciences, a
partnership between the University of Washington, Fred Hutchinson Cancer Research Center, Seattle
Children’s Hospital and other regional institutions along with community and tribal groups. The CCG is
directed by Dr. Bamshad and Dr. Tabor serves as its lead integrated ethicist. The CCG provides expertise on
study design, guidance on regulatory issues for translational genetics projects, and infrastructure to collect,
organize and maintain phenotypic information and DNA from individuals and families. The CCG will provide
Dr. Yu opportunities to work with clinical genetics/genomics investigators to develop and conduct collaborative
research on the ethics of translational genomic research.
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1. SPECIFIC AIMS

The unprecedented informational power of exome sequencing (ES) and whole genome sequencing (WGS)**
% has motivated rapid growth in health research utilizing ES/WGS and commercialization of ES/WGS for
clinical service. Furthermore, research participants, patients, and the public have affirmed the importance of
receiving individual genetic results®*°® as a motivation for participating in research.”® ® Given the wealth of
information generated by ES/WGS, procedures and policies are needed to address the scope of individual
results that should be considered for return and methods for offering individual results. These questions are
active topics of research and deliberation among genome researchers and bioethicists.®®®> However, little is
known about the views of individuals from minority populations. Moreover, despite some evidence that
preferences and potential harms and benefits of receiving genetic results vary among people from different
racial and ethnic groups, there is inadequate power to study this issue when respondents are recruited to
reflect the general U.S. population. For this reason, most studies of return of ES/WGS results have been
based almost solely on results from European-American (EA) participants,®®®® resulting in a major gap in
knowledge about appropriate practices for offering ES/WGS results in communities other than EA. Rather
than risk disenfranchising a large, growing segment of the U.S. population, it is imperative to understand
minorities’ conceptions of the potential harms and benefits of participating in ES/WGS research and
associated return of results. Important and unresolved questions about ES/WGS research involving
underserved minorities include: (1) what are the attitudes of racial and ethnic minorities toward participation in
ES/WGS research and to what extent are attitudes influenced by policies and procedures for return of
ES/WGS results? (2) what preferences do racial and ethnic minorities have about the offer and return of
ES/WGS results? (3) what outcomes do racial and ethnic minorities who receive ES/WGS results experience?
(4) how do these answers compare to similar data from EA early adopters?

To begin systematically addressing these questions, | propose to complete the following specific aims, as a
foundation for developing and testing strategies for return of ES/WGS results to underserved minorities:

Aim 1: Characterize and describe attitudes of underserved populations toward return of ES/WGS
results in clinical and research settings. | will develop, pilot test, and conduct a survey on return of results
from ES/WGS in African American (AA), Hispanic Latino/a American (HL), Asian American (AS), and Native
Hawaiian & Pacific Islander American (NHPI) individuals (n=800). The survey will assess attitudes toward
receiving results in the context of research participation and healthcare, specifically, attitudes toward types of
results, role of choice, benefits and harms, method of return, and sharing results. The instrument will include
items to assess dis/trust of research/healthcare/medicine, racial/ethnic identity (solidarity/centricism), genetic
knowledge, experiences with genetics, and spirituality/religiosity. Correlations between these constructs and
attitudes toward return of results will be assessed. The survey will be developed and evaluated for its cross-
cultural validity and reliability.

Aim 2: Characterize individual preferences for receiving ES/WGS incidental findings. | will assess
individual preferences for categories of results in a sample of minority adults (n=90 total, 30 AS, 30 NHPI, 30
HL) using the web-based tool, My46 (www.my46.org). Adults will undergo in-depth interviews and complete
surveys before and after setting preferences to describe their decision-making process including their
expectations and motivations for receiving different types of results. Data from AS, NHPI, and HL participants
will be compared to similar previously collected data from AA and EA.

Aim 3: Evaluate the outcome of returning ES/WGS incidental findings to AA. One hundred AA adults
from the Minority Health Genomics and Translational Bio-repository Database (MH-GRID) Study at
Morehouse School of Medicine who have undergone ES will be offered the opportunity to receive incidental
findings. Participants will complete surveys and be interviewed, both before and after receiving results to
assess short-term outcomes including changes in health care utilization, behavioral and lifestyle changes,
sharing genetic information, psychosocial impacts such as anxiety and depression, and attitudes toward
receiving genetic results. Results will be compared to data | recently collected from EA.
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2, RESEARCH STRATEGY
21 Significance

Minority perspectives on the risks and benefits of ES/WGS, and the implications for return of ES/IWGS
results for participation in genomic research, are largely unknown. Information about returning individual
genetic results to racial and ethnic minorities is limited, but it is clear that knowledge and attitudes toward
genetic tests vary among racial and ethnic populations,™ * 2 2495974 3 this can impact test utilization and
willingness to participate in research.” | have shown that AA focus group participants identify a broader set of
possible risks and benefits from ES/WGS than EAs, extending to families, AA communities, and society.E
Moreover, despite evidence of greater than average interest in genetic testing in some minority populations,*®
*® minorities are less knowledgeable about genetics and genetic testing,”” " and frequently hold
misperceptions of genetic risk.”” A major deliverable of this proposal is a quantitative assessment of the
perceptions of the benefits/risks of receiving ES/WGS results in minority populations and a
comparison of these perspectives to those of EAs.

