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1

Introduction and Overview1

Genomic medicine is defined as the routine use of genomic informa-
tion about an individual as part of his or her clinical care as well as the 
health outcomes and policy implications of that clinical use. It is one 
approach that has the potential to improve the quality of health care 
by allowing practitioners to tailor prevention, diagnostic, and treatment 
strategies to individual patients (NHGRI, 2018). In recent years, research 
breakthroughs, technological advances, and the decreasing cost of DNA 
sequencing have led to the wider adoption of genomic medicine. However, 
as with the introduction of new technologies into health care, there are 
concerns that genetic and genomic testing and services will not reach all 
segments of the population both now and in the near future, and there 
remains a gap in knowledge regarding potential health care disparities2 in 
genomic medicine and precision health approaches, said Cathy Wicklund, a 
workshop co-chair, the director of the graduate program in genetic counsel-

1 This workshop was organized by an independent planning committee whose role was lim-
ited to identification of topics and speakers. This Proceedings of a Workshop was prepared by 
the rapporteurs as a factual summary of the presentations and discussion that took place at 
the workshop. Statements, recommendations, and opinions expressed are those of individual 
presenters and participants, and are not endorsed or verified by the National Academies of 
Sciences, Engineering, and Medicine, and they should not be construed as reflecting any group 
consensus.

2 A health care disparity as defined by the Institute of Medicine report Unequal Treatment: 
Confronting Racial and Ethnic Disparities in Health Care is a difference in treatment provided 
to members of different groups that is not justified by the underlying health conditions or 
treatment preferences of patients (IOM, 2002, pp. 3–4). 

1
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ing at Northwestern University’s Feinberg School of Medicine, and the past 
president of the National Society of Genetic Counselors.

Two of the major obstacles to accessing genetic testing and the corre-
sponding downstream care are the potential for high out-of-pocket costs to 
patients and a primary care workforce that may be unprepared to deliver 
genomic medicine to patients (Hauser et al., 2018). In addressing these 
challenges, it may be useful to explore how public and private payers design 
health insurance benefits and make decisions regarding the reimbursement 
of genetic testing and counseling, which could point to ways to help lessen 
any disparities in access to genomic medicine. To begin with, making 
genetic and genomic services accessible and operational in all primary care 
settings, including clinics that are under-resourced and serve diverse patient 
populations, may help avoid worsening health care disparities (Mikat-
Stevens et al., 2015). Another issue is poor communication between health 
care providers and the community, which helps create an access barrier and 
can contribute to a fear of genetic and genomic testing among patients who 
are confused about and lack awareness of this aspect of medicine (Rahman 
et al., 2013). To address these issues and provide equitable access to genetic 
testing and downstream care, it may be useful to strengthen relationships 
between primary care providers and genetics specialists. This can lead to 
an increase in appropriate referrals to genetics specialists when necessary 
and therefore foster patients’ trust in the usefulness of genetic medicine 
(Rahimzadeh and Bartlett, 2014). Other potential solutions are providing 
better access to reliable patient and provider educational materials at the 
point of care and developing continuing education programs for primary 
care providers that emphasize genomic medicine (IOM, 2015). 

On June 27, 2018, the Roundtable on Genomics and Precision Health 
hosted a public workshop to examine the gaps in knowledge related to 
access to genomic medicine and to discuss health care disparities and possi-
ble approaches to overcoming the disparate use of genomic medicine among 
populations.3 Workshop topics included research on access to genetics and 
genomics services in medically underserved areas, model programs of care 
for diverse patient populations, and current challenges and possible best 
practices for alleviating health care disparities as they relate to genomics-
based approaches. The workshop brought together diverse stakeholders to 
offer their perspectives and participate in workshop discussions. 

3 The workshop agenda, speaker biographical sketches, Statement of Task, and list of regis-
tered attendees can be found in Appendixes B, C, D, and E, respectively.
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OVERVIEW OF THE WORKSHOP

Disparities in access to genomic medicine is a profoundly complex issue 
that affects many populations, including underrepresented minorities, rural 
communities, medically underserved groups, and others, said Wicklund. 
The topic of disparities in access to genomic medicine is one that has come 
up repeatedly in discussions of the Roundtable on Genomics and Precision 
Health, she added. The workshop planning committee decided to focus 
the day’s discussions on exploring gaps in knowledge about health care 
disparities among these different populations, illuminating the challenges, 
and identifying possible ways to address those disparities and move the field 
forward instead of focusing on challenges related to research. The planning 
committee recognized that there is a lack of genomic data on ancestrally 
diverse populations in existing databases, Wicklund said, and that this cre-
ates major challenges for interpreting genetic test results. Because several 
research consortia are already trying to address this issue, the planning 
committee decided to not make it a focus for discussion during this work-
shop. Instead, she said, the workshop was intended to explore access to 
genetic and genomic services in the clinical realm and the barriers that affect 
a variety of populations.

Consider the challenges and questions that still need to be answered 
regarding disparities, said Vence Bonham, the other workshop co-chair 
and a senior advisor to the director on genomics and health disparities at 
the National Human Genome Research Institute. One desired outcome 
from this workshop, he said, will be the ability to identify needed research 
in this area. Prior to the workshop—on June 21, 2018—a Twitter chat4 
was held to help identify some of the themes that might be important for 
the workshop discussions, Bonham said. The questions posed during the 
 Twitter chat are shown in Box 1-1, and a summary of the discussion can 
be found in Appendix A.

Twitter participants identified several themes related to the challenges 
and barriers patients face when trying to access genetic services, including 
social and language barriers, provider training and education, workforce 
limitations, patient awareness, and privacy and potential discrimination, 
particularly as it pertains to insurance coverage, Bonham said. 

When asked to identify approaches to increasing access to genetic 
services in medically underserved and minority communities, participants 
in the Twitter chat suggested that technologies such as telemedicine could 
help, as would building trust, education, and engagement with the public; 
increased insurance coverage for genomic testing; and the involvement of 

4 Roundtable on Genomics and Precision Health Twitter Chat, #genomicsdisparities, https://
www.genome.gov/27552451/what-is-genomic-medicine/#al-1 (accessed August 16, 2018).
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public health agencies. Twitter chat participants also suggested that part-
nerships among health care systems, community-based organizations, and 
community health workers could lead to better access to genomic services, 
as would efforts to increase health literacy. Drawing on lessons learned 
from the adoption of new technologies in other areas of medicine, partici-
pants emphasized the importance of collaboration and partnership, data 
collection, communication, and fostering a diverse workforce as potential 
opportunities for increasing access to genetic services, Bonham said.

ORGANIZATION OF THE WORKSHOP AND PROCEEDINGS

This Proceedings of a Workshop summarizes the presentations and 
discussions that took place at the workshop. The day began with a keynote 
lecture from Otis Brawley, the chief medical and scientific officer at the 
American Cancer Society and a professor of hematology, medical oncology, 
medicine, and epidemiology at Emory University. Dr. Brawley’s presenta-
tion is summarized in this introductory chapter. Chapter 2 examines some 
of the barriers to accessing genomics and genetics services as experienced 
by individuals, patient advocates, and a provider who serves a rural area. 
Chapter 3 addresses the role of health systems in delivering equitable access 
to genomic medicine. Next, Chapter 4 explores ways in which providers 
can make genomic medicine more accessible to their patients. Chapter 5 
discusses some innovative solutions and models of success for delivering 
genomic medicine to all, including medically underserved populations. 
Chapter 6 identifies unmet needs for alleviating health care disparities in 

BOX 1-1 
Pre-Workshop Twitter Chat Questions

• �What are the biggest challenges faced by #patients when they are trying 
to access genetics-based services (i.e., genetic tests and counseling)? 
#GenomicsDisparities

• �What are some ways to increase access to #genetic services in medically 
#underserved and minority communities? #GenomicsDisparities

• �How can health systems and providers, including those who work at com-
munity clinics, take steps to provide better access to #genetic services? 
#GenomicsDisparities

• �Are there lessons we can learn from other areas of #medicine or #tech-
nology about how to provide equitable access to #genetic services? 
#GenomicsDisparities
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genomic medicine and describes some potential action items proposed by 
individual workshop speakers and participants.

SETTING THE STAGE: AN INTRODUCTION TO 
GENOMIC MEDICINE AND DISPARITIES

Brawley began by defining genetics as the study of heredity—how 
the characteristics of living things are transmitted from one generation 
to the next (Advisory Committee on Health Research, 2002). Genomics 
is the study of genes, their functions, and interactions. The main differ-
ence between these two terms, he said, is that “genetics scrutinizes the 
function and composition of a single gene, whereas genomics addresses 
all genes and their interrelationships in order to identify their influences 
on growth and development of an organism.” It is common today in the 
discussion of genetics and genomics, he added, to hear about various muta-
tions affecting the risk of developing a disease, as in the case of BRCA1 
and BRCA2 mutations and the associated risk of cancer. What may not be 
appreciated, however, is that genomics is now helping to define sub-types 
of disease as well as patients’ response to treatment, Brawley said. 

The study of genomics has led researchers to identify numerous 
 molecular targets that underlie cancer’s growth, some of which can be 
targeted by drugs and are the basis of precision medicine, Brawley said. In 
the mid-19th century, the German pathologist Rudolf Ludwig Karl  Virchow 
provided the first definition of cancer as a disease of uncontrolled cell 
growth and the subsequent spread of cells which then interfere with bodily 
functions. Today’s view of cancer still includes the histological changes 
that Virchow observed under a microscope, but it also takes into account 
the biologic behaviors of cancer cells and their genomic signatures as well. 
For example, Brawley said, as recently as 30 years ago non-small cell 
lung  cancer was considered, based on its histology, to be one disease, but 
researchers today estimate that it may be as many as 80 different types of 
lung cancer, as defined by genomics. 

Similarly, a genomic test called Oncotype Dx looks for mutations in 
an array of 21 genes involved in estrogen receptor-positive breast cancer, 
with the results predicting the aggressiveness of a cancer and serving as a 
treatment-guiding profile. “We are now using genomics to actually deter-
mine how someone should be treated for lung cancer, breast cancer, and 
other diseases,” Brawley said. The results of the Oncotype Dx test, he said, 
could potentially inform 70,000 American women per year that they would 
not benefit from treatment with chemotherapy, thus sparing them its inher-
ent dangers and potentially severe side effects (Sparano et al., 2018). The 
Oncotype Dx test, Brawley said, costs about $4,000. Other genomic tests 
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similar to Oncotype Dx are also expensive, which means that some cancer 
patients do not have the option of taking these tests. 

Overall, the American health care system is inefficient, Brawley said. 
Some individuals consume too many of its resources—which can result in 
inefficiencies and sometimes even adverse effects—while others consume 
too few resources, which can lead to disparities in outcomes and overall 
health. Specifically, one issue with an inefficient health care system is that 
individuals who have poor access to health care tend to have worse clinical 
outcomes, and some may even die as a result of receiving no care or poor-
quality care, Brawley said. 

Given this challenge, one of the important questions is how to provide 
high-quality care to people who often do not receive it, Brawley said. At 
the American Cancer Society, he and his colleagues examine that question 
in terms of what would happen if the state-of-the-art in cancer care was 
applied to the entire U.S. population. For instance, college-educated Ameri-
cans have a much lower death rate from cancer than non-college-educated 
Americans, Brawley said (Singh and Jemal, 2017). One in four cancer 
deaths (or approximately 152,000 individuals each year) could be avoided 
if all Americans, college-educated or not, received the same high-quality 
treatment, Brawley said. 

On the topic of disparities in cancer deaths, Brawley noted that there 
has been a 49 percent decline in age-adjusted breast cancer death rates 
since 1981 but that this reduction has not been uniform across the United 
States (American Cancer Society, 2017). In fact, the decline has been less 
than 30 percent in Alabama, Alaska, Arkansas, Georgia, Idaho, Mississippi, 
Oklahoma, Tennessee, Texas, Utah, and West Virginia, Brawley said. Simi-
larly, while there has been a 39 percent decline in age-adjusted colorectal 
cancer death rates since 1989 for the United States overall, the rates in 
Alabama, Arkansas, Georgia, Louisiana, Mississippi, Oklahoma, and West 
Virginia have declined by less than 30 percent. The differences, he said, 
are not defined by race; instead, those who have seen the largest declines 
are those who have healthy habits and health insurance; who have access 
to care, prevention, state-of-the-art diagnostics, and treatments; and who 
know how to take advantage of the available options for treatment. 

Over the past 40 years, Brawley said, the study of health disparities 
has become an academic discipline that has gone from looking specifically 
at minority health to looking more broadly at health equity. Populations, 
he explained, can be defined or characterized by several features, including 
gender, race, ethnicity, culture, area of geographic origin, socioeconomic 
status, and current location (e.g., urban or rural). The study of minority 
health issues grew out of the civil rights movement of the 1950s and 1960s 
and from the realization that there were racial differences in cancer death 
rates and survival (Fontaine et al., 1972; Howard et al., 1992) as well as in 
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the occurrence of other diseases, such as sickle cell anemia, hypertension, 
and diabetes.

Race, a concept first promulgated by Carl Linnaeus in 1735, is defined 
today by the U.S. Office of Management and Budget (OMB) 2 years before 
each decennial census. It changes over time—President Obama would 
have been classified as white in 1970 and African American in 1980, for 
 example—and is now a sociopolitical characterization and not a biological 
one, said Brawley. Race is rejected by the anthropological community as 
non-scientific and is not a good surrogate for genetics or genomics, Brawley 
continued. Clinical trials should strive for genetic and genomic diversity and 
move past using race, he said.

Genetics do, however, correlate with family lineage. The sickle cell 
trait, for example, is a disease of people of Mediterranean and sub-Saharan 
African origin, even though many think of it as a disease that affects blacks. 
Similarly, cystic fibrosis mutations occur in people of Northern European 
origin, while alcohol dehydrogenase deficiency tends to occur in people 
of East Asian origin. Approximately 12 percent of those living along the 
border between Thailand and Malaysia have a genetic predisposition to a 
skin reaction called Stevens-Johnson Syndrome when given the anti-seizure 
drug carbamazepine, Brawley said. This reaction can be fatal, so identifying 
the individuals with this mutation can save lives; at the same time, however, 
the situation raises the issue of whether population profiling and genetic 
testing is ethical and acceptable. Caution should be exercised with regard 
to population profiling, Brawley said, but in this particular instance, it may 
be appropriate in order to save lives. The word profiling has a very negative 
connotation in some populations, Brawley said, and perhaps there is a need 
to improve the terminology.

Genomic information may help to define populations at risk of disease, 
Brawley said, and it may also help predict the responses of a disease to 
specific treatments; as such, it is an important tool in precision medicine. 
For example, individuals with type 2 diabetes who respond to the drug 
metformin have a different genomic profile from those who do not respond 
to the drug (Luizon et al., 2016). “Genomics is a scientific objective way to 
define or categorize populations,” Brawley said, adding that the goal for 
medicine is for people to become personalized from a fingerprint of their 
biologic makeup and not from racial typecasting.

The practice of “race medicine,” which is based on the assumption 
that diseases affect people of different races in different ways, was used in 
the 19th and early 20th century to justify disastrous experiments such as the 
Tuskegee syphilis study, Brawley said (Reynolds, 1997). Because of this mis-
guided view, the word “genetic” is a loaded term and carries  baggage for 
certain groups of people in the United States, he said. The concept of bio-
logical differences led to the idea that disparities in outcomes exist because 

http://www.nap.edu/25277


Understanding Disparities in Access to Genomic Medicine: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

8 UNDERSTANDING DISPARITIES IN ACCESS TO GENOMIC MEDICINE

PREPUBLICATION COPY —Uncorrected Proofs

treatments tested in whites do not work in African Americans. While some 
believed that disparities exist because African Americans were not receiv-
ing the best available treatments, the majority opinion was that treatments 
needed to be tested in African Americans, Brawley said. As a result, the 
National Institutes of Health Revitalization Act of 19935 required that 
minorities be included in federally sponsored clinical trials and that there 
be a valid subset analysis of the differences among races in Phase III clinical 
trials funded after 1995. 

The legislative requirement for valid subset analysis is an issue, Brawley 
said, because that type of analysis has well-established limitations (e.g., 
false positives/negatives). The phrase “valid subset analysis” is also  ethically 
problematic, Brawley said, because it implies that race is a biological char-
acterization and that disparities result from these genetic differences. The 
law also stipulates that researchers “encourage” minority participation 
in clinical trials, disregarding patient autonomy and the right for patients 
to make their own medical decisions. In addition, experts in clinical trial 
design often avoid subset analysis because it can produce misleading results 
and requires oversampling the subset. “This is an ethical issue because a 
clinical trial involves putting people at risk,” he explained, “so you are 
going to put more of the minority population at risk to get a valid subset 
analysis.”

One example of how subset analysis can produce misleading results is 
the analysis of the data from the original randomized controlled clinical 
trial of tamoxifen. Though tamoxifen is one of the most effective drugs for 
treating breast cancer, Brawley said that a subset analysis of those original 
data would have concluded that tamoxifen does not work nearly as well 
in African American women as it does in white women. In fact, he said, 
it is likely that the U.S. Food and Drug Administration (FDA) would not 
have approved the use of tamoxifen in African American women based 
on this analysis. Today, however, research has shown that tamoxifen only 
works in estrogen receptor-positive breast cancer, revealing that tamoxifen 
is an effective drug for women with the estrogen-receptor-positive disease 
regardless of race. What we can learn from this study, Brawley said, is that 
it is more beneficial to examine a patient’s genetic signature than their race.