Factors that influence decision-making in minorities about receiving ES/WGS results are poorly
understood. Key factors in the utilization of individual tests include financial access to healthcare,?8
socioeconomic status,®® trust in medicine,?* " and cultural acceptability of genetic services.?”®' The impact
of each of these factors may differ in the context of returning ES/WGS results to minority research
participants.* ® Focus groups with AA highlight how mistrust in healthcare may preclude sharing results with
healthcare providers and the importance of community social supports in results decision-making.® The
meaning and clinical utility of genetic test results (such as BRCAT testing) are known to vary across different
cultural contexts;*®® and orientations to family, time, and spirituality are known to differ and impact utilization
of genetic tests.*®*®® A second major deliverable of this proposal is the identification of the range of
views, compared to EA, that influence decisions about receiving ES/WGS results.

No data exist on whether the ES/WGS results return preferences of minorities vary by result type (e.g.,
carrier status, altered risk for complex disease, etc.) and predicted impact on health, or change over
time. An analysis of results return preferences from WGS in an EA family with a Mendelian disorder
suggested that preferences vary across result types and can change over time.®® Preliminary data suggest
that AA participants’ preferences for results may vary more than those of EA participants; more broadly,
differing cultural contexts may be important to preferences for results.”” The results from the studies | propose
will provide important guidance to researchers and clinicians as there is robust debate about; (1) the best
way(s) to categorize ES/WGS results for return, (2) whether unanticipated results should be returned, and (3)
whether result type will influence preferences for return.?? 5% % A major deliverable herein is to provide
data about minority preferences for results, by result type; and guidance on whether different or more
flexible strategies for ES/WGS results return are necessary when minority participants are included.

No one has conducted a study of outcomes of selecting and receiving ES/WGS results focused on racial and
ethnic minorities. Outcomes may differ because genetic information has different cultural significance and
responses to genetic information are contingent on prior expectations. This study will assess whether
outcomes of receiving ES/WGS results may differ for AA as compared to EA. Study results will
advance research on return of results with AA by assessing if commonly studied outcomes capture
AA participants’ experiences in receiving results and inform the reliability of instruments to measure
outcomes among AA participants.

2.2 Innovation

Studies of minority group attitudes toward return of genetic results have focused on whether individuals are
interested in receiving results and if they recognize commonly held concerns (e.g., privacy, genetic
discrimination).”*'" Further, the heterogeneity of studies and study populations have precluded comparative
analysis of attitudes between populations. Preliminary data from my own work on ES/WGS and that of others
on return of results® & *7 %% 192 indicates minority research participants are likely interested in receiving
ES/WGS results, as seen in EA populations, but that concerns about potential harms may differ than among
EA participants.'” % 1%7% This will be the first study to my knowledge to systematically assess
attitudes on return of ES/WGS results and conduct comparative analysis between minority
populations. | will therefore be uniquely positioned to develop and test models for offering and
returning ES/WGS results in minority populations.

While the information disparity between minority populations about return of results is a fundamental problem
in translational genomics, research on AA participants’ attitudes toward and responses to genetic testing and
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research is most developed. For instance, recent studies suggest that disparity in willingness and utilization of
genetic testing may more accurately reflect an informed difference than the effects of on-going inequality'®, in
other words, a choice. With this in mind, | will be the first to test how AAs respond to a preference-
driven return of ES/WGS results.

2.3 Approach

Project overview. This project utilizes both qualitative and quantitative behavioral research methods to study
attitudes toward return of ES/WGS results, both in general and as a factor in participation in genomic
research, preferences for specific types of results, and outcomes of receiving results among members of
racial and ethnic minority groups. By working within and across multiple populations, | will study issues
specific to the experiences of a particular group and understand factors common to all groups (e.g., fear of
racial discrimination). Aim 1 uses a cross-sectional online survey to solicit AA, HL, AS, and NHPI participants’
attitudes toward receiving results, characterize constructs hypothesized to predict these attitudes (e.g.,
distrust in medicine), and evaluate the relationship between these attitudes and constructs. Aim 2 solicits
preferences from HL, NHPI, and AS participants and uses in-depth semi-structured pre- and post-preference
setting interviews to characterize motivations and concerns about receiving ES/WGS results, the experience
of deciding results preferences, and how to improve this process. These data will also provide an opportunity
to explore reasoning behind main outcomes of survey. Aim 3 returns ES/WGS results to a cohort of AA
participants, based on their preferences for different kinds of results, and uses a mixed methods approach
including surveys and in-depth interviews to assess outcomes of receiving results over at least a 6 month
period. Aims 2 and 3 utilize a secure web-based tool for return of ES/WGS results, My46 [www.My46.org]
(see Dr. Tabor'’s letter). My46 has three modules relevant to this proposal: (1) a Participant Preference Tool
(PPT); (2) a Results Management Tool (RMT); and (3) a Survey and Assessment Tool (SAT). Each participant
profile is linked to a consecutive usage log of participant navigation on the site, including access data (log-in,
log-out), order, and duration of information resources visited on the site. Therefore, | will be able to collect and
analyze data about participant usage of My46, including when participants change their preferences.

231 Aim 1: Characterize and describe attitudes of underserved populations toward return of
ES/WGS results in research and clinical settings.

Research questions. While individuals broadly recognize the potential for clinical/personal benefits and
express interest in receiving genetic test results, underserved populations have been shown to differ in their
interest in individual tests compared to EAs.*® | seek to learn how cultural and social forms of identity influence
(1) individuals’ understandings of the risks and benefits of receiving ES/WGS results, especially consideration
of group harms and benefits; (2) whether or not ES/WGS results are desired; and (3) attitudes toward choice,
method of return, sharing results, and other related issues. Facilitators and barriers to receiving results may
depend on interpersonal obligations that originate from intersecting family contexts, community contexts, and
racial/ethnic identity. To explore the effects of these factors on attitudes toward return of ES/WGS results, |
will address four specific questions:

* What are AA, HL, AS, and NHPI attitudes toward receiving ES/WGS results (i.e., perceived benefits and
risks, expectations, concerns) and do these attitudes differ by population?

+ Do attitudes toward return of results differ in the context of research versus healthcare?

* How important are genetic knowledge and experience, and psychosocial constructs such as temporal
orientation, spirituality/religiosity, family centeredness, distrust of research/healthcare/medicine,
racial/ethnic identity (solidarity/centricism), to attitudes about return of ES/WGS results?

* Do relationships between attitudes and constructs differ among populations?

Participants & recruitment. Building on the formative research proposed in K-Research Aim 2, | will conduct
an online survey of 800 AA, HL, AS, and NHPI working with Lake Research Partners (LRP), a national survey
research company that specializes in research with racial and ethnic minorities (see Dr. Celinda Lake’s letter).
Adults will be recruited from a commercial research panel that includes over 2.1 million active members
accrued through online marketing with over 300 diverse affiliate partner organizations. The panel includes
~678,000 individuals from minority populations (168,000 AA, 210,000 HL, 168,000 AS, 10,500 NHPI, 16,800
AlAN, 147,000 other). LRP report an overall 40% response rate using this research panel that will require
inviting approximately 500 individuals from each racial/ethnic group. The target of 800 respondents across
four underrepresented groups will allow for generalizability within and comparisons between these groups (to
detect a 15% difference in survey response proportions between two groups assuming .80 power).
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Survey Development and Validation. Building on K-Research Aim 2, survey domains will include attitudes
toward receiving results, in general, and as a factor in participation in genomic research, including the role of
choice, expected benefits and harms of receiving results, and preferences for different types of results;
method of return; and sharing results. Iltems about attitudes will include those regarding respondents’ own
genetic information. The instrument will include items to assess distrust of research/healthcare/medicine' "%,
racial/ethnic identity (solidarity/centricism)''® """ temporal orientation''?, spirituality/religiosity, family
centeredness, genetic knowledge/experience, genetic numeracy/literacy, and standard demographic items
(gender, age, race, ethnicity, education, income, occupation, perceived social status). Items from validated
instruments (e.g., Healthcare System Distrust Scale, Multigroup Ethnic Identity Measure, Zimbardo Time
Orientation Inventory) will be used when available for predictive constructs, recognizing that validity and
reliability have not been evaluated in multiple languages or in a survey on return of results. ltems for
remaining constructs will be developed in-house. The instrument will be pilot tested with at least 5 individuals
from each population and cognitive interviews will be conducted with participants to improve face validity. The
survey will be translated from English to Spanish, Mandarin/Cantonese, Korean, Tagalog, and Viethamese.
Iterations of back translation and rewording will be conducted to ensure validity and comparability.

Survey implementation. A link to the online survey will be sent to adults who self-identify as AA, HL, AS or
NHPI to obtain a total of 800 responses (~200 for each AA, HL, AS, and NHPI group). Two email reminders
will be sent to those who have not completed the survey to remind them of the link and to complete by the
stated deadline. Adults who complete the survey will receive a thank you reward such as digital coupons.

Analysis. Univariate statistical analysis will be conducted to characterize participant responses overall and
within racial/ethnic subgroups. A subset of demographic items and items to capture reasons for survey refusal
will be used to compare non-responders. Bivariate analysis will be conducted to characterize attitudes toward
return of results and to assess differences between racial/ethnic groups. Differences will be tested statistically
using chi-squared or other comparable test. As a cross sectional survey focusing on characterizing group
differences in attitudes, power is limited to detect differences between groups, whereas | expect to have
sufficient power to evaluate selected attitude-construct associations in the overall sample. Therefore,
associations between selected construct measures and selected outcomes will be evaluated by regression
analysis overall, stratified by race/ethnicity, and adjusted for select demographic variables.

Deliverables. Three major deliverables will compare similarities and differences in group perspectives toward
return of ES/WGS results: (1) attitudes toward receiving ES/WGS results, including potential benefits and
harms; (2) relationship between attitudes toward receiving ES/WGS results and participation in ES/WGS
research; and (3) factors associated with attitudes toward receiving ES/WGS results.

Anticipated challenges. To assess potential responder bias, which may threaten generalizability of
findings'"®, | will query non-responders on selected demographic items for comparison to responders and
reasons for refusal. Establishing construct validity of psychometric measure items and genetic terms in
different languages and cultures threatens comparabilty of findings between groups. To address this | will
work with LRP to conduct iterative translation and back translation of in-language versions, and conduct in-
language pilot testing and associated cognitive interviews to improve construct validity. Finally, generalizability
of findings will be limited because lower SES respondents to an online study are likely to differ in other ways,
for instance, to lower SES patients seen in a community clinic.

2.3.2 Aim 2: Characterize individual preferences for receiving ES/WGS incidental findings.

Research questions. Recent studies of preferences and public attitudes toward genetic information suggest
that most individuals seek all available genetic result information, do not distinguish between primary and
secondary results from research, and are motivated by the potential for both clinical and personal utility.*: > ¢%
14119 Yet many of these studies have been conducted among high SES, European-American “early
adopters”?” "?' enrolled in studies of direct-to-consumer genetic testing, and studies of research participants

and the public have focused on attitudes toward results, in general. In contrast,[Unpublished

Unpublished

Unpublished In this context, | plan to
ask the following research questions:
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* Do underserved minorities’ preferences for genetic results from participation in ES/WGS research differ
from those of “early adopting EAs” and if so, how and why?
* Do particular orientations to time, family, cultural identity, and spirituality impact preferences for results?