On a final note, Brawley reiterated that disparities in access to health 
care are not just about race, but rather have to do with several socio-
economic factors, including where people live. “How can we provide ade-
quate, high-quality care to include preventive services to populations that 
so often do not receive them?” Answering this question and creating an 

5 More information on the National Institutes of Health Revitalization Act of 1993 can 
be found at https://orwh.od.nih.gov/sites/orwh/files/docs/NIH-Revitalization-Act-1993.pdf 
( accessed September 28, 2018).
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equitable health care system in the United States, he said, will first require 
getting Americans to realize that there are large groups of people being left 
behind in terms of their medical care. “Until we change that, we are not 
going to change the health equity problem,” Brawley said.
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2

Exploring the Barriers to Accessing 
Genomic and Genetic Services

Highlights of Key Points Made by Individual Speakers

• Strategies for implementing and assessing genetic services 
should incorporate patient, family, and community feedback. 
Medically underserved communities often have particularly 
complex psychological and social needs, necessitating empathy, 
persistence, and a delicate approach. (Henley) 

• Since many health care providers do not have the  genomics 
expertise required to provide appropriate care for their patients, 
additional genomics training for clinicians could help expand 
the available services of the health care system. ( Friedman, 
Henley, Richardson)

• Local communities would benefit from genomics educational 
materials that are understandable, accessible, and contain 
appropriate language. Some language currently used may be 
introducing implicit biases, perpetuating myths, or disenfran-
chising people from seeking genetic testing. Consistent mes-
saging will help to facilitate patient understanding and allow 
for a common language between physicians and patients. 
( Bonhomme, Friedman, Jolley)

• Inconsistent and complex insurance coverage policies can pre-
vent individuals from accessing genetic services or delay effec-
tive treatments if patients are unsure of coverage for testing 
or downstream care. The U.S. Preventive Services Task Force 

11
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and Medicare could consider improving gaps in guidelines by 
accounting for those at high risk of developing disease. Pro-
grams to help patients negotiate with health insurers can help 
alleviate some of the difficulties that patients experience in 
dealing this complexity. (Brawley, Friedman, Jolley) 

• Children’s access to genetic counseling services is facilitated by 
the presence of insurance and the presence of a medical home. 
However, there are many areas of the country where there 
are few or no child health providers. Tools such as telehealth, 
e-consults, and other alternative electronic services allow state-
wide hospital systems to deliver genetic services to patients in 
rural areas. (Moeschler)

• Patients are comfortable and receptive to receiving health 
information from individuals with the same condition, from 
care coordinators, and from support or advocacy organiza-
tions. Scaling up these community-based resources could help 
promote better patient-centered care. (Bonhomme)

The workshop’s first session, moderated by Elda Railey, the co-founder 
of the Research Advocacy Network, explored the ongoing challenges that 
individuals face in accessing genetics/genomics services. Candace Henley, 
the executive director and founder of The Blue Hat Foundation and a 
15-year survivor of colorectal cancer, described some of the communica-
tion challenges she has encountered related to Lynch syndrome screening 
and testing. Sue Friedman, the executive director and founder of Facing 
Our Risk of Cancer Empowered (FORCE) and a 22-year breast cancer 
survivor, discussed some of the miscommunication and insurance coverage 
issues related to BRCA testing. Pat Jolley, the director of clinical initiatives 
at the Patient Advocate Foundation, detailed her organization’s efforts to 
help patients gain access to necessary genetic testing. Finally, John Moe-
schler, a professor of pediatrics at the Geisel School of Medicine at Dart-
mouth  College, described some of the geographic and workforce challenges 
related to providing genetic services in low-resource and rural communities. 
Following the four presentations, Natasha Bonhomme, the chief strategy 
officer at the Genetic Alliance, initiated a discussion with the panelists and 
the workshop participants by speaking about some of the barriers and chal-
lenges that patients face when accessing genetic/genomic services and the 
downstream care that may be required to treat hereditary conditions.
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FAMILY SECRETS KILL FAMILIES:  
A PERSONAL STORY ABOUT  

GENETIC TESTING AND COMMUNICATION

At age 36, following several misdiagnoses over a 6-month period, 
Candace Henley found out she had a large tumor in her colon. Henley 
underwent surgery and was discharged from the hospital with a diagnosis 
of Lynch syndrome. At that point the clinicians who treated her did not 
explain that she had an autosomal dominant genetic condition that conveys 
a high risk of colon and other cancers (Carethers and Stoffel, 2015; Lynch 
et al., 2015). She was not even given basic information about what her life 
after colon resection surgery might be like and what she would have to do 
to manage day-to-day activities.

As a full-time Chicago bus driver at the time of her surgery, Henley 
soon lost her job, in large part because of the side effects associated with the 
tumor-removal surgery. Henley was not aware that anyone else in her fam-
ily had colon cancer, so it was difficult to understand how someone her age 
could have colon cancer. In fact, Henley said, she did not learn what Lynch 
syndrome was until a few years after her diagnosis, nor did she know until 
then that she needed to seek out and find where this genetic mutation had 
appeared in her family history. She later found out that three first-degree 
relatives had been diagnosed post-autopsy with stage 4 colorectal cancer.

Shocked by this discovery and upset by its effect on both her and her 
children, Henley got involved in cancer advocacy work and discovered 
that knowledge about inherited diseases, particularly cancer, was severely 
lacking in minority and medically underserved communities. There is a 
tendency in minority communities to guard personal information, Henley 
said. That tendency to not disclose important health information to family 
members put her life in jeopardy, she added.

Now she and her colleagues at The Blue Hat Foundation have a new 
saying that they are trying to spread throughout minority and medically 
underserved communities: “Family secrets kill families.” Henley spoke of 
how a patient told her that the patient’s colon cancer was not the patient’s 
family’s business to know about and that the way that patient found out 
about her cancer was the way that her family would have to find out. It is 
hard to understand how people can deny their families important preven-
tive information that could save lives, Henley said, but many individuals 
are used to withholding information about sexual abuse, drug abuse, and 
domestic violence, and that has transferred to health as well. Through her 
work with patients, Henley said, she realized that there are many issues 
inhibiting the flow of information between family members, including a 
lack of education and awareness, socioeconomic status, historical distrust 
of the medical community, and a fatalistic attitude that getting tested for a 
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genetic disorder is not going to change an individual’s life at that moment, 
particularly given other health issues such as hypertension and diabetes that 
affect many members of minority and medically underserved communities. 

What it takes to get through to people in minority and underserved 
communities, Henley said, is a delicate approach, empathy, persistence, 
and evidence. Even after someone undergoes genetic testing to see if he or 
she is predisposed to a certain disease, it is important to share additional 
materials and have discussions with the individual to explain the relevance 
of a finding and the steps that need to be taken in light of that finding. Too 
often, Henley said, people receive the results of a genetic test and then have 
to determine what it means for their health and the health of their family 
members. “It feels like we are chasing down the medical community to get 
answers for our health,” Henley said. Navigation services are very helpful 
for following up with patients after surgery, but these services are not avail-
able for people who have had a genetic test.

Thirteen years after finding out she had Lynch syndrome, Henley said, 
she still does not know the exaction mutation she has. In fact, her origi-
nal test results have been lost, and she will have to be retested. Henley 
also experienced difficulties in obtaining genetic testing for her children, 
partially because their physicians did not know what Lynch syndrome 
was. Not only is the patient community lacking information about the 
importance of family health history and genetic testing, she said, but so are 
medical professionals. 

EXAMINING POTENTIAL DRIVERS OF 
HEALTH CARE DISPARITIES

Confusion Over Terminology and the Interpretation of Genetic Test Results

Many people do not understand the concept of testing for hereditary 
gene mutations, and, perhaps more importantly, they do not understand 
the results of these tests, Friedman said. Findings from a recent survey con-
ducted by FORCE found that even individuals who have a known genetic 
mutation are unclear about the differences between genetic and genomic 
testing or between a germline and a somatic mutation (Rezende, 2016). 
There is a basic lack of understanding about the terminology being used 
and what it means, even in a patient cohort that has a hereditary cancer 
mutation, Friedman said.

On March 6, 2018, FDA approved an application from 23andMe for 
a direct-to-consumer genetic test that reports three genetic variants of the 
BRCA1 and BRCA2 genes known to be associated with a higher risk for 
breast, ovarian, and prostate cancer (FDA, 2018). As part of the approval 
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process, 23andMe demonstrated that consumers can understand the results 
of this test without experts to interpret the results for them (Francke et al., 
2013). However, Friedman said, she and her colleagues at FORCE have 
had a different experience based on the input they are receiving from their 
stakeholders. What they have seen, she said, is that people have broad 
access to information about their genetics, but they may not be able to 
readily access the expertise to understand it. Similarly, people refer to single 
nucleotide polymorphisms (SNPs) and SNP test results and are confused 
about whether they have a meaningful mutation. “We are leaving people 
behind when it comes to understanding genetic test results,” Friedman said.

The Complex Landscape of Coverage Policies 
for Genetic and Genomic Services

Friedman spoke about the patchwork of regulations and reimburse-
ment guidelines that patients must navigate to receive coverage for genetic 
and genomic services. The Patient Protection and Affordable Care Act 
stipulates that preventive screening tests or services that receive a Grade 
“A” or “B” from the U.S. Preventive Services Task Force (USPSTF) must 
be covered by health plans without cost-sharing for beneficiaries (CDC, 
2016). USPSTF guidelines are inconsistent when it comes to recommending 
coverage for genetic and genomic testing under the Affordable Care Act, 
Friedman said. For example, BRCA testing received a “B” grade, which 
requires coverage with no out-of-pocket costs, but the guidelines do not 
mention Lynch syndrome. Moreover, the guidelines for cancer screening 
and prevention do not account for people who are not at average risk—
those with family disease histories, for example—and this creates disparities 
in access for those individuals who do not belong to the general risk popu-
lation. In addition, while advances in genomics and genetics are revealing 
an increasing number of genes with strong predictive value for disease, the 
USPSTF guidelines are only updated every 5 years. Medicare’s rules con-
cerning genetic testing contain similar coverage gaps for those at high risk 
of developing disease, Friedman said. For example, Medicare covers colon 
cancer screening for individuals deemed to be high risk, but it does not 
cover screening or risk-reducing surgery for those at high risk of developing 
breast or ovarian cancer. A recent study found that primary care providers 
have concerns about insurance coverage and genetic discrimination despite 
the existence of the Genetic Information Nondiscrimination Act of 2008 
(Hauser et al., 2018). FORCE surveys have found that there is also a great 
deal of misunderstanding among members of the public regarding their 
protections from discrimination, health care, access to care, and the cost of 
testing, which many insurance plans now cover, Friedman said. 
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Potential Sources of Disparities in the Patient Community

A study that used data from the 2015 U.S. National Health Inter-
view Survey concluded that disparities in access to genetic testing remain, 
with individuals in the Hispanic population, the uninsured, non-citizens, 
and individuals with less education being among the most affected (Childers 
et al., 2018). While these results were not surprising, Friedman said, it was 
unexpected that unaffected men—i.e., those without a history of  cancer—
underwent genetic testing at half the rate of unaffected women. There was 
no gender disparity reported for colorectal cancer genetic testing, but there 
was a 10 to 1 disparity in testing for hereditary breast and ovarian cancer 
(HBOC) mutations, even though men are at risk for male breast,  pancreatic, 
melanoma, and aggressive prostate cancers if a HBOC mutation is present. 
The authors of this study suggested that one reason for the male/female 
disparity could be the lack of awareness among patients and clinicians 
about the importance of HBOC mutations in men and how they can affect 
their cancer risk. 

Language may be introducing implicit biases, perpetuating myths, or 
disenfranchising people from seeking genetic testing, Friedman said. For 
example, the medical term for someone who has inherited a mutation but 
does not manifest disease is “unaffected carrier,” which she believes is 
unintentionally dismissive. 

Similarly, referring to the BRCA1 gene as the “Angelina Jolie gene” or 
talking only about its link to hereditary breast and ovarian cancer may be 
discouraging men from being tested for BRCA mutations (Friedman, 2018). 
A survey by FORCE found that women were more likely to share the results 
of BRCA tests with female relatives than with male relatives. In addition, 
while only 4 percent of respondents reported that none of their female rela-
tives had undergone testing, 41 percent said none of their male relatives has 
been tested. One respondent reported that even though her brother had a 
BRCA mutation inherited from his father, her brother’s  physician told him 
he was not at risk because his mother did not have breast cancer, suggest-
ing that educational efforts need to be aimed not only at the public but at 
doctors as well.

In closing, Friedman offered some ideas that she said may help the field 
move forward and potentially alleviate health care disparities related to 
genomic medicine (see Box 2-1). 

PATIENT-REPORTED BARRIERS TO GENOMIC TESTING

The Patient Advocate Foundation (PAF), Pat Jolley said, was founded 
in 1996 to safeguard patients through effective mediation, ensuring access 
to care, maintaining employment, and preserving financial stability rela-
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tive to the diagnosis of chronic, life-threatening, or debilitating diseases. 
PAF’s five main service areas are case management, patient education and 
empower ment, financial aid programs, health services research initiatives, 
and  co-pay relief. Since August 2013, PAF has also offered the Genomic 
Testing Support CareLine. According to Jolley, by pulling data from the 
patients who called the Genomic Testing CareLine and comparing them with 
data from the other cancer patients served by the organization since 2013, 
PAF found that, on average, the patients calling the  Genomics  CareLine 
were older than the general cancer patients that PAF serves (67 percent 
of genomics patients were age 56 or older versus 49 percent of cancer 
patients). Patients calling the Genomic Testing CareLine also tended to 
have higher annual incomes than those in the cancer patient group (46 per-
cent of genomics patients had an income of $72,000 or higher, while only 
12 percent of cancer patients did). Another key difference that Jolley noted 
was that the patients calling the Genomic Testing CareLine had less racial 
and ethnic diversity (more than 80 percent of the genomics patients were 
Caucasian, compared to 60 percent of the cancer patients). 

PAF closely examines the issues for which patients are contacting the 
organization through its case management department. Fifty-three percent 
of the patients reaching out to PAF through the Genomic Testing CareLine 
were seeking assistance with getting access to treatment because it was not 
approved for an off-label indication, Jolley said. Another 11 percent had 

BOX 2-1 
Possible Ways to Improve Access to Genetic 

Testing, as presented by Sue Friedman

• �Align all the guidelines, regulations, and coverages related to genetic testing 
for hereditary conditions. 

• �Review the guidelines annually, as opposed to every 5 years, and update them 
as needed.

• �Include reimbursement for actual interventions, not just genetic tests.
• �Give risk-reducing surgeries for hereditary breast and ovarian cancers (HBOCs) 

a USPSTF letter grade and grant coverage by Medicare and Medicaid.
• �Improve the coordination of tumor and genetic testing.
• �Offer better education for providers, patients, and the public about the value 

and meaning of genetic testing. 
• �Adapt genetic testing language and public messaging so that it is  sensitive, 

 inclusive, and consistent. Consider a more gender-neutral name for HBOC such 
as “King syndrome” (after Mary-Claire King), akin to how “Lynch  syndrome” is 
named after Henry Lynch.
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issues related to being unable to get prior authorization for either testing 
or therapies. The case managers at PAF have a 60 percent success rate for 
helping patients gain access to treatment, Jolley said, either through appeals 
or by connecting the patients to pharmaceutical access programs.

PAF prepares case studies to learn how the case management depart-
ment can help patients in similar situations. Jolley highlighted one case 
study of a Caucasian male in his 30s who had been diagnosed with head 
and neck cancer and who had had multiple recurrences. Despite having had 
genetic biomarker testing done that revealed multiple actionable mutations, 
his insurance company denied him authorization to try an experimental 
drug therapy targeting these mutations. PAF’s first appeal, which outlined 
the patient’s clinical history and prognosis, was denied. A second appeal 
directly to the insurance company’s medical director resulted in a 6-month 
approval to see if the proposed therapy would benefit the patient.

There are several challenges that patients have reported facing regarding 
genetic and genomic testing and associated therapies, Jolley said, including:

• Insurance companies may deny prescribed treatment for an action-
able mutation because the recommended treatment is off-label or 
deemed medically unnecessary.

• The time required to resolve genomic cases is significant, requiring 
an average of 50 points of contact versus 19.2 for PAF cancer cases. 

• Patients referred to the Genomic CareLine often present at a 
later stage or with advanced disease. By the time an appeal of an 
 unfavorable decision has been adjudicated, even if the appeal wins, 
the patient’s health may have declined or the patient may have 
died or been admitted into hospice, in which case the patient is no 
longer eligible for the prescribed treatment anyway.

• Therapies dictated by genomic testing are often therapies of last 
resort for many patients. 

• Genomic testing is often not done during initial diagnostic workup, 
but instead is done when treatment options are no longer effective 
or with recurrence of disease.

• Medicare Part B does not require prior authorization and there is 
no appeal option prior to getting the medication.

Educational materials that are available often come in handy, Jolley 
said, but they may be written at too high a health literacy level. “We would 
like them to provide a clearer overview and understanding to anybody that 
is reviewing materials,” she said.
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CHALLENGES FACING RURAL COMMUNITIES

When John Moeschler began working with the genetic services branch 
at the Dartmouth-Hitchcock Medical Center, located in middle of rural 
New England, he and his colleagues were asked to serve children and 
their families who had had issues accessing genetic services. Data from the 
2005–2006 National Survey of Children with Special Health Care Needs 
indicated that some 25 percent of children who needed genetic services—
a total of 137,000 children—were not getting access to those services 
(McGrath et al., 2009). Access to genetic counseling services is facilitated 
by two factors, Moeschler said, the presence of insurance and presence of 
a medical home.1 Uninsured children were 55 percent less likely to access 
genetic services than those who had insurance, he said, and those who had a 
medical home were nearly three times more likely to get referrals to genetic 
services than those who did not. In addition, children from families with 
high incomes were twice as likely to get access to genetic services. “There 
is a gap between those in need or with a perceived need and those who are 
receiving access,” Moeschler said.

Across the United States there are many areas of the country where 
there are no or few child health providers (Shipman et al., 2011). There is 
a roughly 600 percent disparity in access to a child health physician across 
the country and even within states. This creates access barriers because 
children in low-primary-care-resource areas are less likely to receive rec-
ommended services, Moeschler said. Rural poverty is also an issue when it 
comes to accessing pediatric services, he added. 

Health insurance for children and families is an important facilitator 
of access, and the percentage of children and families insured varies by 
state, with those states that accepted Medicaid expansion having higher 
rates of insured families and children. Even when families have insurance, 
however, they still experience a barrier to access if they are not part of a 
medical home, do not have access to a child health physician of any kind, 
or have certain types of insurance. For example, New Hampshire has two 
 Medicaid programs that cover 45 percent of the patients Moeschler sees. 
One program will approve prior authorizations for whole-exome sequenc-
ing and chromosome microarray single-gene testing, while the other will 
not approve any whole-exome sequencing. However, the program that 
offers prior approval requires a visit to the doctor and then a second visit 
once approval is granted, which for people who live in rural areas can be 
extremely time consuming and challenging. To save people a third trip once 

1 A medical home is defined as “a model of care that promotes close partnerships and coor-
dination of care between individual patients, other health providers and physicians,” according 
to Cheshire Medical Center, part of the Dartmouth-Hitchcock Health System. See https://www.
cheshire-med.com/medical_home/what_is_medical_home.html (accessed August 20, 2018).
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the results from testing come back, Moeschler and his colleagues try to 
discuss the test results with families via telemedicine. 