Recruitment. | will use the same existing collaborative relationships to recruit adult study participants as
described in K-Research Aim 2. Adults from underrepresented minority groups (n=90; approximately 30 AS,
30 NHPI, and 30 HL) will be recruited from the UW Pediatric Care Center (UWPCC) and via local public health
clinics and organizations including Odessa Brown Children’s Clinic (OBCC), Meredith Mathews YMCA
(YMCA), and the Asian Pacific Islander Coalition Acting Together (APICAT) for Healthy Communities.
Recruitment will include a mixture of phone, email, and flyer-based recruitment. | do not anticipate difficulty
recruiting 90 study participants and will provide a $50 giftcard as incentive. During the K-phase | will explore
options for recruiting AIAN with the Seattle Indian Health Board and adjust participant numbers accordingly.

Preference Setting Sessions. Sessions will be modeled on my preliminary study with AAs. Adults will be
presented a hypothetical research scenario where they have undergone WGS and are asked to set
preferences for receiving results using My46. They will be given the choice to receive results for conditions
organized by categories: disease risk, carrier status, genetic syndromes, medication response, and ACMG
recommended conditions. Preferences will be recorded in My46. Using the survey functionality of My46, they
will take a baseline survey before setting preferences to characterize demographics; experience with genetic
and numeracy; health status, healthcare utilization and insurance status; self-efficacy; and orientations to
time, family, cultural identity, and spirituality. After setting their preferences, they will take a survey to describe
their motivations and concerns about receiving genetic results. All participants will be interviewed before and
after selecting preferences to better understand their preference decisions in the context of their expectations
and concerns, specifically what motivated their preference decisions. Interviews will be audio-recorded.

Analysis: Frequencies of participant preferences for results overall and by subgroup will be tabulated for all
results, results by category, and individual conditions. These data will be directly compared, both quantitatively
and qualitatively, to those from AA and EA in previous studies. Associations between preferences and
hypothesized predictors (e.g., experience with genetics) will be assessed in the overall sample of responses.
Motivations and concerns from surveys will be described for each group. Survey analysis will be conducted in
consultation with the Center for Biomedical Statistics at the UW. Qualitative themes about motivations and
concerns will be identified from interview transcripts through content analysis using standard coding, notation,
and memoing.** Themes from the qualitative analysis and survey results will be compared between racial and
ethnic groups to identify similarities and differences. These data will be compared to those previously
collected among EAs and AAs (see Dr. Tabor’s letter). Group level survey analyses will be descriptive, due to
limited sample size, however, when combined with qualitative session data they will provide critical data for
generating hypotheses about how minorities think about receiving genetic results from ES/WGS.

Deliverables. Two major deliverables will characterize group perspectives on return of ES/WGS: 1) Analysis
of preferences for managing results across racial and ethnic strata; and 2) factors that may affect preference
decisions including informational needs, demographic characteristics, psychometrics (self efficacy, ethnic
centricism, temporal orientation, religiosity), motivations and concerns about receiving genetic information.

Anticipated challenges. A key challenge will be an ascertainment bias of participants who are predominantly
of higher SES or of lower SES. To obtain a balanced sample, | plan to recruit from a wide variety of clinical
and community setting and will include SES as an inclusion/selection criteria.

2.3.3 Aim 3: Evaluate the outcome of returning ES/WGS incidental findings to AA.

Research questions. Several potential outcomes are expected from return of ES/WGS results including
medical treatment/prevention; psychological outcomes that may positively or adversely affect health-related
behaviors and lifestyle changes; sharing of genetic information with family members leading to cascade
testing; sharing results with healthcare providers expected to yield personalized healthcare; and changes in
healthcare utilization. Receiving results may also impact interest and willingness to receive additional genetic
information in the future and even participation in genetic research. In this aim, | address two main questions:

* What short-term outcomes do AAs experience from receiving ES/WGS results?
* Do outcomes differ between EA and AA research participants?
Return of ES/WGS results through genetic counselor and My46. AA adults enrolled in ES/WGS studies

(n=100) will be recruited to receive ES/WGS results through a combination of genetic counseling and online
return of results tool My46. Time course analyses require a minimum of 75 participants at 0.80 power to detect
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a measurable difference of 21.97 points for the PHQ-9 and =1.5 points for the PAGIS overall scores
(described below). Recruiting ~25% of available MH-GRID participants is likely and will provide a sample size
of 100 to protect against individuals who may withdraw or may not have a returnable result. Mirroring the
procedures in Aim 2, AA adults will communicate their results preferences to study staff using My46. These
preferences will be used to filter results offered for return. | will utilize an existing UW Variant Review Board
(VRB) comprised of 12 medical/clinical geneticists, genetic counselors, genome scientists and ethicists,
chaired by Drs. Bamshad and Burke to (1) decide which specific genes to assess for returnable results; (2)
adjudicate returnable results in light of participant preferences; (3) provide guidance about what counseling
should be provided with each result. Each result will be validated (i.e., confirm that a result is not a false
positive) in the molecular diagnostics service lab of the UW Department of Laboratory Medicine and offered
for return by a certified genetic counselor using My46. Ms. Seema M. Jamal, My46 staff genetic counselor, will
return ES/WGS results with the aid of My46. Ms. Jamal has extensive experience as a genetic counselor and,
prior to her current position at the UW, was an assistant professor in the genetic counseling program at
Boston University. Ms. Jamal also has extensive experience returning ES results, specifically secondary
results as staff genetic counselor for a current study on returning ES research results (Tabor R01). Outcomes
of receiving results will be assessed among all 100 participants using psychometric, behavioral, and attitudinal
surveys, and qualitative interviews with a subset of 50 participants.