To facilitate access to genetic and genomic testing, it is essential to 
expand the capacity of the health care system by training more genetic 
health care providers and expanding the diversity of the genetic workforce, 
Moeschler said. Lowering prices for genetic and genomic tests would also 
facilitate access, as would expanding insurance coverage for such tests. 
Only about 50 percent of the requests for whole-exome sequencing are 
approved, Moeschler said, though this number varies by year and insurance 
plan. Reimbursement rates, he added, are far below the institutional cost 
of ordering these tests. 

In the past, Moeschler said, Medicaid would reimburse families’ trans-
portation costs for as many as three visits to a health care provider, but now 
transportation reimbursement is not guaranteed and changes year to year. 
Lengthy travel times to see providers and interrupted work schedules can 
impede access to genetics services, he said. Two potential ways to increase 
access include telehealth consults and family work leave. While telehealth 
is promising and can save transportation time for patients, there are some 
challenges with telehealth approaches because the provider’s time is still 
limited, Moeschler said. Many families only have handheld tablets or smart 
phones, creating additional challenges because telehealth usually works best 
with a personal or laptop computer. Telehealth, Moeschler added, works 
best for genetic counselors, and about half of the patients choose telehealth 
as an option for an appointment with a genetic counselor. 

REACTION AND COMMENTARY: THE VALUE OF A 
PATIENT-CENTERED HEALTH CARE SYSTEM

Natasha Bonhomme discussed the importance of the patient-centered 
care model in improving the quality of health care and health outcomes 
for patients. While there is growing recognition that patients should be 
involved in health care decision making and the nation’s health care sys-
tem is moving in that direction, the issues raised by the previous speakers 
show that there is a long way to go to get to such a model, Bonhomme 
said. Those in a patient-centered health care system listen to the voices of 
individuals and families. The voices of patients and families provide feed-
back for the health care system and offer quality indicators showing how 
the system is performing. 

Genetic Alliance, along with its partners, conducted a survey that found 
that most people receive care from multiple providers, yet only one in five 
people had someone who helped arrange or coordinate that care. Moreover, 
31 percent of those surveyed were dissatisfied with the communications 
they had with their providers. Forty-two percent said they never or rarely 
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received social or emotional support from their health care provider or a 
support group, and only 33 percent had ever been referred for support by 
their health care provider. The time required for a diagnosis of a genetic 
disorder in children (0–17 years) was evenly distributed from less than one 
month to more than 5 years. However, in adults, nearly half experienced a 
delay of more than 5 years before an actual diagnosis was made. 

According to data collected by Genetic Alliance, the biggest barriers to 
accessing genetic and genomic services are a lack of providers with expertise 
in a specific condition, the cost, providers not accepting insurance, the avail-
ability of or wait time for an appointment, distance to the provider, the 
patient not knowing what he or she needs, lack of a referral, and the length 
of time for insurance approval. Participants were also asked whom they 
would be most comfortable receiving information from, and the  majority 
listed a fellow parent or individual with a condition, a care coordinator 
within the specialist’s office, a support or advocacy organization, or a care 
coordinator within a primary care doctor’s office. There is an opportunity 
to think about other individuals in communities who can help reach people, 
Bonhomme said. The hope is that these survey data will help galvanize the 
field to think about actionable next steps for increasing access, she said. 

Improving the Collection of Family Health History 
and Patient–Provider Communication

There is a need to raise awareness among providers about the impor-
tance of asking patients about the incidence of cancer, more broadly, in their 
families, Friedman said. One difficulty, Brawley said, is that family histories 
can be very imprecise, and even today, some 3 to 5 percent of people who 
die in the United States may have undiagnosed cancer. While it is important 
to document family history, there are limitations to the specificity, accuracy, 
and usability of the information that is collected, he continued.

Several speakers identified communication challenges between patients 
and providers, and a workshop participant asked if the root cause of those 
issues is a matter of health care providers not listening or perhaps if they are 
talking and not being clear enough for patients. It can be a combination of 
the two, Henley said, noting the importance of recognizing that indi viduals 
vary in their health literacy. The teach-back method, a way of checking 
comprehension by asking patients to state in their own words what they 
understand about their health condition, is one potential way to improve 
communication, Henley said. Bonhomme suggested that materials created 
for physicians and patients should be more similar so that the conversa-
tions between them can use a common language. Communication is not a 
transaction but rather is about relationship building between a patient and 
a provider, she continued. 
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Building the Evidence Base as a Way to Increase Access

Building an evidence base that demonstrates the positive effects of 
genomic and precision medicine on health outcomes is an important step 
in increasing access to genomics services, a workshop participant said, and 
once this base is established, it can be used to better educate the entire 
medical community. Community hospitals and clinics in underserved com-
munities often miss out on the latest information because it is not reaching 
them, Henley noted. 

The USPSTF guidelines only cover screening for asymptomatic people 
in the general population and do not provide recommendations about sur-
veillance tests for people who are at high risk for cancer, Brawley noted. In 
addition, once someone has a diagnosis, genetic testing is no longer about 
screening, and so it does not fall under the requirements for coverage. 
Friedman added that BRCA testing in someone who had been diagnosed 
with breast cancer can help people know if they are also at high risk for 
developing ovarian cancer, making the test a preventive service. Health 
care providers need to educate and empower patients regarding the results 
of their genetic and genomic tests so that they understand what they were 
testing for and what it means for them, Friedman said. 
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Highlights of Key Points Made by Individual Speakers

• Nationwide telehealth services can be used to promote aware-
ness about genetic health and to encourage referrals from pro-
viders at community-based medical centers who lack genetic 
services at their own institutions. (Meyer) 

• Primary care providers have a difficult time navigating genetic 
screening and the referral processes due to competing demands 
and a lack of awareness and education about genomic medi-
cine. Guidelines that define the role of primary care providers 
could help alleviate this problem, as could electronic health 
record tools to assist clinicians with family history collection, 
referral processes, and the tracking of downstream clinical 
management. (Anderson)

• Non-clinical cultural navigators who help connect patients to 
care, culturally competent educational resources, and patient 
support groups can be used to provide care for diverse 
patient populations faced with language, health literacy, and 
cultural barriers. (Anderson)

• Screening asymptomatic patients with risks for well-defined 
hereditary syndromes is needed but is not yet the standard 
of care. It is important to consider risk stratification in the 
fast, high-throughput environment of primary care. (Anderson, 
Hoskins)

3

The Role of Health Systems in 
Delivering Equitable Access

23
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• Some individuals identified as being at high risk do not attend 
genetic counseling appointments. Centralized care using elec-
tronic consults to specialty clinics may decrease patient burden 
and help improve appointment attendance. Another poten-
tial solution would be to implement a “point-of-care” genetic 
counseling model, in which nurse practitioners and physician 
assistants are trained to provide primary level genetic care 
within clinics. This would also address genetic counseling 
workforce shortage issues. (Anderson, Hoskins) 

• There is the potential to use searchable information in elec-
tronic health records to identify individuals who may benefit 
from genomic testing. Such searching would rely on mecha-
nisms that preserve the personal and family health history 
information that is collected at a medical visit and make it 
available when patients transfer between specialties and health 
systems. (Anderson, Meyer, Quinn)

During the workshop, attendees considered various perspectives of 
health care delivery systems as they relate to providing fair and equitable 
access to genetics and genomics services. Each of the three speakers in this 
session—Larry Meyer, the national director of genomic services and chief 
officer for specialty care at the Veterans Administration Medical Center; 
Katherine Anderson, a primary care specialist at Denver Health; and Kent 
Hoskins, an associate professor of medicine and director of the familial 
breast cancer program at the University of Illinois at Chicago—discussed 
programs that involve coordination at a higher level than the individual 
health provider. Health system administration may be one of the most 
complex components of the health care enterprise, said Bruce Quinn, the 
founder of Quinn Associates LLC. Health system administrators have to 
balance many competing demands for resources, each of which might be 
compelling on its own (Spellberg et al., 2016), and they must be skilled at 
coordinating activities across the many entities that exist in any health care 
system.

VETERANS HEALTH ADMINISTRATION GENOMIC CARE

The Veterans Health Administration (VHA) is a nationwide system of 
180 hospitals, more than 1,100 outpatient clinics, and veterans community 
 centers, Meyer said; the community centers do not administer medical care, 
but they do provide opportunities for social outreach. VHA is both a payer 
and a provider of care. Currently, 11 million of the 21 million  veterans living 
the United States are enrolled to receive care from VHA, and an estimated 
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8 million will enter a VHA facility this year. Many VHA enrollees—more 
than 50 percent in some parts of the country—earn less than $35,000 per 
year. Some 75 percent of enrollees are white non-Hispanic, and more than 
10 percent are African Americans, although the demographics are chang-
ing, Meyer said. While the over-65-year-old population tends to be a mostly 
white population, African Americans are more prevalent in the population 
of Vietnam-era and pre-9/11 veterans. Post-9/11 enrollees include a larger 
percentage of Hispanic and female veterans. VHA does not handle pediatric 
cases, but VHA now offers perinatal care and genetic counseling because of 
the growing number of female veterans. 

Currently, the genomic medicine service works with 80 VHA facili-
ties, including 60 that have a parallel precision-oncology program. VHA 
is working to take these programs nationwide, Meyer said. Approximately 
35 percent of referrals to the genomic medicine service come from primary 
care, 27 percent come from women’s health, 10 percent come from hema-
tology/oncology, and 28 percent come from other specialty services includ-
ing gastrointestinal, neurology, and cardiology.

In an effort to learn how the VHA was applying the 2010 National 
Comprehensive Cancer Network guidelines on Genetic/Familial High-
Risk Assessment in Breast and Ovarian Cancer, Meyer and his colleagues 
reviewed data from 2011 and 2012. They found that only 27 percent of 
the female veterans diagnosed with breast cancer had been tested for BRCA 
mutations (Chun et al., 2017). Initially the researchers observed significant 
disparities by race and age. As an example of the age disparity, women 
diagnosed with breast cancer at age 25 were more likely to be tested than 
those at age 45. However, further analysis showed that what was driving 
the disparities was the locations where veterans received their care and 
that the disparities that appeared to be racial were actually more closely 
tied to income level than to race.

In 2011, VHA launched a centralized clinical service based at its Salt 
Lake City medical center and established memoranda of understanding 
and telemedicine service agreements with VHA medical centers throughout 
the country to allow direct patient care and to increase patient access to 
clinicians. Most encounters today are tele-video genetic counseling appoint-
ments, Meyer said, but electronic consults and other approaches are used, 
too. Notes from these encounters are copied into patient records so that 
all providers have access to this information. Genetic and genomic testing 
have been accepted quickly into the VHA culture, he said, particularly at 
places that have an associated cancer center with colleagues who make 
referrals for testing. 

One barrier to care, Meyer said, is the availability of a dataset with 
relevant racial norms, something that was mentioned in the introduction 
to this workshop. The demographics of VHA enrollees make such data 
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important for delivering the best clinical care, he explained. The Million 
Veteran Program,1 launched in 2011 as a research program, aims to gather 
data from a diverse set of veterans to better understand how genes affect 
health and illness. Another VHA program known as PRIME (Precision 
Medicine in Mental Health Care) is an empiric trial of pharmacogenomics 
in patients with depression, and it too has recruited a diverse set of veterans 
to participate. 

To minimize the likelihood of disparities, the genomic medicine ser-
vice needs to be available to veterans at every VHA facility via telehealth 
capabilities, Meyer said. When the service is rolled out at a new facility, his 
team starts by providing in-service care and conducting grand rounds. VHA 
could better address knowledge gaps by including diverse populations in its 
research, he said, and the system could benefit from developing supporting 
materials for providers and patients that can address educational needs. 

PROVIDING GENOMIC MEDICINE IN A 
RESOURCE-CONSTRAINED SYSTEM

Challenges Faced by Providers with Delivering Genomic Medicine

At Denver Health, a primary integrated safety net health system that 
encompasses nine outpatient federally qualified health centers (FQHCs)2 
and a regional trauma center, there are unique circumstances that make 
delivering genomic medicine a challenge, Anderson said. One issue is that 
primary care providers can sometimes lack a clear understanding of when 
to transfer care to a specialist and when to make referrals to a geneticist 
for asymptomatic adults. Screening asymptomatic patients who are at risk 
for well-defined hereditary syndromes is needed but is not yet the standard 
of care, Anderson said. It would be valuable if the electronic health record 
could prompt clinicians to collect family health history information and 
store that data for later use, she said. 

Given that many genetic diseases are rare, they can sometimes go 
unrecognized by practitioners, which can result in delayed referrals and 
treatments. As an example, Anderson recounted how she was working with 
a cardiologist and a vascular surgeon to provide care for a patient with a 
heart condition. The patient had a genetic condition that ultimately was 
detected by a nurse who was taking care of this patient’s affected child. 

1 Additional details about the Million Veteran Program can be found at https://www. research.
va.gov/mvp (accessed September 28, 2018).

2 FQHCs are “community-based health care providers that receive funds from the Health 
 Resources and Services Administration Health Center Program to provide primary care ser-
vices in underserved areas.” See https://www.hrsa.gov/opa/eligibility-and-registration/ health-
centers/fqhc/index.html (accessed August 21, 2018).
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After providing care to the child, the nurse raised the possibility that the 
patient’s family history might warrant genetic testing. Ultimately, the nurse 
helped the patient and their family get seen at a hereditary heart clinic for 
further testing. In resource-constrained settings, it sometimes can take a 
team of providers to help a patient get access to genetic testing and ulti-
mately the correct diagnosis, she said. 

Keeping up with the different screening tests available for heredi-
tary cancer syndromes can be burdensome for overworked primary care 
 providers, Anderson said, particularly in an FQHC setting, where there 
are many competing demands for a primary care physician. The goals of 
primary care physicians like Anderson and her colleagues include providing 
adult immunizations and cancer screening when appropriate, and there are 
standardized tools and check-in processes to address that, Anderson said. 
What is lacking, she said, is funding and reportable measures that would 
provide incentives to refer patients for genetic and genomic testing. 

Conducting a full risk assessment on a patient would be an easier pro-
cess with an electronic health record or other tool that automatically col-
lects family health history information and performs much of the upfront 
triage work (Green et al., 2016). Often the health record does not prompt 
a provider to obtain family histories, Anderson said. Another helpful tool, 
she said, would be one that tracks the downstream management of a patient 
who is identified as having a genetic syndrome. 

Currently the approach at Denver Health is to use the family health 
history as the standard tool for screening for possible genetic conditions. 
Anderson collected data from across the health system showing that not 
all medical specialties collect family health history information in the same 
manner. Her data demonstrated that at Denver Health it is practitioners in 
internal medicine who do the best job of taking a family health history, along 
with Denver Health’s midwives and obstetrics and gynecology specialists. 

How Denver Health Is Addressing Challenges That Patients Face

As an integrated health system with several outpatient and community 
health clinics, Denver Health provides acute care and preventive health 
services for almost one-third of Denver County’s population. The goal for 
Denver Health is to get its patients established into a medical home (see 
Chapter 2), but given the resource constraints, there are challenges with 
providing sufficient access to specialty care. A related consideration is the 
system’s current structure, which centralizes care so that patients do not 
need to visit multiple facilities to receive services. The centralization of care 
at Denver Health is on the one hand beneficial for many of its low-income 
patients who have issues with transportation, but on the other hand it can 
be detrimental and impede access to specialists.
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One of Denver Health’s clinics is co-located with the refugee clinic in 
Denver, which means that there is significant language and cultural diver-
sity there, Anderson said. One challenge facing this health system is that 
many of their patients often do not use preventive services, and instead may 
only visit the doctor when they are feeling unwell. In order to best meet its 
patients’ needs, Denver Health makes extensive use of multilingual naviga-
tors and physician assistants. Anderson suggested that it could also be help-
ful to establish patient support groups that can provide guidance to newly 
diagnosed patients in a manner that is more culturally appropriate. While 
many providers believe their patients do not think about the possibility of 
having an inherited syndrome, Anderson said, it has become more common 
for patients to know the family history and ask for genetic testing. 

Potential Ways to Overcome Health System–Level Challenges

From a health system perspective, screening for familial conditions is 
inconsistent and is not currently being measured, Anderson said. Denver 
Health does not have its own genetic counselor, so consulting with an 
expert in genetics can be difficult, she continued. Handoffs between pri-
mary and specialty care are not well-defined, which can lead to problems 
with tracking patients once they are referred from a primary care clinic. 
There need to be clear genetics services guidelines about which parts of the 
patient’s care belong to the primary care physician and which belong to 
the specialist, Anderson said. 

Anderson added that it is her goal to have genomic screening for dis-
ease become part of the core preventive health and primary care services 
that Denver Health offers. She said that she is working with the Clinical 
Sequencing Evidence-Generating Research Consortium,3 funded by the 
National Human Genome Research Institute, to develop online screening 
for adult patients that links eligible patients to genetic testing and phone-
based counseling. In her summary, Anderson listed potential ways for 
health systems to overcome challenges with genomic medicine:

• Focus on providing diverse, patient-centered care
• Tailor genomic medicine services to diverse populations
• Develop and implement evidence-based guidelines for population 

care
• Improve patient and provider communication and trust
• Provide education, support, and feedback channels for clinicians

3 Additional information about the Clinical Sequencing Evidence-Generating Research 
(CSER) Consortium can be found at https://cser-consortium.org (accessed September 28, 
2018).
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• Optimize electronic tools 
• Empower patients to understand their health and the health of their 

families

A POPULATION HEALTH APPROACH TO CANCER 
GENETIC RISK ASSESSMENT AND HEALTH DISPARITIES

The goal of a precision medicine approach to cancer screening and 
prevention, Hoskins said, is to stratify the population into subgroups that 
can be assessed using appropriate methods and ultimately drive better out-
comes for the whole population. For example, some patients have a family 
history of cancer, although not one that is highly suggestive of a hereditary 
syndrome or that meets the criteria for genetic counseling and testing. 
Certain members of this group may qualify for chemoprevention, Hoskins 
said, and identifying those individuals would allow clinicians to intervene 
and ideally lower the risk of disease. 

There is also a smaller group of individuals in the general population 
with a high-risk family history who meet the criteria for genetic counsel-
ing and genetic testing. Out of that group there will be a small number of 
individuals who are mutation positive, Hoskins said. Those who do not 
carry a known mutation but who have a high-risk family history might be 
scheduled for MRI screening or encouraged to have a mammogram at a 
younger age, he said. 