Study population. AA participants will be recruited through the Minority Health Genomics and Translational
Research bio-repository Database (MH-GRID) housed at Morehouse School of Medicine, a historically black
medical school, which includes >435 self-identified AA adults with annotated ES/WGS variant data. Additional
AA adults may be recruited from other studies housed at Morehouse who would undergo prospective
sequencing at UW (see letter of collaboration from Drs. Quarells and Royal).

Evaluation of existing annotated exome sequencing data. Because of the costs associated with CLIA
testing, | will concentrate on returning results from existing clinical genetic tests. The VRB will select for review
50 to 100 genes and associated phenotypes, including those recommended by the ACMG,* representing a
range of possible kinds of results that may be returned in ES/WGS studies. These will be largely based on
recommendations of NHGRI-funded projects studying return of results®® and supplemented with conditions of
public health priority among the AA population (e.g., Type 2 diabetes, sudden death, Alzheimer’s Disease).

Assess outcomes through participant Table 6. Selected My46 Surveys
surveys. | will collect responses at 4 Domain Instrument(s)/
time points using My46: at baseline prior Sources

™ T2 T3 T4

: ; Your Health (Anxiety/Depression) PHQ-9 X X X
toﬂ Chootst"ng preierences (-Trj?)’ Sfrecﬂy Health Care Use NHANES/PhenX X X X
aner ‘Se ng Pre erences (T2), directly Insurance Information NHANES/PhenX X X X
following receipt of results (T3), and 6  About You (demographics) In-house/multiple X
months after receipt of results (T4). Motivations/concerns about results  In-house X X
My46 standard surveys include both Satisfaction Receiving Results In-house X X

. . : Plans for Sharing Results In-house X X
paper validated _and non-v_alldat(_ed |tems Response to your results PAGIS X X
for corresponding domains ‘“5j[ed I Sharing genetic research results In-house X X
Table 6. Outcome measures will include _ Future Results In-house X
the following:

(1) Psychological impact of receiving results (T1/T3/T4). | will assess psychological measures such as
depression and anxiety, and the psychological impacts of genetic results using validated instruments such as
the PHQ-9'% and the Psychological Adaptation to Genetic Information Scale (PAGIS)'?® before and after
receiving results to assess changes in depression and anxiety.'®* ' (2) Insurance/Healthcare utilization
outcomes (T1/T3/T4). Before and after receiving results, | will ask participants how often they see their
healthcare provider and about their health, disability, longterm care, and life insurance status. After results, |
will ask if they have visited or spoken to a healthcare provider since receiving results, if so, the kind of care-
provider contacted (e.g., genetic counselor, clinical geneticist), if they spoke about results, and what, if any,
tests or evaluations were performed. (3) Health-related behaviors and lifestyle (T1/T3/T4). Before and after
receiving results, | will ask about common behaviors such as tobacco use, exercise, and nutrition; and include
items to assess atttitudes toward those behaviors. (4) Sharing results (T1/T3/T4). Before receiving results, |
will ask participants their intentions to share results. | will compare these intentions to post-results sharing of
results and query reasons for sharing or not sharing different kinds of results, and if and why they changed
their plans about sharing. (5) Expectations for future results (T4). To assess if receiving genetic results
either positively or negatively impacts preferences for additional results in the future, | will assess changes in
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preferences for up to 6 months after initial results disclosure and ask participants their preferences for
receiving future updates on results that have been returned and their interest in receiving results in the future.

The Clinical Sequencing Exploratory Research consortium Outcomes & Measures Workgroup has collected
commonly used measures under important domains and will be available to me for final measures selection.

Qualitative experience. | will conduct semi-structured qualitative interviews with a sub-sample of 50 AA
participants prior to receiving results, and 2-4 weeks and 6 months after participants have reviewed results to
assess their experience and outcomes of receiving results. Interviews before results return will focus on
participants’ expectations about receiving results. Interviews after results return will focus on learning how
participants have responded to results (e.g., impacted their health-related behaviors and attitudes) and
whether the surveys adequately captured their response to results.

Analysis. Survey data will be analyzed to generate summary statistics. Responses to validated scales will be
summarized following published practices. Outcome survey data from AAs will be directly compared to similar,
existing data from EAs (n=150) who have received ES/WGS results using My46 or a genetic counselor.
Following Table 6, | will (1) calculate differences in measures before and after receipt of results to assess
impact of results, (2) calculate differences in outcomes measures between 2-4 weeks and 6 months after
receipt of results to assess if outcomes are sustained over time, (3) summarize remaining single time point
measures and (4) compare data from AAs and EAs to test for differences in impact of receiving results,
changes overtime, and other single time point measures between AAs and EAs. | will evaluate effects of SES
variables such as income, education, occupation, perceived social status, as well as health literacy and
numeracy all of which have been shown to impact outcomes. Qualitative thematic analysis from interviews will
be conducted and results compared to interviews previously conducted with EAs (see Dr. Tabor’s letter).

Deliverables. Through this study, | will (1) characterize the short term outcomes of receiving ES/WGS results
among AA adults and determine if these outcomes are sustained over a 6 month period and (2) produce a
comparison of outcomes between AA and EA cohorts. Through a comparison of qualitative interview data and
survey assessments of outcomes, | will (3) assess whether selected outcomes accurately capture/reflect
those deemed important by AA participants and whether additional constructs need to be explored in future
studies involving AA participants.

Anticipated challenges. Retention of study participants to study completion is a challenge | will address by
providing incentives for completing each phase of the study including surveys and interviews. Some
participants might not have results eligible for return. Given that ES/WGS data will be available from each
individual, | will supplement the number of genes assessed in any particular individual so as to capture at least
one result for return. Prior survey research with early adopters has reported measurement ceiling effects."’
ltems will be pretested and response categories revised as needed to reduce this possibility in the field.
Outcomes may not develop or be observable over the 6-month period of follow up and is a practical limit of
this study. Finally, comparison of outcome data in AAs to those previously collected in EAs may be limited due
to the passage of time. This study will provide a foundation for future longitudinal studies of outcomes with
AAs and other minority populations.