The question becomes how to perform this sort of population stratifica-
tion in the fast, high-throughput environment of the primary care setting. 
A process known as systematic cancer genetic risk assessment (CGRA) can 
potentially be quite helpful in this scenario, Hoskins said. Because the goal 
is to identify individuals before they develop a cancer diagnosis, CGRA 
should really take place in the primary care context, he said, as these 
individuals are not seeing oncologists. From the perspective of a health 
system, the open questions regarding CGRA are how to do the risk assess-
ment, where to do it, how to incorporate it into the workflow, and what 
instructions should be given to primary care providers. For those identified 
as being at high risk, the questions are where these individuals go, who 
provides the genetics and specialty care for them, and how those services 
are paid for.

In developing a systematic approach to CGRA in a primary care envi-
ronment, Hoskins and his colleagues used a tablet-based tool that takes 
about 2 minutes to complete a screening for genetic risk for breast and 
ovarian cancer. The tool was designed to be administered by medical assis-
tants and other non-licensed staff. Working with two FQHCs on the south 
side of Chicago, he and his team educated physicians on genetic risk assess-
ment and how to manage high-risk individuals. With a grant from the 
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National Cancer Institute, Hoskins was able to provide free genetic counsel-
ing for anyone referred from those two clinics. 

A year later, his team asked primary care physicians in those two clinics 
to use the tool to assess every woman between 25 and 69 years of age while 
these women were waiting to see their doctor for their annual well visit. 
The physician was provided with a printout of the results of the risk assess-
ment and guideline-based recommendations as to who should be referred 
for genetic counseling and who should have MRI screening. 

During the first year, after the physicians had received training on how 
to perform CGRA but no other intervention, no patients were referred for 
genetic counseling. When physicians were provided with the results from 
the waiting room assessment and guidelines, referrals increased dramati-
cally, with physicians referring 64 percent of the eligible women for genetic 
counseling. However, less than 10 percent of the women followed up and 
came to a genetic counseling appointment, even though it was free, Hoskins 
said. 

In a second experiment, Hoskins and his collaborators deployed the 
tablet-based tool at three mammography centers—two community breast 
centers and one minority-serving breast center. The assessment tool found 
that consistently 20 percent of the women met the criteria for a genetic 
counseling referral. The percentage of women who expressed interest in 
seeing a genetic counselor ranged from 20 to more than 50 percent, with 
the percentage depending on how much time the mammography techni-
cians spent explaining the service to the women. The center where only 20 
percent of the women expressed an interest in talking to a genetic counselor 
was the biggest and busiest center, and the technicians there did not have 
much time to talk to the women. However, despite the apparent interest 
in screening, the percentage of women who actually took advantage of the 
onsite genetic counseling was only 5 to 10 percent. 

Based on a quick follow-up survey, it appears that one reason for the 
low rate of follow-through on the genetic counseling was a dis connect 
between how medical professionals view future disease risk and how 
patients interpret this information when they receive it. In-depth interviews 
with 20 African American women from the FQHC study who were referred 
for genetic counseling—only two of whom actually came for their counsel-
ing appointments—identified several factors that would have made it more 
likely that they would have kept their appointment: 

• having a trusted relationship and good communication with their 
providers;

• having a higher level of health literacy that would enable them to 
critically assess information given to them by their providers; 
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• a belief that knowing the status of one’s health was better than not 
knowing and that positive thoughts would motivate them to take 
measures to prevent negative health outcomes; 

• having a family member with history of cancer who would 
empower them to use preventive services and be proactive in their 
health care;

• having family and social support;
• health beliefs shaped by religion and spirituality;
• the absence of psychosocial barriers, such as fear, confusion, guilt, 

discrimination complexity, lack of insurance, and cost; and 
• understanding that genetic counseling is not the same as the detec-

tion or diagnosis of breast cancer.

All the women who were interviewed had a family history of breast 
cancer, so many of them had negative experiences with the disease and 
associated genetic counseling with a breast cancer diagnosis, Hoskins said. 
After the interviews, when the women had a better understanding of what 
genetic counseling was and how it could empower them, all of them said 
they would have gone to the appointment if they had known the informa-
tion. Hoskins and his colleagues discovered that their physicians were not 
explaining the purpose of genetic counseling because they did not truly 
understand what happens during a visit with a genetic counselor and, as a 
result, were unable to motivate their patients to pursue it.

Hoskins and his colleagues are now focusing on developing educa-
tional and motivational interventions to help overcome these misconcep-
tions. From a systems perspective, education and awareness are critical for 
patients and physicians, he said, and they require more than handing out a 
pamphlet. Health care providers and system administrators, he said, need 
to be creative about addressing all of the aspects that surround the health 
care experience that may be influencing interest or non-interest in genetic 
counseling, particularly for underserved populations.

A new paradigm called point-of-care genetic counseling, where 
counseling is provided onsite in primary care clinics using trained nurse 
 practitioners and physician assistants in formal collaboration with a cancer 
genetic specialist, is one interesting way to approach the challenge, Hoskins 
said. Such an approach would create a sustainable business model and over-
come many of the barriers to accessing care that many underserved and dis-
advantaged patients experience. It would also leave genetic specialists free 
to deal with complex cases, such as women who are mutation positive. The 
idea, he said, is that if 10 percent of all adult women met the criteria for 
genetic counseling, the number of women would very quickly overwhelm 
the genetic counseling workforce. Therefore, Hoskins said, there should 
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be an emphasis on the development of new models. Telemedicine is one 
approach, but others may be needed, he said.

DISCUSSION

Using Electronic Health Records to Address Disparities

Workshop speakers and participants discussed opportunities for 
addressing disparities at the health system level, and one participant sug-
gested that electronic health records (EHRs) could be used to track patients 
who were not following up on a referral to genetic counseling or to track 
other issues related to accessing genetics services. VHA is deploying a new 
EHR system that uses data to do predictive modeling in real time for things 
such as suicidality, Meyer said. However, he said, genetic test results are 
handled poorly by EHRs, and family histories are not included in many 
EHRs. Efforts such as the Displaying and Integrating Genetic Information 
Through the Electronic Health Record (DIGITizE) action collaborative are 
working on addressing these issues.4  About half of the veterans who receive 
care at VHA facilities also receive care from other providers, he said, and 
accessing those records is incredibly difficult. There is an opportunity at 
various points to collect and use additional data, Anderson said, offering as 
an example the way that the Denver Health System collects family history 
during routine mammograms, but this is not the case with EHRs, creating 
missed opportunities. It would be very valuable, she continued, to have 
searchable information in an EHR that could be used to identify patients 
who would benefit from genetic counseling. Denver Health imports mater-
nal and paternal family histories from parents’ EHRs into their babies’ 
EHRs when they are born. The challenge, Meyer said, is to get this infor-
mation into the EHR in the first place. 

Making Genetic Risk Assessment and Testing More Accessible

Given the relatively low cost and accessibility of direct-to-consumer 
genetic testing, would it be feasible and valuable, a workshop participant 
asked, to leverage this testing and perhaps other approaches to increase 
equitable access? Direct-to-consumer testing can be useful as an educational 
tool, Meyer said, but polymorphism testing is generally not used in clinical 

4  The DIGITizE action collaborative was an effort under the Roundtable on Genomics 
and Precision Health at the National Academies from 2014 to 2018 before it moved to the 
HL7 FHIR Foundation to continue its work. Historic information on the collaborative can 
be found here: http://nationalacademies.org/hmd/Activities/Research/GenomicBasedResearch/
Innovation-Collaboratives/DIGITizE.aspx (accessed September 12, 2018).
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genetics as a first line screening tool. When individuals purchase genetic 
testing from companies such as 23andMe, they may not realize that the 
results only cover a small subset of potentially pathogenic mutations. If 
counseling and education were available on the front end, it might make 
direct-to-consumer tests more useful, Hoskins said. A slightly different, 
but effective, approach to making genetic risk assessment more available 
is the assessyourrisk.org tool created by the patient advocacy organiza-
tion Bright Pink. Hundreds of thousands of women have taken advantage 
of that website and figured out their baseline risk level, Hoskins said. 
Another patient organization, Facing Our Risk of Cancer Empowered 
(FORCE), offers a peer navigation program that connects cancer survivors 
with people at high risk and their caregivers in order to offer support for 
their particular situations. This approach, Friedman suggested, may help 
to overcome such barriers as fear or misinformation. Racial disparities 
in breast cancer mortality arose starting in the mid- to late 1980s when 
mammography screening became widespread and when advances in treat-
ment, particularly systemic adjuvant therapies, became the standard of care, 
Hoskins said. This is an example of how health disparities emerge in the 
wake of medical advances, and he cautioned that the progress in precision 
medicine and genomics could make the gap in survival between whites and 
African Americans grow larger. In fact, he said, there is evidence that there 
is already a significant gap in the use of cancer genetic services between 
white and African American women.

Regarding the challenge of triaging and deciding who gets genetic coun-
seling, Wicklund commented on the important role of psychological factors 
and how a patient’s anxiety can impact their experience and outcomes. Can 
the field do a better job thinking about triaging patients for genetic counsel-
ing beyond just the complexity of the indication or the genetic test results 
and instead think broadly about the psychosocial component as well? It 
is important to provide downstream support after testing since any type 
of activity related to cancer screening can contribute to a patient’s anxiety 
level, Anderson said. Support groups or advisors who have been through 
similar experiences would be important to have onsite, she continued. 
VHA’s genomic medicine service realizes this issue and tries to provide more 
than just testing by offering education and an appropriate follow-up plan 
for the provider and the primary care team, Meyer said.

Addressing Disparities in People with Disabilities

Individuals with disabilities experience substantial disparities in terms 
of access to health services, including screening, a workshop participant 
said. The participant asked if there are any unique barriers for those with 
disabilities, such as access to clinics or finding information that is useful to 
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them (e.g., for hearing-impaired individuals). VHA is highly tuned into this 
issue, given that a large percentage of its patients have disabilities, Meyer 
said, and he suggested that there are lessons to be learned from how VHA 
addresses the needs of that population. Other speakers acknowledged that 
this is not a population they had focused on and acknowledged that it 
needs more attention paid to it. For further discussion of the challenges 
that patients with cognitive disabilities may face when accessing care, see 
Chapter 4. 
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Highlights of Key Points Made by Individual Speakers

• In order to increase interest in genetic testing from payers and 
health systems, stakeholders should frame the implementation 
of genomic medicine as an opportunity to reduce disparities 
and improve overall population health. (Tunis)

• Value-based payment models could be a tool for reducing 
health care disparities if the outcome and quality measures 
that relate to disparities can be included in the determination 
of value. (Tunis)

• There is currently a lack of empirical evidence demonstrating 
the clinical utility of genomic medicine for specific patient 
populations. Building this evidence base will likely encourage 
the development of insurance coverage policies and improve 
provider uptake. (Armstrong, Tunis)

• Pharmacogenomics has the power to improve health outcomes 
for individuals with mental health conditions. However, this 
patient population may face additional barriers to accessing 
precision medicine (e.g., cognitive decline, provider bias, dis-
proportionate insurance coverage). (Ahmedani)

• The field of medical genomics has come so far that it has devel-
oped genomic tests and strategies that should be moved out of 
the genomics community and into the quality- improvement 
and delivery world. Health care systems are likely willing part-

4

How Can Providers and Payers  
Make Genomic Medicine 

More Accessible?
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ners in quality-improvement projects that have a focus on 
improving health equity. (Armstrong)

• Employers provide health insurance coverage for a large por-
tion of the U.S. population and are thus important partners 
in the discussion of access to genomic services. They have a 
particular interest in their employees’ health, and thus many 
medical benefits advisory committees may be interested in a 
thoughtful benefit design that takes advantage of genomic 
medicine to lessen health disparities for their lower-income 
workers. (Malani)

In the workshop’s third session, four speakers offered their perspectives 
regarding the role of payers and providers in making current genetic testing 
methods more accessible across all populations. Sean Tunis, the founder 
and chief executive officer of the Center for Medical Technology Policy, 
emphasized the importance of focusing on public health priorities and 
areas where there is evidence of disparities in care and also identified ways 
in which genomic medicine could be helpful. Brian Ahmedani, the direc-
tor of psychiatry research and a research scientist at the Center for Health 
Policy and Health Services Research at the Henry Ford Health System, 
shared his perspectives on how disparities in genomic medicine may affect 
those with mental health conditions. Katrina Armstrong, the physician-in-
chief in the Department of Medicine at Massachusetts General Hospital 
(MGH), described approaches her institution uses to make genomic medi-
cine  equitable for all populations. Finally, Preeti Malani, the chief health 
officer at the University of Michigan and a professor of medicine at the 
University of Michigan Medical School discussed the importance of engag-
ing with employers and their medical benefits advisory committees in the 
discussion around equity. An open discussion followed the presentations, 
moderated by S. Malia Fullerton, an associate professor of bioethics and 
humanities at the University of Washington School of Medicine.

FINDING WAYS FOR GENOMIC MEDICINE TO 
REDUCE EXISTING HEALTH CARE DISPARITIES

From the perspective of a policy maker and a payer, Tunis said, afford-
ability is a key issue, and he noted that spending on publicly funded health 
care programs rose in the 2000s, while spending on all other categories of 
social services fell over the same period. In Massachusetts, for example, 
public expenditures on health care rose by $5 billion between 2001 and 
2011, while social services spending fell by $4 billion. One could argue 
whether this is a cause-and-effect relationship, he said, but these data do 
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align with the notion that spending more public money on health care does 
limit how much money can be spent elsewhere. A key question for payers 
may not be how to reduce disparities in access to genomic medicine, he said, 
but rather how specific disparities in health care or health outcomes can be 
reduced with the application of genomic medicine. Framing the question 
in terms of how genomic medicine can reduce health care disparities will 
make it more likely that partnerships with payers and health systems will be 
successful, he said.

Concerning how payers think about reducing disparities and increas-
ing access to services, Tunis said that they focus on three areas: coverage 
decisions, value-based payments, and population health. When deciding 
whether to cover a particular diagnostic service—genomic testing, in this 
case—Medicare requires that there be evidence showing that a new diag-
nostic approach is more accurate than existing technologies and that the 
evidence indicate how the test improves health outcomes (Deverka et al., 
2016). Tunis suggested that an opportunity exists to collaborate with the 
Center for Medicare and Medicaid Innovation on various types of outcome 
and quality measures demonstration projects related to disparities. 

Value-based payment allows providers to decide if a new service will 
produce better outcomes at lower costs in exchange for taking on the added 
financial risk that comes with bundled or capitated payments. Value-based 
payment models could be a tool for reducing health care disparities, Tunis 
said, if the outcome and quality measures that relate to disparities can 
be included in the determination of value. He added that, in his opinion, 
population health is where the most emphasis should be placed in terms 
of engaging payers, health systems, and providers in reducing disparities in 
access to genomics. 

The Agency for Healthcare Research and Quality routinely publishes 
reports on health care quality and disparities related to the major causes 
of morbidity and mortality in the United States, Tunis noted. One way to 
potentially increase the level of interest in genomic medicine from payers 
and providers would be to identify ways in which genomic medicine could 
help reduce the disparities in the major causes of morbidity and mortality 
and then create quality- and value-based payment initiatives to incentivize 
applying genomic medicine to those areas, he said. 

DISPARITIES IN ACCESS TO PRECISION MEDICINE:  
A VIEW FROM PSYCHIATRY

Precision medicine, Ahmedani said, is not solely about genetics or 
genomics. Rather, precision medicine focuses on the interaction of genetics 
and genomics with environmental exposures, patient preferences, the social 
determinants of health, and the various psychosocial factors that influence 
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whether genetic predisposition leads to a specific condition or disorder. The 
realization of precision medicine would allow for a better understanding 
of why some individuals develop a condition while others do not. The field 
of genomic medicine has made exciting advances already, he said, but in 
order to take the next step, it will be important to consider all of the envi-
ronmental exposures as well. 

While several of the previous talks at the workshop had been focused 
on cancer, Ahmedani’s presentation examined access to care for patients 
with mental health conditions. Twenty-five percent of the U.S. population 
will at some point in their lives meet the criteria for a having a mental 
disorder, he said. Mental health conditions, which have their own early 
genetic markers for increased risk, are important not only because of how 
common they are, but also because they happen to co-occur with virtually 
every other medical condition. In addition, Ahmedani said, the average 
time between when someone experiences symptoms of a mental disorder 
and when that person first gets care is 5 to 8 years, in large part because 
the very nature of a mental health condition can prevent a person from 
accessing care. 

The Henry Ford Health System, located in southeast Michigan, is both 
a provider of care and an insurer, covering 15 to 20 percent of the Henry 
Ford patient population, Ahmedani said. The health system treats a large 
Medicaid and uninsured population as well as patients with commercial 
insurance. Due to its location in metropolitan Detroit, he said, the health 
system is well-versed in serving a diverse group of patients from a wide 
range of incomes, education levels, ethnic backgrounds, and ages. The 
Henry Ford Health System also recently became involved in the National 
Institutes of Health’s All of Us research program1 as the leader of one of 
the health care provider networks. Ahmedani is a co-principal investigator 
for the All of Us effort at Henry Ford, but he said he also looks at preci-
sion medicine through the lens of being a provider of care to patients with 
psychiatric conditions.

Sources of Disparities for Patients with Mental Health Conditions

Disparities can exist between those who have mental health conditions 
and those who do not, Ahmedani said. One area in which this takes place is 
insurance coverage. For example, in Michigan, the providers at Henry Ford 
often cannot treat a Medicaid beneficiary with a substance use disorder, 
but they must instead refer that individual to a community mental health 
facility, even though Henry Ford may have more resources to treat some of 

1 Additional information about the All of Us research program can be found at https:// 
allofus.nih.gov (accessed September 28, 2018).
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these individuals. The extra work required to coordinate that individual’s 
care can create gaps in care and create more opportunities for people to fall 
through the cracks, he said. “If some payers cover precision medicine while 
others do not,” he said, “it will be extra work for providers to determine 
which patients are eligible, which can lead to no one or very few having 
access” to the care they need.

The stigma surrounding mental health conditions can also contribute 
to health care disparities between those with the mental health conditions 
and everyone else, Ahmedani said. Stigma can come from many different 
sources, including health care professionals who must make complex deci-
sions about who will have access to certain treatments. During an evalua-
tion, providers take into consideration whether the patient can comprehend 
precision medicine care and if it is likely if the patient will make it to his 
or her next appointment. Part of the stigma attached to mental health 
conditions is that they are often viewed as being behavioral rather than 
biological in nature. There are already mental health–related disparities 
in the way that care is provided, Ahmedani said, and these disparities will 
likely either not change or else get worse with the introduction of a new 
complex approach such as genomic medicine. Workforce shortages, staff 
turnover, limited appointment time slots, and long wait times plague care 
in some departments and settings. For example, it can take 3 months or 
more to get a psychiatry appointment, Ahmedani said, and well-resourced, 
private systems are more likely than public and community health systems 
to provide access sooner to genetic counselors. 