2.4 Timeline

Years 3-5 (R00 Phase) Year 3 Year 4 Year 5
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Aim 1

Recruitment

Interviews & survey development
Implement survey

Analysis and manuscripts

Aim 2

Recruitment

Conduct interviews

Analysis and manuscripts

Aim 3

Recruitment

Assess preferences

ES/WGS analysis, VRB recommendations, CLIA testing
Return results

Survey data analysis

Qualitative interviews

Analysis and manuscripts
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PROTECTION OF HUMAN SUBJECTS

If any research herein is determined non-exempt, we will then submit an appropriate human
subjects research application based on guidance from the UW IRB. Research projects proposed
in this K99RO00 include both exempt and non-exempt research.

K-Research Aim 1 and 2, and R00-Specific Aim 1

This human subjects’ research falls under exemption category 2. These projects and aims use
focus group, cognitive interview, and survey methodologies to conduct qualitative and
qguantitative research on attitudes toward genetic research and return of ES/WGS results. None
of these require completion of a task or conduct of an intervention.

Risk to Subjects

Human Subjects Involvement and Characteristics

A total of n=1240 (40 participants for interviews in K-Research Aim 1; 200 survey respondents
in K-Research Aim 1; 200 focus group participants in K-Research Aim 2; and 800 survey
respondents in R00-Specific Aim 1) subjects ages 18 and over will be recruited for focus
groups, interviews, or survey. Subjects for K-Research Aim 2 and RO0 Aim 1 will be recruited
who self-identify as African American (AA), Hispanic/Latino American (HL), Native Hawaiian
Pacific Islander (NHPI) or Asian American (AS). Subjects for K-Research Aim 1 will be
recruited from community health clinics and community-based organizations that serve African
American (AA), Hispanic/Latino American (HL), Native Hawaiian Pacific Islander (NHPI) or
Asian American (AS) populations. Preferrably, individuals who self-identify as members of these
racial and ethnic groups will be recruited as interview participants in the K-Research Aim 1.

Source of Materials

Subjects for K-Research Aim 1 interviews and surveys will be from Federally Funded Federally
Qualified Health Centers, commonly referred to as community health centers (CHCs), and from
community-based organizations (including federally recognized tribal facilities) identified from
public directories from national minority health organizations. Subjects for K-Research Aim 2
focus groups will be recruited from the University of Washington Pediatric Care Center (see Dr.
Jeffry Wright's letter of commitment), Odessa Brown Children’s Clinic (see Dr. Ben Danielson
letter of commitment), Meredith Mathews YMCA of Greater Seattle (see Chip Byrne’s letter of
commitment), APICAT (see Elaine Ishihara’'s letter of commitment) and existing studies
involving Hispanic Latino(s) Americans (see Dr. Beti Thompson letter of commitment). Subjects
for the R00-Research Aim 1 survey will be recruited through Lake Research Partners and their
online vendors (see Celinda Lake's letter of commitment). Although, | will receive those data as
anonymous data, | will review their recruitment protocols and data collection methods to ensure
that they are following human subjects regulations appropriate for research.

Potential Risks

Participants may experience discomfort when answering focus group, interview or survey
questions about their own experiences or feelings. Although we will ask participants to keep
what is said in focus group discussions in confidence, participants may repeat things said during
the focus group to others. All the procedures that will be carried out during this study are
believed to represent very low risks or have no known medical risks to date.

Adequacy of Protections Against Risks
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Recruitment and Informed Consent
Recruitment for K-Research Aim 1 of individuals identified from publicly available lists will be
conducted by email, if available, or by letter. A maximum of three attempts by phone or email
will be made to encourage participation in the interview and or survey. Focus group recruitment
(K-Research Aim 2) will involve a mixture of direct phone solicitation of eligible adults when lists
are available, electronic and paper directed advertising (i.e., study flyer and study postcards)
when eligible individuals visit the UWPCC, and if necessary onsite face-to-face recruitment.
Study flyers will be posted on public bulletin boards at community organizations with the
organization’s approval. | will either contact eligible adults from call lists or respond to inquiries
by phone. During the phone call, staff will explain the content of the study and assess their
eligibility and availability for specific focus group dates and times. A letter describing the study
and directions to the focus group or interview will be mailed to those interested in participating.
Study staff will follow up by phone to answer questions about the study and confirm the date
and time. Recruitment for R00-Research Aim 1 will involve sending an invitation to participate
in an online survey via email. Up to three reminder emails will be sent to encourage
participation.

As exempt research, subjects will be provided a written statement describing the study
purpose, procedures, risks and benefits, human subject protections, confidentiality, and
alternatives to participation; and will not undergo a written consent procedure.

Protections Against Risk

When study staff contact eligible individuals by phone, no more than 3 call attempts will be
made for recruitment. Subjects will be informed that they do not have to answer any questions
and are free to withdraw from the study at any time. At the start focus groups, the moderator will
reiterate that our discussion is confidential and that we ask participants to be respectful of each
other. All personal information will be kept in locked cabinets and on password-secured
computers. Although we will have access and collect contact information for the purposes of
recruitment, that information will not be linked to audio files or transcripts. Any inadvertently
captured personally identifiable information will be redacted from transcripts. Audio-recordings
will be destroyed within 2 years of the completion of the study.

Potential Benefits of the Proposed Research to Human Subjects and Others

The focus group, interview, and survey data will help investigators better understand attitudes
toward return of ES/WGS results. While there are minimal risks involved in participating in this
study, there are no direct benefits to subjects. The risk benefit ratio for individual subjects is
very low.