Finding Solutions to Disparities

Precision medicine can potentially help ameliorate the problem of long 
wait times for a diagnosis and proper treatment by helping to identify a 
patient’s condition more quickly and to find the right treatment in a timely 
manner, Ahmedani said. There are genetic markers for most mental health 
conditions, he said, including for an increased risk of suicide and the likeli-
hood of developing an addiction. One major problem in psychiatry is that 
it is often difficult to develop the most effective treatment plan for patients. 
If genomic medicine can shorten the time from diagnosis to a successful 
treatment plan, more people could have access to psychiatric services. In 
addition, Ahmedani said, identifying genomic markers and customizing 
treatments may lead to less stigma among medical professionals because 
it will help debunk the myth that behavioral conditions cannot be treated 
successfully. 

Widespread insurance coverage of behavioral health conditions might 
lead to a greater uptake of genomic medicine into psychiatry, Ahmedani 
said. At the same time, if the application of genomic medicine to behav-
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ioral disorders can increase the options for successful treatment, that could 
encourage more insurance companies to provide coverage for these dis-
orders. Along those lines, he said, he thinks that the All of Us program and 
other precision medicine initiatives may have the greatest impact in areas 
where diseases are most stigmatized, such as for mental health conditions.

ENSURING THAT GENOMIC MEDICINE IS PROVIDED EQUITABLY

The field of medical genomics has come very far in the past two 
decades, Armstrong said, and there are genomic tests and strategies that 
are ready to be moved out of the genomics community and into the quality 
improvement2 and delivery world. For those tests and strategies that are not 
ready for widespread dissemination, she said, genomics researchers need to 
gather additional evidence on whether these tests and strategies will lead 
to better care so that institutions can decide whether to make them part of 
their accountability measures.

It is unacceptable that genetic testing in cancer is not more widespread 
and is not being delivered to patients equitably across the nation,  Armstrong 
said. Armstrong described a study showing that African American women 
were significantly less likely to receive physician referrals for cancer genetic 
testing even after adjusting for family history, tumor stage and character-
istics, comorbidities, socioeconomic factors, and attitudes about testing 
(McCarthy et al., 2016). It turns out, Armstrong said, that physicians had 
different rates of referral depending on the race of the women they saw. 
One possible contributor to that disparity is the lack of evidence about the 
utility of testing in African American women. “When we know something 
works, we need to figure out how to get the health care system to actually 
start delivering [those successes] equitably across groups,” Armstrong said. 

When there is a tool that works, a disparity in the delivery of that 
tool is a quality problem, Armstrong said. Equity is a quality metric, 
and the focus of health care systems should be on improving quality by 
educating providers and patients about the value and utility of genomic 
medicine, on creating decision support tools for providers, on developing 
 measurement and feedback processes, and on initiating targeted process 
improvement projects, she said. MGH has a Disparities Solution Center 
that leads efforts in this field, and the hospital holds Armstrong, as chief 

2 The Health Resources and Services Administration (HRSA) defines quality improvement 
as systematic and continuous actions that lead to measurable improvement in health care 
services and the health status of targeted patient groups. For more information, see https://
www.hrsa.gov/sites/default/files/quality/toolbox/508pdfs/qualityimprovement.pdf (accessed 
August 22, 2018).
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of medicine, accountable for reporting on a variety of measures aimed at 
reducing disparities in access to care. 

The MGH Department of Medicine and Center for Genomic Medicine 
recently created the position of chief genomics officer, and this individual is 
in charge of directing efforts to determine who will order tests and manage 
the results and who will cover the cost of the test and assess if patients are 
comfortable with the service. One of the biggest genomics-related demands 
at MGH is for panel testing ordered by the specialty clinics, Armstrong 
said, and each clinic will have a lead genomics physician who manages the 
information and oversees the use of these tests, which are largely ordered 
for patients who are symptomatic. The bigger challenge is incorporating the 
predictive testing that takes place in primary care clinics, where patients are 
largely asymptomatic, into a population health strategy. This is a big chal-
lenge for primary care practices, Armstrong said, but it is something that 
primary care physicians are increasingly committed to. MGH has developed 
a specialized service, called the Pathways service, that is using whole-exome 
testing for patients who have unexplained symptoms. 

In the early days of genomic testing, providers were sending tests to 
many different commercial laboratories with no sense of which laborato-
ries were producing high-quality results, Armstrong said. The strategy in 
the MGH Department of Medicine now is to have a list of internal and 
external laboratories that have been vetted for use by the staff and to have 
a genomics service with clinical geneticists and others who work with physi-
cians and explain data that the physicians might need help navigating and 
understanding. 

Hiring people who speak Spanish—along with the 31 other languages 
spoken by her institution’s patient population—is a major challenge in 
developing this paradigm. Armstrong said. Other challenges include ensur-
ing continuity of care (i.e., making sure that people with limited resources 
can get to their follow-up visit) and ensuring that providers see the utility 
of genomic services for all their patients. The focus is now on guaranteeing 
that MGH’s efforts to develop this genomics service reach all of the com-
munities that MGH serves and that they are not creating new disparities in 
access to care, she said.

Who Will Pay for the Tests?

Securing reimbursement for genomic tests can be extremely challenging, 
Armstrong said, citing a recent study that demonstrated the complex and 
rapidly changing landscape of payer rules for selected molecular genetic 
tests (Lennerz et al., 2016). In the United States, clinical outcomes and 
the source of insurance are strongly correlated, she said. Medicaid, which 
 covers a large percentage of low-income patients MGH and other institu-
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tions serve, is becoming almost entirely accountable care and managed care 
in most states. Therefore, Armstrong said, there is a critical opportunity for 
the genomics community to be at the table to discuss how these tests will 
be covered and to ensure that Medicaid populations are not excluded from 
this revolution in medicine.

Hospital administrators often are responsible for balancing budgets. 
With the rising costs of medicines and supplies, Armstrong said, it can be 
difficult to incorporate new technologies such as genomic medicine into the 
standard of care. She concluded by encouraging workshop participants to 
read the 2018 National Academies consensus study report Making Medi-
cine Affordable: A National Imperative, which outlines many of the health 
care pricing issues she spoke about in greater detail (NASEM, 2018). 

THE ROLE OF LARGE EMPLOYERS IN ADDRESSING 
DISPARITIES AND IMPROVING ACCESS TO CARE

Employers are important partners in the discussion about disparities in 
access to genomic medicine, Malani said, because approximately 50 percent 
of Americans receive health insurance through their employers. For adults 
under 65 years old who generally would not have Medicare, the percentage 
covered by their employers can be even higher. From the employer’s per-
spective, she said, healthy employees are productive employees, and helping 
employees stay healthy can yield big dividends down the line. “Employee 
wellness programs are not just nice things,” she said, “but they are impor-
tant economically.”

At the University of Michigan, the availability of health insurance is 
equitable across all populations, but, as is the case at many employers, 
use is not, and there are differences in how the institution’s high-wage and 
low-wage workers access care. A study published in 2017 examined health 
care use and spending by wage category among nearly 43,000 employees 
at four large, self-insured employers (Sherman et al., 2017). After divid-
ing the workers into five wage groups, with the lowest earning less than 
$24,000 per year and the highest earning more than $70,000 per year, the 
researchers found that low-wage workers used about half the amount of 
preventive care and had twice the hospital admission rate, four times the 
rate of avoidable admissions, and three times the rate of emergency depart-
ment visits as the top wage earners. 

At the University of Michigan, health care spending for employees earn-
ing less than $35,000 per year was slightly higher than for those earning 
more than $35,000 per year, but there were big differences in use, Malani 
said. Those earning less than $35,000 per year had lower spending on pre-
ventive care, mental health, and substance use visits and higher spending on 
emergency department visits and inpatient admissions than those earning 
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more than $35,000 per year. The insurance products were the same across 
the two wage groups, so insurance coverage was not a issue.

To address these disparities, the University of Michigan is beginning an 
employee health initiative that sends representatives into the communities 
where its employees live to provide wellness programs, such as cooking 
demonstrations with healthy food. “We are trying to build partnerships and 
hope we will be able to touch on more serious health issues as we build up 
that community,” Malani said. One question Malani still wanted to address 
was whether thoughtful health care benefit design could help address access 
and equity issues, and as a partial answer to that question she described the 
results of a 3-year trial conducted at the University of Michigan regarding 
in vitro fertilization (IVF) benefits. 

After extensive discussion involving a wide range of internal and exter-
nal experts, including clinicians, lawyers, bioethicists, and human resource 
personnel, the university established a set of rules to guide a trial benefit 
for IVF. The IVF pilot was limited to women who were 42 years old or 
younger and included a lifetime benefit set at $20,000, with coinsurance 
of 20 percent. By analyzing the data and assessing how many women 
underwent IVF before and after the pilot, it was clear that employees 
were taking advantage of this new benefit. Use increased the most in the 
lowest-income bracket (see Figure 4-1). “I get chills when I look at these 
data because when we talk about equity, this to me is equity,” Malani said. 
Today, in fact, women at all different income levels are equally likely to use 
this benefit. “I think it’s important to think about how you can do things 
creatively, sometimes, when you have control of the insurance, and in this 
case, the provider’s side,” she said, adding that, based on these results, the 
University of Michigan is likely to continue offering this benefit. If provid-
ing equity in genomic medicine is the goal, then employers and members 
of their medical benefits advisory committees should be key partners in the 
discussion, Malani said. 

DISCUSSION

Implementing Equity Programs at Community Health Centers

Fullerton asked Armstrong if, in her opinion, a community health 
care system such as Denver Health could establish an approach that offers 
genomic tests routinely and equitably in the same way that MGH has 
done. FQHCs have many unique considerations, Armstrong answered, and 
Medicaid policy largely drives what is available at FQHCs, including those 
at Denver Health. One of the challenges with Medicaid is that the money 
is not always being spent on interventions that are forward thinking, she 
added. “We need to be at the table to figure out how to influence Medicaid 
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FIGURE 4-1 Distribution of IVF use before and after pilot implementation program.
NOTE: IVF = in vitro fertilization; UM = University of Michigan.
SOURCES: Preeti Malani, National Academies of Sciences, Engineering, and 
 Medicine workshop presentation, June 27, 2018. Figure is courtesy of James 
 Dupree, University of Michigan.
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policy,” she said. As Medicaid moves to accountable care organizations, the 
challenge will be to work with different partners, including the community, 
to control costs in other areas so that these types of services can be offered. 
It will be important to have a support system in place to help patients navi-
gate these new areas of care and better coordinate care, Ahmedani added. 
One opportunity could be shifting thinking about how care is provided, 
he said, and focusing on low-intensity interventions and coordinated care 
sooner to avoid high-intensity interventions that may require more staffing 
and resources later.

Alternate Payment Models: Coverage with Evidence Development

One approach to paying for new precision medicine technologies 
involves coverage with evidence development (CED)—a system where 
insurers pay for certain technologies and services for which the evidence is 
not considered adequate, but pay for them in the context of carrying out 
additional research. There are many advantages to CED, Tunis said, but 
it does have its limitations, including the issue of performing additional 
post-coverage studies. Even as helpful as CED is, Tunis said, it still does 
not solve the problem of how to allocate resources to include new tests or 
other technologies.

Making the Case for Implementing Genomics in Health Systems

“What were the arguments that convinced the [MGH] health system 
to invest in the infrastructure and make this change?” asked a workshop 
participant. Making the case to health system leadership is not a one-time 
discussion, Armstrong said. In the process of implementing new practices, 
such as genomics, there are certain budget considerations and tradeoffs that 
have to be made. Providers should be making space for genetics services in 
their health care budgets, Armstrong said. “Prevention and investment 
in precision medicine is the future,” she said, “and we need to get ahead of 
the curve in [making the case].” Joan Scott, the director of the Services for 
Children with Special Health Needs division at HRSA, asked Armstrong 
how incorporating applications in the clinic can be done as a form of qual-
ity improvement in genetic medicine. Armstrong said that one of the most 
obvious ways to do this would be to create cross-fund efforts for genomics 
and quality improvement. 
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Highlights of Key Points Made by Individual Speakers

• Telephone delivery of genetic counseling can increase access to 
services for patients, but significant barriers remain regarding 
referrals, awareness, and attitudes toward testing. Resources 
such as narrative-based videos and community health naviga-
tors can be incorporated into genetic service delivery models in 
order to address linguistic and cultural barriers specific to the 
patient population. (Schwartz)

• Genetic counselors can maximize the effectiveness of commu-
nication with patients by limiting the delivery of information, 
assessing patient comprehension, and guiding patients through 
decision-making processes. This is particularly important in 
low-literacy populations. (Pasick) 

• It is possible to reach populations in need, but building 
trust and communication takes time, money, and a great 
deal of effort. One solution is to blend genomics research 
with  existing services (such as, for example, statewide cancer 
screening phone services), rather than building new infra-
structure. (Pasick)

• Reaching patients where they are located by engaging in 
 community-based research can help eliminate the difficulties 
of navigating an academic medical center as well as promote 
trust and partnership with the community. (Taylor)

5

Exploring Innovative Solutions 
and Models of Success
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• There is a need for more diversity among genetic counselors 
and genomic researchers. Including more underrepresented 
minorities as principle investigators and key personnel in 
genomic studies may also promote the recruitment of minority 
populations in research studies. (Pasick, Taylor)

• Pharmacogenomic testing can reduce the health care barriers 
in medically underserved areas by increasing access to regular 
monitoring of drug therapies. (Skaar)

• Remote recruitment via online and electronic tools can increase 
the ability to include individuals from rural outpatient sites in 
genomic studies. (Skaar)

The workshop’s fourth session discussed new approaches to ensuring 
that genetics and genomics services are available to all, including medically 
underserved populations. The speakers in this session, which was moder-
ated by W. Gregory Feero, the research director at the Maine– Dartmouth 
Family Medical Residency, also identified areas where there are gaps in 
knowledge and suggested research projects that would help answer open 
questions. Marc Schwartz, a professor of oncology, a co-director of the 
cancer prevention and control program, and the research director at 
Georgetown University’s Fisher Center for Hereditary Cancer and Clinical 
Genomics Research, discussed alternative approaches to delivering genomic 
services, such as telemedicine. Rena Pasick, a professor in the department 
of medicine and the director of the office of community engagement at 
the University of California, San Francisco, Helen Diller Family Compre-
hensive Cancer Center, described her research on effective communication 
in genetic counseling for underserved populations. Jacquelyn Taylor, an 
associate professor and the Vernice D. Ferguson Chair in Health Equity at 
the New York University Rory Meyers College of Nursing, discussed the 
value of forming community collaborations with minority groups. Todd 
Skaar, an associate professor of medicine at the Indiana University School 
of Medicine, discussed the role of pharmacogenomics in decreasing genomic 
health disparities. Following the four presentations, Feero guided an open 
discussion between the speakers and workshop participants regarding pos-
sible approaches to mitigating genomic health disparities 

“Is medical genomics a form of ‘genetic exceptionalism’?” Feero asked 
in his introduction to the session. He defined the concept of genetic excep-
tionalism as the belief that genetic information is unique and therefore 
must be treated differently than other types of medical data or personally 
identifiable information. Feero argued that since genetic and genomic data 
are applicable to so much of health care and are not limited to just one 
disease, it is rational to treat it differently in regard to health disparities. 
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“We are beginning to ask the question of whether or not our whole health 
system should be revised to integrate [genomic] information in a system-
atic way, moving from average-based care or mean-based care to a more 
individualized approach,” Feero said. “We have to make sure we are doing 
a better job of carrying all parts of society along for the ride.” Doing so 
is important because the consequences of needless and preventable disease 
in a family that has fewer resources are much bigger than they are to an 
affluent, well-resourced family. “It is very important that we get this right 
for less-resourced populations,” said Feero.

ALTERNATIVE MODELS OF CLINICAL SERVICE DELIVERY 
AND THE IMPACT OF DISPARITIES IN BRCA TESTING

Marc Schwartz said that there are several reasons why he and his col-
leagues have been trying to develop and evaluate alternative approaches 
to genomic services, particularly for hereditary breast and ovarian cancers 
(HBOCs). These reasons include

• a shortage of providers;
• an uneven geographic distribution of providers, with clusters of 

genetic providers in urban areas and centered around academic 
medical centers;

• varied and therefore suboptimal access to services in many parts of 
the country;

• suboptimal referral rates to genomic services;
• the changing landscape of genomic testing, with expanded indica-

tions that cover a growing number of individuals; and 
• an increased recognition that “one size does not fit all” regarding the 

kind of genetic counseling that the health care system needs to deliver.

With all of these considerations, the traditional delivery model for genetic 
services, which includes one-on-one, in-person counseling before and after 
testing, may not be tenable, Schwartz said.

His work has focused on addressing some of the more general barriers 
that lead to disparities, such as a lack of awareness and knowledge, atti-
tudes, suboptimal referrals, and socioeconomic factors, rather than popula-
tion-specific barriers such as language, culture, and implicit bias. One study, 
for example, included women under age 50 who were newly diagnosed with 
breast cancer and therefore were good candidates for genetic testing and 
counseling1 (Schwartz et al., 2018). The intervention, which he called pro-

1 These patients qualified for BRCA1/2 testing according to National Comprehensive  Cancer 
Network guidelines (NCCN, 2018).
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active rapid genetic counseling, used an embedded staff member in breast 
surgery clinics to identify all potentially eligible women at the time they 
were receiving their biopsy results. 

Within 48 hours of a diagnosis, the team informed the patient that 
she was a good candidate for genetic testing for BRCA1/2, which could 
 better inform her breast cancer treatment decisions. Out of 330 newly diag-
nosed breast cancer patients recruited from multiple institutions, one-third 
belonged to racial and ethnic minorities, predominantly African American. 
The goal of this intervention was to increase the proportion of patients who 
complete genetic counseling and, because genetic test results may inform 
any succeeding surgical treatment, complete this counseling prior to the 
surgical intervention. With the proactive rapid genetic counseling, the pro-
portion of women who took advantage of the counseling services increased 
from about 40 percent to about 60 percent, Schwartz said. But even though 
the intervention led to an increase in the number of patients getting genetic 
counseling, Schwartz and his colleagues observed lower rates of partici-
pation in genetic counseling in women of a racial/ethnic minority group 
compared to non-Hispanic white women. “Despite our effects to reduce a 
wide range of barriers, and despite our ability to increase the overall use of 
counseling, we are still seeing differences between groups,” Schwartz said. 

In a second study, Schwartz’s team compared telephone-delivered 
genetic counseling with standard genetic counseling in high-risk HBOC 
populations (Butrick et al., 2015; Schwartz et al., 2014). The 669 high-risk 
women enrolled in this trial came from four different sites, and 14 percent 
of the women belonged to a racial or ethnic minority. Schwartz proposed 
that the reason minority enrollment in this trial was so low was that there 
was no proactive outreach effort made for recruitment. The main goal of 
this study was to establish the effectiveness of telephone delivery across a 
broad range of psychosocial and decision-making outcomes in genetic coun-
seling. The results showed that telephone delivery was no less effective than 
standard delivery, Schwartz said. However, in a separate analysis looking 
at the uptake of genetic testing following counseling, he and his colleagues 
observed that minority participants were substantially less likely than non-
minority participants to complete genetic testing following telephone coun-
seling than following standard delivery. In the standard delivery arm of the 
study, about 90 percent of minority participants who completed genetic 
counseling were getting tested, but in the telephone counseling arm, only 
65 percent of minority participants got tested (Jacobs et al., 2016; Peshkin 
et al., 2016). These studies imply that proactive identification, referral, and 
enrollment could increase participation in genetic and genomic services, 
Schwartz said. This can be done using electronic health records and staff 
members such as navigators or genetic counseling assistants. Despite an 
increased rate of counseling following proactive enrollment with enhanced 
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access, persistent differences remained in both counseling and testing partic-
ipation between minority participants and non-Hispanic white participants. 

While telephone delivery can increase participants’ access to services, 
significant barriers remain regarding referrals, awareness, and attitudes 
toward testing. Schwartz acknowledged that the interventions he and his 
colleagues tested were generic and did not include culturally tailored mate-
rials. “I would be concerned about delivering telephone counseling if it is 
delivered in the exact same way that you try to deliver in-person counsel-
ing,” Schwartz said. “There needs to be some sort of modification to make 
it more effective.” These mismatches could possibly be addressed by cul-
tural and linguistic tailoring.

In his final comments, Schwartz discussed some of the ongoing projects 
that he and his colleagues are conducting. One project is working with at-
risk Latinas to enhance genetic counseling for hereditary breast and ovar-
ian cancer risk. This is a community-based project that uses a culturally 
tailored video to address barriers associated with language, cultural beliefs, 
lack of referrals, and overall awareness of genetic testing. Other studies 
are adapting the telephone counseling intervention for use in a Latino 
population, and some are using an intelligent tutoring system intervention 
that emulates one-to-one in person tutoring and emphasizes risk messages 
to enhance genetic risk assessment in underserved African Americans and 
Latinas for breast cancer. Schwartz’s colleagues have received funding for 
a 5-year training program for 250 community health educators, naviga-
tors, and promotors to develop a cohort that can refer high-risk Latinas to 
genetic services. In addition, Schwartz recently received funding to increase 
the uptake of genetic testing among individuals who already have a relative 
with an identified pathogenic mutation. The goal of this last intervention 
is to increase the identification of mutations in first- and second-degree 
relatives of known mutation carriers and to streamline genetic counseling 
services for them.

ACCESS AND COMMUNICATION: THE BRIDGE CONNECTING 
GENETIC DISCOVERIES WITH MINORITY PATIENTS 

If precision medicine is not developed and applied equally among all 
populations, Rena Pasick told the workshop, it is destined to increase 
health disparities. “Currently, those with the greatest need have the least 
opportunity to receive the best care,” she said. The purpose of her research 
with low-income and other medically underserved populations is to iden-
tify those at high risk for hereditary breast and ovarian cancer and to 
employ strategies that improve their access to and use of genetic counsel-
ing. “We want to maximize effective communication, which is when two 
parties engage with one another and come away with the same meaning,” 
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Pasick said. “That is something that must happen in genetic counseling and 
currently does not, particularly with people of low health literacy.” She 
reminded the workshop participants that one-third of U.S. adults have low 
health literacy and that they are disproportionately concentrated among 
people of non-European heritage.

The first of four studies Pasick reported on was a delayed- intervention 
randomized controlled trial which was conducted in partnership with 
 California’s Every Woman Counts (EWC) program, a statewide phone ser-
vice that provides low-income women with referrals for free breast and 
 cervical cancer screening (Joseph et al., 2012; Pasick et al., 2016).  Thousands 
of low-income women, speaking 18 different languages, call into EWC every 
year for referrals to free mammograms and Pap smears, Pasick said. The 
fact that they are calling the hotline indicates that these women are already 
aware of the benefits of cancer screening and are concerned about cancer 
risk. But because genetic counseling and testing services are concentrated in 
academic medical centers and are largely absent from public health settings, 
low-income patients—even those at high risk—have not traditionally had 
access to these services. The goal of Pasick’s study was to ascertain whether 
callers would agree to answer family and personal history questions when 
they called EWC and, if they were found to be of high risk, whether they 
would then obtain free genetic counseling. A parsimonious six-point  family 
history screener that could be carried out over the phone was created. 
Among 1,212 eligible callers, 709 (58.5 percent) agreed to answer family 
history questions; of these, 102 (14 percent) were at high risk (25 percent 
Hispanic, 46 percent white, 10 percent African American, 16 percent Asian, 
and 3 percent of other racial/ethnic backgrounds). These women were ran-
domly assigned to receive an immediate offer of a free genetic counseling 
appointment or to be sent a brochure with instructions on how to obtain 
that service. Nearly 40 percent of the women who were offered the immedi-
ate appointment obtained genetic counseling during the intervention period 
compared with fewer than 5 percent of those who received the brochure. 
(Following the trial, all high-risk women were offered genetic counseling 
appointments.) Of note, 54 percent of the women who had been offered 
genetic counseling reported that they could not attend unless it was delivered 
by phone. This study showed that integrating risk assessment and counseling 
referral into an existing service for low-income individuals can reach many 
whose risk status would otherwise remain unknown. 

The second study that Pasick described was an ethnography of genetic 
counseling with low-income English-, Spanish-, and Cantonese-speaking 
patients in a public hospital to assess communication effectiveness from the 
patient’s perspective (Cheng et al., 2018; Joseph et al., 2017a,b; Kamara 
et al., 2018). Pasick’s colleague Galen Joseph observed and recorded 170 
genetic counseling sessions and conducted 65 stimulated-recall patient inter-
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views in which segments of counseling sessions were replayed to patients in 
order to elicit their perceptions about the meaning of key points. Findings 
revealed a mismatch between the information provided by counselors and 
the information desired and meaningful to patients; the use of interpreters 
further exacerbated miscommunication. Based on this, Joseph and Pasick 
developed a training module for genetic counselors on effective communi-
cation that emphasized the avoidance of too much information, the use of 
plain language, and the use of “teach-back” to allow counselors to better 
assess patients’ comprehension and information needs. Pasick said that 
counselors knew they were not getting through to some patients as well as 
they would like and that they greatly appreciated the guidance even though 
some of the strategies have proved challenging in actual practice.

The third study was a community-based program with health ministry 
leaders (HMLs) in African American churches that Pasick has been work-
ing with for more than a decade. This was a feasibility study of a culturally 
tailored education program that sought to identify women at high risk for 
HBOCs and to connect them with genetic counseling. HMLs were trained 
to conduct educational workshops because the team found that key mes-
sages could be relayed more effectively by known, trusted individuals than 
by researchers or genetic counselors. Over 4 years, the HMLs held 41 
workshops, and the attendees completed the same six-point family history 
screen used in the first study Pasick discussed. She said that the key mes-
sages were refined over time and ultimately resulted in a substantial and 
significant increase in post-workshop knowledge. Overall, 84 high-risk 
women were identified, 50 percent of whom obtained counseling. Running 
the workshops, however, took enormous effort, and attendance was often 
low. Pasick’s team then asked HMLs to distribute and collect the family 
history screens at Sunday church services. Surprisingly, among those women 
who only filled out the family history after church, individuals who were at 
high risk obtained counseling at a higher rate than those who attended the 
2-hour workshop. It is unclear why this was the case. 

Pasick’s current study involves three public hospitals in a comparison 
of telephone, in-person, and video counseling for high-risk women whose 
primary languages are English, Spanish, or Cantonese. The purpose is to 
ascertain what is gained and lost via remote counseling and how to achieve 
effective communication via each mode. At the time of the presentation, 
10,000 patients had completed the six-point family history screener over 
10 months, resulting in a study enrollment of 242 high-risk individuals. 
Of these, 167 (69 percent) have been counseled and 144 (86 percent) com-
pleted a follow-up survey. 

Pasick concluded by saying that progress is being made with regard 
to understanding the issues that affect reach in low-income communities, 
building trust across cultures, and how to communicate effectively about 
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genetics and risk, but it takes time, money, and a great deal of effort on 
the part of skilled professionals and community leaders. “There is no sexy, 
easy, high-tech way to achieve these critical objectives,” she said. “What 
is imperative is providing information and services to people from highly 
trusted others, in places where they already are, with words they under-
stand, and with messages that are meaningful to them.” There is also a need 
to educate the public with participation from all sectors, a real investment 
of money, and a more diverse public health workforce. It is particularly 
important to get more diversity among genetic counselors, she said. 

RECRUITING MINORITY POPULATIONS IN GENOMIC STUDIES  
THROUGH COMMUNITY-BASED OUTREACH

Jacquelyn Taylor told the workshop participants that she studies health 
equity and genomics and is also a pediatric nurse practitioner. She said that 
she is interested in the genetic and environmental factors that contribute to 
disease in minority populations, particularly African Americans. The first 
study Taylor reported on compared gene and environment interactions and 
their effects on blood pressure in three generations of African American 
women in Detroit, Michigan (Taylor, 2009a,b). The study was replicated 
with three generations of Dogon women in Mali, members of an African 
population that has maintained the same lifestyle and diet since the early 
1400s and that was a large part of the trans-Atlantic slave trade (Taylor et 
al., 2013). After controlling for diet and physical activity, Taylor and her 
colleagues found that both the Michigan and Mali populations exhibited 
the same genetic factors related to increases in blood pressure. This work 
was then replicated in larger epidemiological samples of African Americans 
as well as in genetic epidemiological studies of atherosclerosis, showing 
that racial differences play a unique role in the genetic and environmental 
interactions that contribute to disease.

Currently, Taylor said, she is collecting data on African American women 
and their young children to study the impact of genetic and psychological 
factors—such as perceived racism, discrimination, symptoms of depression, 
and parenting stress—on blood pressure in mother/child dyads. Recruitment 
is based in Head Start programs across Connecticut, which allows researchers 
to meet participants in a community setting (see later in this chapter). “What 
is innovative about this study is that it extends the notion of race to what 
society makes you feel, looking at how racism and discrimination can affect 
your health,” Taylor said. She is also working with a group of investigators in 
Flint, Michigan, to study the interplay of genetic risks and environmental fac-
tors, including racism, discrimination, trauma, resiliency, and coping skills, 
and how those might increase the risk for common and chronic diseases. 

All of these studies are grounded in community-based collaborations, 
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and Taylor described some keys to success in implementing this recruitment 
technique. First, she said, take advantage of the participant resource pools 
and registries that many universities have already compiled. In the first 
three-generation study, a registry managed by the Institute of Gerontology 
at Wayne State University gave Taylor access to the grandmothers who 
participated in the study. This was extremely helpful, she said, because once 
the grandmothers were contacted, the other two generations came into line 
and were willing to participate in the study. 

According to Taylor, another great resource was Alpha Kappa Alpha 
Sorority Incorporated, the historically black sorority with more than 
200,000 members across the United States, and Jack and Jill of America, 
an organization dedicated to nurturing future African American leaders 
that has a membership of more than 40,000 African American families 
across the United States. For her current study, Taylor said, she is recruiting 
from Head Start programs and YMCAs across Connecticut, and her team 
is engaged in community outreach efforts, such as participating in health 
fairs and engaging with local chapters of the National Association for the 
Advancement of Colored People (NAACP) to make their presence known 
and form relationships with communities. By participating in and including 
community outreach groups, researchers can make their presence known, 
get to know the community, and reassure the people in the community 
that they care and are there to stay. This helps foster good relationships, 
she said.

It is imperative to steer away from waiting for people to come to the 
clinic, Taylor said in regard to addressing inequities in access to health care. 
“We have to go where the people are,” she said. “Go to the community, 
reach out to the community and find out what they want and what they 
feel they need and actually provide those services in a community-based 
manner.” The physical nature of an academic medical center, with multiple 
parking lots, buildings, and clinics, can be a major barrier to accessing 
care. Mobile health and telehealth will be more effective, she said, espe-
cially when there are already established relationships between the health 
care system and a community. Patients are then more open not only to 
participating in research, but also to coming to see clinicians when they are 
interested in health care screening. 

It is also important for researchers to participate in community activi-
ties, Taylor said. For example, she said, her team participates in parent 
meetings and sets up information tables for parents to view when dropping 
off or picking up their children at Head Start. She and her collaborators 
ask these parents about their concerns regarding their children’s and their 
own health, and they ask for their opinions about genetic testing. Taylor 
said that she and her colleagues talk directly to the parents to see what it 
is that they as clinicians can do to be of service to the community. In addi-
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tion, she said, she and her team present the results of their studies at parent 
meetings and produce newsletters for the community that not only outline 
study results but also ask for help in recruiting for a study. Taylor also has 
invited people from these communities, such as the NAACP, to speak at 
events at her research institution. It is a reciprocal relationship, Taylor said. 
All of these efforts have the result of keeping the community engaged with 
what her team is doing, how far they have come in their research, what 
they plan to do in the future, and how these results will affect them and 
future generations. 

The bottom line, Taylor said, is to be present, to let people know that 
they are important for more than just providing the data to write a report. 
It is also important to make it clear that the team’s community involvement 
is focused not only on the present, but also on the future health of the com-
munity. Taylor said that she even shares a great deal about her personal life 
with community partners and the families participating in her studies. “I 
talk about the fact that I have had my DNA tested and my children tested,” 
she said. This allows her to make a deeper connection with the community.

To overcome health care barriers, one must become a community advo-
cate, Taylor said. It is important to expand genomic screening programs to 
community venues and community organizations and also to include more 
underrepresented minorities as principal investigators and key personnel 
in these studies. Minorities are consistently asked to serve as consultants 
for a study, Taylor said, but that does not provide the leadership that is 
needed to effectively recruit minority populations. It is important to have 
someone or a group of people who are connected to the community to 
make sure that things are done correctly and to guide the other investiga-
tors that have not had the opportunity to work with these populations. 
Increasing the number of genomic training programs, in both graduate and 
under graduate programs and also in K–12 settings, would also be useful in 
decreasing genomic disparities, Taylor said. Genomic training for current 
clinicians and researchers through continuing education requirements and 
license renewals would also help in reducing these disparities. 

INDIANA GENOMICS IMPLEMENTATION 
OPPORTUNITY FOR THE UNDERSERVED

The idea behind the Indiana Genomics Implementation Opportunity 
for the Underserved (InGenIOUS) study, Todd Skaar told the workshop, is 
to test the effect of pharmacogenetic genotyping on the number of adverse 
effects to medication use—and consequently the total health care costs—in 
patients who are genotyped versus those who just receive standard-of-care 
drug therapy. The study, conducted in two health systems in Indiana, has 
enrolled 1,312 patients in the genotype-guided therapy arm and 3,145 in 

http://www.nap.edu/25277


Understanding Disparities in Access to Genomic Medicine: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

INNOVATIVE SOLUTIONS AND MODELS OF SUCCESS 57

PREPUBLICATION COPY —Uncorrected Proofs

the standard-of-care arm. Of the nearly 4,500 patients recruited for the 
study, 61 percent were white and 29 percent were African American. The 
recruited patients had been prescribed 1 of 27 medications with potential 
pharmocogenetic impact. 

This study plays an important role in addressing disparities in genetic 
and genomic health care, Skaar said, because it is known that the routine 
monitoring of drug response is more difficult for individuals from under-
served populations. This is often due to the need for low-income, rural 
populations to travel much farther to get to clinics, which can result in 
higher transportation costs and lost wages. If it means one less box of cereal 
on the table for their kids or something else they may have to sacrifice in 
order to make multiple clinic visits, Skaar said, patients will be less likely 
to come back for routine monitoring of efficacy and toxicity of drugs. By 
determining the right drug and the right dose for a patient at the start of 
therapy, pharmacogenomic testing may help to address that problem and 
thus be even more effective in underserved populations than in the general 
population. 

The two health systems from which the participants were recruited 
span a large proportion of the state, which made it difficult to use tradi-
tional recruitment methods. “It was not feasible to drive clear across the 
state for every one of those enrollees,” Skaar said. So the research team used 
phone recruitment and then established an online consent form through the 
Indiana University (IU) medical care system. To receive pharmocogenetic 
testing, participants could then go to any hospital in the IU system to get 
their blood drawn. This made it more feasible for individuals in low-income 
and rural communities to participate in the study, therefore increasing the 
study sample.

After Skaar and his colleagues received the genotyping information and 
the medication data for an individual, an adjudication committee reviewed 
the results and, when appropriate, made a recommendation for providers 
to alter the drug therapy. Out of 1,313 subjects who were genotyped, 439, 
or one-third, had an actionable result (i.e., had a genotype that affected 
responses to medication and therefore had clinical utility). Levels of action-
ability differed from medication to medication; for example, 42 percent of 
individuals who were prescribed tramadol had an actionable result, while 
only 9 percent of those prescribed nortriptyline had actionable genotype 
results. All actionable results were returned directly to the participant’s 
health care provider, with relevant recommendations for clinical manage-
ment. Skaar and his collaborators are now extracting data on adverse 
health events to the drug therapies from electronic health records as well 
as economic data in order to determine the effects of pharmacogenomic 
testing on these factors. 

Skaar also has used ethnic, racial, and geographic data to determine 
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how many of the patients in the study come from medically underserved 
areas and populations. Of the patients in the genotyped arm, 37 percent are 
from medically underserved areas or populations, which, he said, should 
allow his team to generate some hypotheses regarding location and dispari-
ties in access and then test them. He noted that of the two health systems 
that participated in the study, the enrollment success rate was three times 
higher and completion took one-fifth as many phone calls at Indiana Uni-
versity Health than at Eskenazi Health, which has a higher proportion of 
Medicaid and low-income payers. Eskenazi is the safety net health care 
system in Indiana, meaning that it provides medical care to patients with no 
insurance or with Medicaid. Despite these differences, more than 80 percent 
of the participants, regardless of where they lived, agreed that it was a good 
idea to get genetic testing to determine how they would respond to certain 
medications. Many participants also said that they would share their test 
results with family members and their providers.