Importance of the Knowledge to be Gained

The proposed research will benefit researchers in genome science and ethics, as well as policy
makers and IRBs, by providing empirical data about how to discuss and return the kinds of
results that will be identified from exome and whole genome sequencing research in a range of
racial and ethnic populations. This will facilitate the ethical conduct of this research in a way that
benefits participants in the future.

R00-Specific Aim 2
This research is non-exempt because the potential to link study data with personal identifiable

information will be maintained and because participants will be asked to set their preferences for
results and complete surveys using the online tool My46.
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Risk to Subjects

Human Subjects Involvement and Characteristics

A total of n=90 subjects ages 18 and over will be recruited for interviews. Subjects RO0 Aim 2
will be recruited who self-identify as Hispanic/Latino American (HL), Native Hawaiian Pacific
Islander (NA) or Asian American (AS).

Source of Materials

Subjects for R0O0-Research Aim 2 interviews will be recruited from the University of Washington
Pediatric Care Center (see Dr. Jeffry Wright's letter of commitment), Odessa Brown Children’s
Clinic (see Dr. Ben Danielson letter of commitment), Meredith Mathews YMCA of Greater
Seattle (see Chip Byrne's letter of commitment), APICAT (see Elaine Ishihara’s letter of
commitment) and existing studies involving Hispanic Latino(s) Americans (see Dr. Beti
Thompson letter of commitment).

Potential Risks

Participants may experience discomfort when answering interview and survey questions about
their own experiences or feelings. All the procedures that will be carried out during this study
are believed to represent very low risks or have no known medical risks to date.

Adequacy of Protections Against Risks

Recruitment and Informed Consent

Preference study recruiment for R00-Specific Aim 2 will involve a mixture of direct phone
solicitation of eligible adults when lists are available, distribution of electronic and paper directed
advertising (i.e., study flyer and study postcards) through institutional lists, and if necessary
onsite face-to-face recruitment. Study flyers will be posted on public bulletin boards at
community organizations with the organization’s approval. | will either contact eligible adults
from call lists or respond to inquiries by phone. During the phone call, staff will explain the
content of the study and assess their eligibility and availability for study participation. A letter
describing the study, directions, and consent form, will be mailed to those interested in
participating. Study staff will follow up by phone to answer questions about the study and
confirm scheduling a date and time.

Upon arrive at the University of Washington for the interview, subjects will be provided a
consent form and study flyer describing the study purpose, procedures, risks and benefits,
human subject protections, confidentiality, and alternatives to participation for the study; and will
undergo a written consent procedure. Study staff will review the consent form, solicit and
answer any questions, and document consent.

Protections Against Risk

When study staff contact eligible individuals by phone, no more than 3 call attempts will be
made for recruitment. Subjects will be informed that they do not have to answer any questions
and are free to withdraw from the study at any time. At the start of the interview, the interviewer
will reiterate that the discussion is confidential, explain that all personal information will be kept
in locked cabinets and on password-secured computers, explain that a link between data and
personally identifying will be maintained by a code which will only be available to study staff,
describe that any inadvertently captured personally identifiable information will be redacted from
transcripts, and that audio-recordings will be destroyed within 2 years of the completion of the
study.

Potential Benefits of the Proposed Research to Human Subjects and Others
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These interview data will help investigators better understand attitudes toward return of
ES/WGS results, specifically the role of preferences for receiving results and its importance to
participation in genomic research. While there are minimal risks involved in participating in this
study, there are no direct benefits to subjects. The risk benefit ratio for individual subjects is
very low.

Importance of the Knowledge to be Gained

The proposed research will benefit researchers in genome science and ethics, as well as policy
makers and IRBs, by providing empirical data about how to discuss and return the kinds of
results that will be identified from exome and whole genome sequencing research in a range of
racial and ethnic populations. This will facilitate the ethical conduct of this research in a way that
benefits participants in the future.

R00-Specific Aim 3

This human subjects’ research is non-exempt because of the potential to link study data with
personal identifiable information will be maintained and because participants will receive
ES/WGS results through a genetic counselor in conjunction with the online tool My46.

Risk to Subjects

Human Subjects Involvement and Characteristics

This research will be conducted with African American subjects (n=100), ages 18 years old or
over, recruited from existing studies involving whole genome or exome sequencing. Original
studies will either have ongoing contact with subjects or have IRB approval for re-contact and
consent for other projects. Written information and biological samples (blood, buccal cells,
saliva) will be collected from each study subject for CLIA-validation of results to be returned.

Sources of Materials

Human subjects enrolling in the research outlined in this proposal will be ascertained from on-
going exome or whole genome sequencing studies, specifically MH-GRID (see Dr. Rakale
Quarell and Dr. Charmaine Royal’s letter of commitment). Samples of blood, saliva, or buccal
cells from which DNA is to be extracted (for validation of results to be returned) will be shipped
directly to a CLIA approved laboratory at the University of Washington for CLIA validation.
Qualitative and quantitative data from subjects will be collected from interviews and online
surveys and validated tools, including data about psychological, social and health-related
responses to receiving results.