This study shows that remote recruitment for genomic medicine studies 
can successfully enroll patients and collect samples from medically under-
served areas and populations, Skaar said. Direct-to-patient recruitment, 
he added, may also reach patients in underserved areas without need-
ing to engage large numbers of providers. Tools exist to identify patients 
in underserved areas and to ensure that those patients are represented in 
 studies, although more resources may be needed to recruit patients from 
safety net hospital systems. The final lesson from his work so far, he said, 
is that despite patient demographics, subjects want their genetic data and 
also want their providers to have access to it.

DISCUSSION

It is important to think about what a community’s perceptions are 
regarding the benefits and harms of genomic medicine, one workshop 
participant said. “If those kinds of questions are not addressed, the uptake 
of genetic testing may not be as high as you have expected post-genetic 
counseling,” the participant continued. She asked the panelists if any of 
their studies included questions aimed at trying to understand community 
beliefs about genetic testing. Schwartz said that his study did not ask those 
questions, and Skaar said he recognized that the lack of genetic testing 
uptake may be due to the fears and anxieties common in communities, 
but it is also likely due to financial concerns. He also mentioned that some 
bioethicists have found that the anxiety related to genetic testing is usually 
short lived, but more research needs to be done to learn why it exists and 
how to address it better. Pasick said that training genetic counselors to com-
municate better can address this issue and increase the uptake of testing. 

Another workshop participant asked how the field can detangle clinical 
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use and access to genetic tests from the lack of evidence of its clinical util-
ity in diverse populations, referring to the fact that dosing algorithms for 
the warfarin may not work well in African Americans because of a lack of 
understanding of CYP2C9 variants in this population. Skaar replied that 
studies must include all populations because of that very issue. “We need 
to include a broad population in those studies,” he said.

Cathy Wicklund, the director of Northwestern University’s graduate 
program in genetic counseling, said that her program works hard to change 
the perception of what genetic counseling is and what genetic counselors 
need to be able to explain to their patients. She teaches that genetic coun-
selors must be focused on the person sitting in front of them and what 
that person needs to know at that particular time. She also said that non-
directiveness (providing accurate information to a patient, but not trying to 
influence decisions) is a relic of the profession and that genetic counselors 
are encouraged to provide guidance and not simply take a passive role in 
patient decision making. “I want to assure that there are programs that are 
embracing this effort in effective communication training so that you are 
not retraining genetic counselors once they are out of school,” Wicklund 
said. Taking part in workshops such as this one and going to hear speakers 
on various topics in genomics is one approach providers can take to incor-
porate genomics into their training. Skaar said that there are fellowships 
available to get practical training in genomics.

“If you could have one research question answered to get a better 
handle on health care disparities in genomic medicine, what would that 
be?” asked Feero. Skaar said that he would like to know how the imple-
mentation of genomic medicine differs when it is done in pragmatic trials 
that include a diverse population or a broad diversity of populations. Taylor 
said she would ask study participants how they think genomic testing can 
help them. Schwartz proposed looking at genetic tests that have demon-
strated clear clinical utility and seeing if it is possible to identify and refer 
patients in a routine way to ensure that they are obtaining whatever genetic 
services they need. 
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The final session of the workshop included a keynote lecture by Reed 
Tuckson, the managing director of Tuckson Health Connections, LLC. 
The keynote address was followed by a panel discussion with Katherine 
 Anderson, Otis Brawley, Sue Friedman, and Jacquelyn Taylor that was 
aimed at identifying ways to overcome barriers to access to genomic medi-
cine and actionable next steps that can be taken in the near and long term 
to reduce disparities. This session also explored gaps in policy, knowledge, 
and institutional resources that could be addressed to ensure that genomic 
medicine is equitably provided across all populations. 

OVERCOMING CHALLENGES TO INCREASE 
ACCESS TO GENETICS AND GENOMICS

Cultural Factors That Influence a Conversation on Genetics

There are significant ethical, legal, and social issues at play related to 
health care disparities in genomic medicine, Tuckson said, and the implica-
tions for an already suboptimal and rapidly evolving health care delivery 
system are substantial. One of the first issues that must be addressed, he 
said, is how the reality of race and racism in modern America affects our 
conversation about genetics and genomics. “It seems increasingly difficult 
to explore and discuss the clinically relevant variations in individual human 
biology, the distinctions that make us unique, without worsening tribal-
based divisions and further sowing the seeds of mistrust and disrespect for 
human dignity,” Tuckson added. Indeed, there are widespread perceptions 
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among vulnerable populations that not only is racism persistent, but it is 
increasing. The field must recognize, he said, that as the science advances, 
there may be fears among vulnerable populations that its interpretation 
could be subject to racist prejudices and agendas that insult their humanity 
and dignity. 

The broad availability of genomic ancestry testing can influence how 
Americans think about the concept of race, Tuckson said, and we are learn-
ing that the distinctions that come from our genomes are important, but 
do not define who we are. A candid and scientifically up-to-date way of 
discussing genetic differences is needed, and scientists and clinicians must 
be leaders in that conversation, he continued. This conversation must be 
predicated on trust because most people want to know who they are, but 
many are fearful of what they might find out, how it will be accessed, and 
who will use it. Historical injustices such as the Tuskegee syphilis study1 
remain in the minds of many African Americans, and the implications are 
still profound for the scientific community, Tuckson said. Furthermore, 
events such as the recent use of DNA profiles from ancestry websites to 
help make arrests in cold cases2 have only increased the level of distrust in 
many communities of color regarding access to genetic information, and 
U.S. judges have not found genetic information to be protected under the 
Fourth Amendment against unreasonable search and seizure.3 Tuckson 
recommended supporting the recent call for legislators to set limits and 
establish protections regarding law enforcement’s use of genetic genealogy 
searches (Ram et al., 2018).

Tuckson offered another recent example where direct-to-consumer 
genetic testing companies offered what they thought would be a simple 
test to help reunite families that were separated coming over the United 
States border; however, he said, the collection of personal medical infor-
mation for a vulnerable population with few or no legal rights brings up 
issues of privacy. Immigrant community advocates argued that taking the 
test would cause more problems than it would solve, given the vulnerabil-
ity of these families. In the same way, Tuckson said, people of color are 
often vulnerable, and genetic information is loaded with significance for 

1 Details on how the Tuskegee Study changed research practices can be found here: https://
www.cdc.gov/tuskegee/after.htm (accessed August 28, 2018).

2 A description of how law enforcement officials used a genealogy database to make an arrest 
in the case of the Golden State Killer can be found here: https://www.scientificamerican.com/
article/the-golden-state-killer-case-was-cracked-with-a-genealogy-web-site1 (accessed August 
28, 2018).

3 In 2013 the Supreme Court ruled 5-4 in Maryland v. King that states have the right to 
collect DNA from individuals who are under arrest as part of the administrative procedures 
associated with booking and arrest. The Court ruled that the DNA collection process was valid 
and informative, similar to fingerprinting. 
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African American, Hispanic, and other vulnerable communities. Research 
and clinical communities should not be surprised when people of color are 
wary of being involved in genomic testing and sharing that information, 
Tuckson said. As genomics moves forward, it will be necessary to have a 
shared national and community-based conversation to clarify what protec-
tions should be in place and how this type of information should be used 
in settings outside of the clinic, he said.

Educating the Public About Genetics

Given the realities of direct-to-consumer marketing in genomics, there 
will be challenges in ensuring that members of the public have the scientific 
and genetic literacy necessary to understand all of the information they 
encounter, Tuckson said. According to a study from the Pew Research 
 Center, there is a significant gap in the United States in knowledge about 
scientific concepts and in interest in sciences that falls along racial and 
 ethnic lines (Funk and Goo, 2015). Other research, Tuckson said, suggests 
that there are several interconnected factors at play, including differences 
in educational attainment; the underrepresentation of people of color in 
science, technology, engineering, and math fields; differences in achieve-
ment scores at the elementary and secondary school levels; and the under-
representation of people of color in advanced science courses. 

Not all students are being taught statistics and probabilistic decision 
making, skills that are relevant to daily life, nor are all of them learning 
about genetics and its relationship to society and the environment,  Tuckson 
said. The treatment of genetics in state education standards across the 
nation can have significant implications for how Americans understand 
concepts such as gene expression and regulation and genetic variation 
(Dougherty et al., 2011). The problem, he said, is that genetics is increas-
ingly becoming central to the practice of medicine, and these concepts are 
not being taught in K–12 science courses. 

This disconnect, Tuckson said, suggests a need for more classroom 
tools, with explicit goal-setting done prior to curriculum development along 
with standardized methods of evaluating and planning for elementary and 
high school curricula. One example of this can be found in the National 
Human Genome Research Institute’s (NHGRI’s) effort to increase genetic 
literacy through its Genomic Literacy, Education, and Engagement initia-
tive.4 There is also a need for adult education about genetics and probabi-
listic decision making, which could be a good opportunity for partnering 

4 For more information on the Genomic Literacy, Education, and Engagement Initiative, see 
https://www.genome.gov/27568594/genomic-literacy-education-and-engagement-glee-initiative 
(accessed September 12, 2018).
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with community-based organizations, Tuckson said. In this way, individuals 
within communities can be empowered to understand genetic risk and the 
preventive measures that may be available to them.

Improving Health Care Delivery Through a Precision Health Approach

A significant challenge with incorporating genomics into health care is 
that the current system is not efficient and will require improved delivery 
to be effective, Tuckson said. From an economic standpoint, adding genom-
ics into the mix could be challenging for health care systems, particularly 
when the only new money coming into health care systems is coming from 
individuals rather than local, state, or federal budgets. Precision needs to be 
the target, he said, and a population-based health paradigm that includes 
genomics, shared decision making, community environment, and social 
determinants will be incredibly important. 

A move to reorganize health care around value-based reimbursement 
is gaining momentum, but making value-based reimbursement a reality 
will require performance measures. Given that, Tuckson said, the genomic 
medicine community must develop measures for good genetic counseling, 
genetics education, and the appropriate use of genetics. Medical specialty 
societies should be involved in developing these measures, he said. 

The key to the performance measures in this space, particularly those 
pertaining to genetic counseling, will be patient satisfaction. The right mea-
sures, Tuckson said, will reflect how successfully clinicians treat patients 
with dignity, listen to and care about patient concerns, and answer patients’ 
questions using language they can understand. An additional opportunity 
will be increasing diversity in the clinical workforce, especially in genetic 
counseling. 

In addition to performance measures, the genomics research commu-
nity needs to provide the payer community with evidence that will enable 
it to provide reimbursement for procedures that are effective and to stop 
paying for things that are not, Tuckson said. One way to do this will be to 
encourage people to support the All of Us research program. The All of Us 
program offers an opportunity to realize precision health, but it will require 
getting clinicians involved so that they can encourage patient participation, 
something that is especially important in the context of people of color, 
Tuckson added. 

POSSIBLE WAYS TO IMPROVE DIVERSITY AND REDUCE 
HEALTH CARE DISPARITIES IN GENOMIC MEDICINE

Following Tuckson’s presentation, panelists reflected on the key messages 
they heard throughout the day and on opportunities for the field. “What 
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BOX 6-1 
Areas Highlighted by Individual Speakers That the Roundtable 

and the Genomics Community Could Explore as Ways to 
Improve Diversity and Reduce Health Care Disparities

•  Empower scientists and clinicians to be leaders in a shared national and 
community-based conversation about race, racism, and genetic information 
that is predicated on trust. (Tuckson)

•  Fund a full-time community liaison for genomics research teams to help build 
relationships with community partners and reduce feelings of mistrust in under-
represented communities. (Taylor)

•  Engage in discussions with community leaders who can offer advice on best 
practices for reaching those in their communities and helping them access 
care. (Taylor, Tuckson)

•  Look for new ways to increase the diversity of the genomics workforce, includ-
ing recruiting people from the community who can receive training to become 
health care professionals. (Anderson)

•  Partner scientists and clinicians with science teacher associations to help them 
develop educational tools on genetics and genomics for all levels, starting in 
elementary school. (Tuckson)

•  Encourage revisions to the medical school curriculum that emphasize  genetics 
and genomics by working closely with organizations such as the American 
Association of Medical Colleges. (Tuckson)

•  Work with communities to develop better guidelines on how clinicians and 
researchers can build trust in the community and have more productive con-
versations concerning research. (Tuckson)

•  Connect with the developers of electronic health records to include genetic 
and genomic information and build new tools to use that information for clinical 
decision making and rapid learning. (Tuckson)

•  Seek out opportunities for demonstration projects that assess the value of 
genomic medicine in different communities. (Wicklund)

•  Explore new ways to return results to patients through mechanisms other than 
via direct one-on-one encounters with genetic counselors. (Skaar)

•  Consider that there may be an opportunity for a task force separate from the 
U.S. Preventive Services Task Force to make screening recommendations 
for high-risk individuals since the delivery of precision medicine may make 
population-based screening guidelines less appropriate. (Brawley, Friedman)

issues should the Roundtable follow up on going forward?” Bonham asked, 
encouraging speakers and workshop participants to think about practical 
next steps in the near- and long-term (see Box 6-1). Speakers highlighted 
several key opportunity areas related to reducing health care disparities in 
genomics, including community engagement and education, evidence-based 
population health approaches, and genetics workforce and training.

continued
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•  Bring aspects of genomic medicine into routine primary care settings to im-
prove access and help relieve the progressive disparities in access that are 
often caused by the many steps involved in the referral process to genetic 
counseling. (Anderson)

•  Develop more protections surrounding privacy of genetic information, including 
a delineation of the limits for law enforcement’s use of it. (Tuckson)

•  Work with medical specialty societies to establish performance measures, 
which should be focused on how well providers can address patient concerns. 
The shift towards value-based reimbursement necessitates this. (Tuckson) 

•  Work with the All of Us research program to develop better strategies to 
engage underserved minority populations in genomic medicine research. 
(Tuckson)

•  Increase investment in the training of genetic counselors, potentially through 
engagement with the Department of Education, which could help solve work-
force issues and improve the recruitment of minority populations. (Tuckson)

BOX 6-1 Continued

Community Engagement and Education

Having the perspective of patients at the table is profoundly important, 
Taylor said. The roundtable could convene additional people who have 
gone through the genetic testing and counseling process so that they can 
share their experiences and ideas for how to improve the systems. Includ-
ing more community leaders who can talk about what works and does not 
work as far as engaging with communities and helping them access care 
could be very useful as well, she added. Tuckson agreed, adding that the 
field should work with communities to develop better guidelines on how 
clinicians and researchers can have more productive conversations and 
build trust in the community. 

The All of Us research program could serve as a catalyst for chang-
ing the way the research community engages underserved minorities and 
other groups in genomic medicine research, a workshop participant said. 
How, the participant asked, can the roundtable work with that program to 
educate the public about informed consent, data security, and the aspects 
of communication to enable All of Us to truly represent the population of 
the nation? At the macro level, the research community needs to work with 
the Urban League, the NAACP, African American and Hispanic churches, 
and similar organizations that represent minorities, Tuckson said. On a 
more individual level, many of the workshop participants and speakers 
have spent a great deal of time with patients and clients, Tuckson said, and 

http://www.nap.edu/25277


Understanding Disparities in Access to Genomic Medicine: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

CONSIDERING UNMET NEEDS 67

PREPUBLICATION COPY —Uncorrected Proofs

it is important to connect with those individuals and encourage them to 
participate in the All of Us program. 

“Are there funding mechanisms for population geneticists who want 
to hire a full-time community liaison to work with community groups on 
reducing the mistrust of population genetics in underrepresented communi-
ties?” a workshop participant asked. There is definitely a need, Taylor said, 
for more help building and maintaining relationships in the community 
and providing feedback to community members and community partners. 
Many times, she said, community engagement falls on the study’s principal 
investigator, but it is an important piece that should not be overlooked. 

Community engagement is important, but one challenge is that 
 genetics and genomics education is still lacking, Tuckson said. Incorporat-
ing  genetics into education at all levels—starting in elementary school—
will be necessary, he said, and one way to do this could be by working 
genetics into other subject areas. For example, math teachers could use 
BRCA decision making as a case study in statistics. The roundtable could 
convene an activity with the major science teachers’ organizations to 
develop this idea further.

Clinicians could also work with organizations like the American Asso-
ciation of Medical Colleges to revise the medical school curriculum to 
include more of an emphasis on genetics and genomics, Tuckson said. 
Providers may not have the capacity to remember all of the new informa-
tion being generated by emerging technologies such as genomics, but the 
Roundtable could work with electronic health record developers to include 
genetic and genomic information and tools to use that information for just-
in-time learning and decision support.

Moving Toward an Evidence-Based Population 
Health Approach to Genomics

As the promise of personalized and precision medicine is realized, 
 population-based recommendations and guidelines for screening and treat-
ment will become less useful, Friedman said, and that, in turn, will create 
challenges related to making precision medicine equitable and equally acces-
sible to everyone. One of the questions that will need to be answered, she 
said, is where the opportunities are to save money in health care in order 
to be able to spend extra on making access to genomic medicine equitable.

Population screening to identify people at risk for a disease and genetic 
testing of people who have been diagnosed with a disease to determine if 
they have a mutation or genomic profile that indicates how their disorders 
should be treated are two different things, Brawley said. In both cases, how-
ever, the USPSTF makes recommendations pertaining to people of average 
risk. One opportunity in this field could be to impanel a task force specifi-
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cally to look at the screening of people at high risk, he said. That group 
would review the literature, find out what the science says, sit down and 
deliberate, and ultimately write a recommendation statement. The goal, he 
said, would be to make genetics and genomics an evidence-based practice 
so as to discourage wasting money on diagnostics and therapies that do not 
work and do not add value to health care. 

Practically speaking, Anderson said, it will be important to look at the 
aspects of genomic medicine that should be used routinely in population 
health and make them accessible to everyone in order to prevent further 
disparities in access to health care. An additional opportunity could be 
increasing the diversity of the genomics workforce, perhaps by recruit-
ing people from the community who can learn and receive training to 
become health care professionals. NHGRI’s Clinical Sequencing Evidence- 
Generating Research consortium plans to take two online tools and use 
them to screen patients and offer testing in communities in which there have 
been detailed conversations to build trust and reduce anxiety over genetic 
testing and how the results will be used. Delivering genomic medicine to 
patients at risk without adding unnecessary harm is possible if there is a 
downstream management plan in place, Anderson said, and that may mean 
involving people in their communities. Prenatal testing and mammography 
have become a routine part of health care, and in the same way genomic 
medicine should become part of the core services delivered to everyone 
in the population, Anderson said. Friedman agreed, adding that it will be 
important to make sure that the interventions indicated by the results of 
genetic testing are covered as well as the tests themselves. 