Potential Risks

Potential physical risks of this project include discomfort, mild pain and slight bruising at the
phlebotomy site for the blood draw for the CLIA validation of returnable results. This project is
explicitly designed to study genetic information about individuals that may be revealed by the
analysis of the whole genome and exome sequencing data, information that may sometimes be
unexpected. This includes potential results both related and unrelated to the disease that was
the original focus of investigation. Participants will be given the option to not receive some or all
offered results at the beginning of the study. They will also be able to decline participation in this
study, while still participating in the original studies. A Variant Review Board (led by Drs.
Bamshad and Burke) composed of bioethicists, geneticists and genetic counselors, and experts
in regulatory issues, will carefully review possible results of clinical significance and utility that
should be considered for return to individual participants. The Variant Review Board and the
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research team will develop protocols for the return of results tool and genetics counseling to
provide individuals with information about the meaning of possible results and options for next
steps. Additional genetic counseling will be available to all participants after they have received
results and thereafter for the duration of the study. One possible risk to subjects involves
potential compromised confidentiality and potential psychological harm if unexpected genetic
findings are determined appropriate to return to individual subjects. Loss of confidentiality will be
mitigated by strict adherence to secure data practices. Result information will not be
incorporated into participants’ medical records.

Adequacy of Protection Against Risks

Recruitment and Informed Consent

I will work closely with the Principal Investigators of the original studies, and their institutional
IRBs, to coordinate recruitment and informed consent of subjects for this study. Only subjects
from original studies that have permission in their consent forms to re-contact participants about
additional research will be included in this study. The recruitment and informed consent process
will take place in four steps. First, the original study principal investigators will obtain IRB
modifications, if needed, from their institutional IRBs to approach participants about participation
in this study. Once approved, participants will be re-contacted by letter or by phone to either
obtain permission for us to contact them directly, or to allow them the option to opt-out if they do
not wish to be contacted. Second, our study coordinator will contact the participants by letter, e-
mail or phone to recruit them. The coordinator will screen individuals by having them complete
complete a baseline Patient Health Questionnaire nine-item scale (PHQ-9) assessment.®®
Individuals who score over 15 will be excluded to avoid enrolling participants who may be more
likely to suffer adverse psychological responses to results. Participants will be excluded if they
are not willing to obtain a confirmatory blood/buccal sample for CLIA validation of samples.
Informed consent will take place by video chat or phone, and participants will return signed
consent/assent forms to study staff. The Bamshad lab has been using this informed consent
protocol for several years for other studies. Following receipt of the informed consent
documents, participants will be sent kits for blood/buccal sample collection that will be shipped
for CLIA certified testing.

The Bamshad lab has developed informed consent materials and forms that describe: 1) exome
and whole genome sequencing (ES/WGS), 2) the kinds of results that can be identified from
ES/WGS, 3) the limitations on the interpretations of those results, and that meaning of these
results may change over time, 4) the need for CLIA validation of any genetic results with an
additional DNA sample, 5) potential risks and benefits from different kinds of genetic results to
individuals and to their family members/children.

Protections Against Risk

To minimize discomfort to participants an effort is made to obtain biological samples from
procedures carried out as part of a participant’s routine clinical care. Every effort is made to
protect confidentiality. All clinical information and biological samples will be labeled with a
coded number without any reference to individual identity. All identifiers will be stored in a
protected database isolated from the network and a back-up will be made on a separate
encrypted storage device that will be kept in a locked file cabinet in the locked study coordinator
office. Access to the clinical data will be available only to approved staff. The identity of subjects
will not be revealed in any publications, slides, presentations or other materials. Our current
IRB approval is in compliance with HIPAA regulations. All research planned in this application
will be performed at the University of Washington. Electronic data captured by the My46 has
been configured to ensure access is secure in compliance with HIPAA regulations.
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Potential Benefits of the Proposed Research to Human Subjects and Others

Participants will potentially benefit by having the opportunity to learn about genetic results from
exome or whole genome sequencing that are of clinical or personal utility, and that may affect
their health or life planning in a positive way. These results may be about the disease that they
or someone else in their family has, and they may also be about other conditions. It is also
possible that some participants may not have any returnable findings among the genes studied.

Importance of the Knowledge to be Gained
The proposed research on returning results will benefit researchers in genome science and
ethics, as well as policy makers and IRBs, by providing empirical data about how to discuss and
return the kinds of results that will be identified from exome and whole genome sequencing
research with underrepresented minorities.
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INCLUSION OF WOMEN AND MINORITIES

Recruitment of female participants will be included in all research activities. Based on prior
experience recruiting parents for research studies, women are more likely than men to be
interested in participating in focus groups about genetics. Women are included in the research
studies from which subjects will be recruited for returning results. We have an expectation for
50% female participation.

The purpose of this research plan is to learn the perspectives of underserved racial and ethnic
minorities on participation in genetic research and the return of result from exome and whole
genome sequencing. These populations are well represented in the recruitment sites, study
cohorts contributing to this protocol, and specific aims of this proposal.
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Planned Enroliment Report

Study Title: Returning Exome and Whole Genome Results To Underserved Minority Populations

Domestic/Foreign: Domestic

The overall sample target is underserved/underrepresented racial and ethnic minorities from populations who experience higher rates
of health disparities. Racial and ethnic sampling numbers are appoximations. Explicit inclusion/exclusion of specific racial and ethnic
populations varies depending on specific purpose of each specific aim. Additional AI/AN participants may be recruited depending on
outcomes and timing of mentored conversations with AI/AN community leaders.

Comments:

Racial Cat . Ethnic Categories
aclal Lategories Not Hispanic or Latino Hispanic or Latino Total
Female Male Female Male

American Indian/Alaska Native 4 4 0 0 8
Asian 169 169 0 0 338
Native Hawaiian or Other Pacific Islander 169 169 0 0 338
Black or African American 204 204 0 0 408
White 0 0 169 169 338

More than One Race 0 0 0 0 0
Total 546 546 169 169 1430

Study 1 of 1
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INCLUSION OF CHILDREN

Subjects age 18 years or over will be recruited into this study. No one under 18 years of age
will be recruited into this study.
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