Unless the medical genomics community starts developing a systematic, 
evidence-based approach to incorporating genetics and genomics into the 
standard of care, disparities will get worse before they get better, a work-
shop participant said. An ad hoc activity of the roundtable, the Genomics 
and Population Health Action Collaborative, has been working to get 
public health and health care systems to interface and begin implementing 
the Centers for Disease Control and Prevention’s Tier One genomic applica-
tions, such as screening for Lynch syndrome, hereditary breast and ovarian 
cancer, and familial hypercholesterolemia, which together affect 1 to 2 per-
cent of the U.S. population.5 While implementing that on a population-wide 
scale at this time might be premature, work could be done on an implemen-
tation strategy using evidence-based recommendations, the participant said.

What, the workshop participant asked, is the role of partnerships 
between health care systems and public health in the effort to use evidence-

5 For more information on the Genomics and Population Health action collaborative, see 
http://nationalacademies.org/hmd/Activities/Research/GenomicBasedResearch/Innovation-
Collaboratives/Genomics-and-Population-Health.aspx (accessed November 2, 2018).
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based implementation to achieve health benefits from genomic medicine at 
the population level without increasing disparities? Where such partnerships 
could be valuable, Tuckson said, is when genetic testing starts identifying 
relationships between genetic profiles, disease risk, and the environment in 
which people live. Such relationships would create a new level of urgency 
in talking about prevention, lifestyle change, and community environment 
and would provide an incentive for engaging with community-based public 
health. 

Research networks have the opportunity to work across communities 
and recruit families that are not located in the same place to participate in 
studies, Anderson said. This can be an opportunity for improving access 
for families who may otherwise be unable to access these interventions. 
Taylor agreed that the field would benefit by expanding partnerships across 
the United States through multidisciplinary teams that include community-
based organizations and community health workers. 

Genetics Workforce and Training

Given the decreasing cost of genome sequencing and the rise in direct-
to-consumer testing, an additional challenge in reducing health care dis-
parities in genomics may be workforce and training issues. The roundtable 
could look at how to return results to patients through mechanisms other 
than via direct one-on-one encounters with genetic counselors, Skaar said. 
Research programs like All of Us will produce more data to return, creat-
ing potential challenges for genetic counselors and clinicians.6 A workshop 
participant asked how people should be thinking about ways to increase 
the genetic counselor and geneticist workforce as well as the diversity of 
that workforce. While more diversity is important in these communities, 
Brawley said, ultimately it will be more important to have people who 
care about the populations they are serving. As genetic counseling becomes 
more widely known as a profession in the community, there will naturally 
be additional opportunities for attracting talent, he added. It may be useful 
to talk to people at the Department of Education, given that genetics and 
genetic counseling will be a growth field in terms of employment, Tuckson 
said, and it could be valuable to get that department involved in promoting 
this field to underrepresented populations as a career opportunity.

6 For more information about the return of individual-specific research results generated in 
research laboratories, see the 2018 National Academies of Sciences, Engineering, and Medi-
cine’s consensus study report Returning Individual Research Results to Participants. See http:// 
nationalacademies.org/hmd/Reports/2018/returning-individual-research-results-to- participants.
aspx (accessed August 29, 2018).
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FINAL THOUGHTS

Offering some final thoughts for the day, Wicklund and Bonham high-
lighted several of the important themes that arose throughout the work-
shop, including the perception of genetics within communities and the 
challenges that remain in educating, communicating, and building trust 
within communities. Recognizing that genomics is being integrated into 
an already constrained system, they challenged the field to be cognizant of 
the fact that new technologies can increase rather than reduce health care 
disparities. One potential opportunity could be to develop demonstration 
projects within institutions to show that genomics can add value, they said, 
referring to the efforts and programs of Anderson, Armstrong, Malani, and 
others who spoke at the workshop. 

“It is not acceptable that we are not delivering [care] to patients equita-
bly across our communities,” Armstrong said. “We need to make sure that 
we have tools that are effective in different groups. . . . I couldn’t be more 
enthusiastic about the genomics community’s commitment to increasing the 
diversity of individuals in genomics research [and] to developing tools that 
actually reflect the populations we serve.”
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Twitter Chat: June 21, 2018
#GenomicsDisparities

Summary of Discussion

Question #1: What are the biggest challenges faced by #patients when they 
are trying to access genetics-based services (i.e., genetic tests and counsel-
ing)? #GenomicsDisparities

• Accessibility, geographical location, language barriers, and insur-
ance coverage

• The subconscious biases of health care providers, which may limit 
referral of some groups for genetic services (i.e., assuming that a 
patient has a lack of interest in genetics or that insurance will not 
cover testing)

• Many patients do not know (1) where to start, (2) that certified 
genetic counselors exist, and (3) that insurance often covers these 
services, by phone or in person

• Health care providers are uncomfortable interpreting and ordering 
genetic tests

• Differing state laws regarding genetic discrimination
• Fear of genetic discrimination and a lack of understanding about 

genetics and screening options
• The lack of a connection between genetic counselors and primary 

care physicians

Appendix A

Summary of the  
Pre-Workshop Twitter Chat 
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Question #2: What are some ways to increase access to #genetic services in 
medically #underserved and minority communities? #GenomicsDisparities

• Meet patients where they are at by using community-based par-
ticipatory research (CBPR) programs and building trust with com-
munity partners

• Educate primary care physicians, registered nurses, and physician 
assistants about outreach clinics and telegenetics services

• Improve coverage for genetic counseling services for all payers, 
including Medicare and Medicaid

• Diversify the clinical genetics workforce 
• Use state public health programs to increase genetic services
• Increase education and awareness about genetics in underserved 

communities, including in middle and high schools
• Integrate new service delivery models (i.e., telegenetics) in training 

for genetic counselors and geneticists
• Use patient navigators
• Provide family screening and cascade testing in clinics
• Increased inclusion of underserved and minority communities in 

genomics research

Question #3: How can health systems and providers, including those who 
work at community clinics, take steps to provide better access to #genetic 
services? #GenomicsDisparities

• Take a population health view of genetic services
• Increase prevention and early intervention of hereditary conditions
• Forge partnerships between larger health centers and community 

practices to fill gaps in expertise
• Increase education in medical school about genetics, and provide 

continuing education for clinicians
• Do not make assumptions about what a patient would want in 

regards to genetic services, especially if they are based on age, eco-
nomic status, or ethnicity

• Improve health literacy concerning genetic services
• Encourage hospital systems to hire genetic counselors
• Increase communication between clinicians and with patients to 

foster better relationships and trust
• Develop patient-center education resources, in multiple languages, 

that cover topics such as insurance coverage and the role of pre-
ventative, diagnostic, and treatment care

• Make use of community health workers
• Increase research in implementation science
• Use targeted screening protocols to best identify those who need 

genetic testing
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Question #4: Are there lessons we can learn from other areas of #medicine 
or #technology about how to provide equitable access to #genetic services? 
#GenomicsDisparities

• Use prenatal and newborn genetic testing as an example of 
 evidence-based genetic medicine, and make it the standard of care

• Implement CBPR research methods and diversifiy research 
populations

• Integrate genomic data into electronic medical records and use the 
work of the eMERGE network as a model to create  equitable access 
(https://www.ncbi.nlm.nih.gov/books/NBK316475)

• Use CDC strategies to overcome health disparities as a model 
for genomics (https://www.cdc.gov/minorityhealth/strategies2016/
index.html) 

• Look toward technology innovation as a model, and see how it 
meets consumer needs and provides them in an affordable, scalable 
way

• Engage with patient and community organizations to disseminate 
health care messages

• Use the model of improving access to dental care to underserved 
populations, as shown by a 2011 NASEM consensus study (https://
www.nap.edu/catalog/13116) 

• Look at past partnerships between health care and public health 
systems as a model to implement genetics services at the population 
level 
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Understanding Disparities in Access to Genomic Medicine: 
A Workshop

June 27, 2018

Keck Building of the National Academies
500 Fifth Street, NW

Room 100
Washington, DC 20001

8:30 a.m. Opening Remarks 

 Geoffrey Ginsburg, Roundtable Co-Chair
 Director, Duke Center for Applied Genomics & Precision 

Medicine
 Professor, Medicine, Pathology, and Biomedical Engineering
 Duke University Medical Center

 Michelle Penny, Roundtable Co-Chair
 Director and Head of Computational Biology and Genomics
 Biogen
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8:35 a.m.  Charge to Workshop Speakers and Participants

 Vence Bonham, Workshop Co-Chair
 Senior Advisor to the Director on Genomics and Health 

Disparities
 National Human Genome Research Institute
 National Institutes of Health

 Cathy Wicklund, Workshop Co-Chair
 Past President, National Society of Genetic Counselors
 Director, Graduate Program in Genetic Counseling
 Feinberg School of Medicine, Center for Genetic Medicine
 Northwestern University

8:50 a.m. Opening Keynote Lecture

 Otis Brawley 
 Chief Medical and Scientific Officer 
 American Cancer Society

9:10 a.m. Clarifying Questions from Workshop Participants

SESSION I: VOICES OF THE COMMUNITY— 
EXPLORING THE BARRIERS TO ACCESSING 

GENOMIC/GENETIC SERVICES

Session Objective:
• To learn about ongoing challenges from those individuals who are 

having trouble accessing genetic/genomic services.

Session Moderator: Elda Railey, Co-Founder, Research Advocacy Network

9:20 a.m.  Candace Henley 
 Executive Director and Founder
 The Blue Hat Foundation

9:35 a.m. Sue Friedman 
 Executive Director and Founder
 Facing Our Risk of Cancer Empowered (FORCE)

9:50 a.m. Pat Jolley 
 Director, Clinical Initiatives
 Patient Advocate Foundation
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10:05 a.m. John Moeschler
 Professor of Pediatrics, Geisel School of Medicine
 Dartmouth College

10:20 a.m. Panel Discussion with Speakers and Workshop Participants

 Discussant: 
 Natasha Bonhomme 
 Chief Strategy Officer
 Genetic Alliance
 
10:50 a.m. Break

SESSION II: THE ROLE OF HEALTH SYSTEMS 
IN DELIVERING EQUITABLE ACCESS 

Session Objective:
• Explore the perspectives of health care delivery systems as they 

relate to delivering fair and equitable access to genetic and  genomic 
services. 

Session Moderator: Bruce Quinn, Founder, Bruce Quinn Associates LLC

11:05 a.m. Larry Meyer 
 National Director, Genomic Medicine
 Veterans Affairs Medical Center

11:20 a.m. Katherine Anderson 
 Primary Care Specialist
 Denver Health

11:35 a.m. Kent Hoskins 
 Associate Professor of Medicine
 Director, Familial Breast Cancer Program
 University of Illinois at Chicago

11:50 a.m. Panel Discussion with Speakers and Audience Members

12:20 p.m. Working Lunch
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SESSION III: HOW CAN PROVIDERS MAKE 
GENOMIC MEDICINE MORE ACCESSIBLE?

Session Objective:
• Examine providers’ perspectives with regard to the feasibility of 

ordering genetic tests and providing follow-up care, with a special 
focus on under-resourced settings.

Session Moderator: S. Malia Fullerton, Associate Professor, University of 
Washington

1:20 p.m. Sean Tunis 
 Founder and Chief Executive Officer
 Center for Medical Technology Policy

1:35 p.m. Brian Ahmedani 
 Director of Psychiatry Research
 Research Scientist, Center for Health Policy & Health Services 

Research 
 Henry Ford Health System

1:50 p.m. Katrina Armstrong 
 Physician-in-Chief, Department of Medicine
 Massachusetts General Hospital

2:05 p.m. Preeti Malani 
 Chief Health Officer, University of Michigan
 Professor of Medicine, University of Michigan Medical School

2:20 p.m. Panel Discussion with Speakers and Workshop Participants

2:50 p.m. Break

SESSION IV: EXPLORING INNOVATIVE 
SOLUTIONS AND MODELS OF SUCCESS

Session Objectives:
• Discuss new approaches that would ensure that genetic/ genomic 

services are available to all, including medically underserved 
populations.

• Identify areas where there is a gap in the knowledge and consider 
research projects that would help answer open questions.
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Session Moderator: W. Gregory Feero, Faculty, Maine–Dartmouth Family 
Medicine Residency Program

3:05 p.m. Marc Schwartz 
 Professor of Oncology
 Co-Director of the Cancer Prevention and Control Program
 Research Director, Fisher Center for Hereditary Cancer and 

Clinical Genomics Research
 Georgetown University

3:20 p.m. Rena Pasick 
 Professor, Department of Medicine
 Director, Office of Community Engagement
 University of California, San Francisco, Helen Diller Family 

Comprehensive Cancer Center

3:35 p.m. Jacquelyn Taylor 
 Associate Professor and Vernice D. Ferguson Chair in Health 

Equity
 New York University Rory Meyers College of Nursing

3:50 p.m. Todd Skaar 
 Associate Professor of Medicine
 Indiana University School of Medicine

4:05 p.m. Panel Discussion with Speakers and Workshop Participants

SESSION V: IDENTIFYING UNMET NEEDS TO ALLEVIATE 
HEALTH CARE DISPARITIES IN GENOMIC MEDICINE

Session Objectives:
• Identify potential solutions to overcoming barriers in access to 

genomic medicine and actionable next steps that can be taken in 
the near term (1–3 years) and long term (3–10 years) to reduce 
health care disparities in this area.

• Explore gaps in policy, knowledge, and institutional resources that 
could be addressed to ensure that genomic medicine is equitably 
distributed across populations.

Session Moderators: Vence Bonham, Senior Advisor to the Director on 
Genomics and Health Disparities, National Human Genome Research 
Institute, and Cathy Wicklund, Director, Graduate Program in Genetic 
Counseling, Northwestern University
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4:35 p.m. Concluding Keynote Lecture 

 Reed Tuckson 
 Managing Director
 Tuckson Health Connections, LLC

4:50 p.m. Final Panel Discussion

 Katherine Anderson 
 Otis Brawley 
 Sue Friedman 
 Jacquelyn Taylor 
 Reed Tuckson

5:20 p.m.  Final Remarks from Workshop Co-Chairs

 Vence Bonham, Workshop Co-Chair
 Senior Advisor to the Director on Genomics and Health 

Disparities
 National Human Genome Research Institute
 National Institutes of Health

 Cathy Wicklund, Workshop Co-Chair
 Director, Graduate Program in Genetic Counseling
 Past President, National Society of Genetic Counselors
 Feinberg School of Medicine, Center for Genetic Medicine
 Northwestern University

5:30 p.m. Adjourn
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Brian Ahmedani, Ph.D., LMSW, received his Ph.D. and M.S.W. degrees 
from Michigan State University. He is a fully licensed clinical and macro 
master’s-level social worker in the State of Michigan. Dr. Ahmedani also 
completed a fellowship program in drug dependence epidemiology funded 
by the National Institutes of Health (NIH) and the National Institute 
on Drug Abuse (NIDA). He current serves as a research scientist in the 
Center for Health Policy and Health Services Research and is the director 
of research in psychiatry at the Henry Ford Health System (HFHS). His 
research interests are in the area of health services and interventions for 
individuals with mental health and substance use conditions, with par-
ticular expertise in suicide prevention. Dr. Ahmedani conducts research in 
the domains of health services and interventions, health disparities, and 
precision medicine. Currently, he is the HFHS site principal investigator 
(PI) for the National Institute of Mental Health–funded Mental Health 
Research Network and the Health Systems Node of the NIDA Clinical 
 Trials  Network. He is the PI/co-PI for two large multi-site studies on suicide 
prevention, one investigating health care use patterns before suicide and 
the other evaluating the implementation of the Zero Suicide Model across 
health systems. He is also a co-PI for the Trans-America Consortium of the 
NIH All of Us Research Program and serves as a co-investigator on several 
other projects. He has published more than 70 manuscripts since 2011.

Katherine Anderson, M.D., is an assistant professor at the University of 
Colorado School of Medicine and a family physician in obstetrics at  Denver 
Health, an integrated safety net health system in Denver, Colorado. She 
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graduated from the University of Colorado School of Medicine in 1997 and 
completed her family medicine residency at the Clinica Campesina track of 
the University of Colorado Family Medicine residency program in 2000. 

Dr. Anderson chairs the Denver Health cancer screening committee and 
oversees cancer screening quality-improvement initiatives for nine feder-
ally qualified health centers, which care for 165,000 unique patients. She 
provides continuing medical education on cancer screening and heredi-
tary cancer syndromes for medical staff, residents, and medical students 
and oversees a patient navigator program to increase breast and colo-
rectal  cancer screening and Pap testing in refugee and minority patients. 
Dr. Anderson also works with a multidisciplinary breast team to care for 
women with non-surgical breast complaints, including those with increased 
breast cancer risk due to family or personal history, and acts as an expert 
resource to medical staff for assessing and referring patients and families 
at high risk for breast and ovarian cancer. 

Katrina Armstrong, M.D., M.S.C.E., is the Jackson Professor at Harvard 
Medical School and the physician-in-chief of the Department of Medicine 
at Massachusetts General Hospital (MGH). Dr. Armstrong is a graduate 
of Yale University and the Johns Hopkins University School of Medicine. 
She was a resident and chief resident in medicine at Johns Hopkins and 
completed a general internal medicine fellowship and master of science in 
clinical epidemiology at the University of Pennsylvania. In 1998 she joined 
the faculty at Penn and became the chief of the Division of General Internal 
Medicine in 2008. At Penn she also served as the associate director of the 
Abramson Cancer Center and the co-director of the Robert Wood Johnson 
Clinical Scholars Program. In April 2013 she was appointed the physician-
in-chief of the MGH Department of Medicine. Dr. Armstrong is an inter-
nationally recognized investigator in the areas of medical decision making, 
quality of care, and cancer prevention and outcomes. For her work she 
received the Outstanding Junior Investigator of the Year Award from the 
Society of General Internal Medicine, the Outstanding Investigator Award 
from the American Federation of Medical Research, and the Alice Hersh 
Award from Academy Health and was elected to the American Society of 
Clinical Investigation and the National Academy of Medicine. In addition 
to her career in health policy and disparities research, Dr. Armstrong is a 
dedicated practicing internist with a longitudinal primary care practice and 
rotations as the Bigelow visit on the inpatient general medicine services. 
Over her career Dr. Armstrong has prioritized her role in medical educa-
tion, including developing and leading courses on clinical decision mak-
ing at Penn and at MGH and founding multiple innovative educational 
programs including the master’s program in health policy research at Penn 
and the Center for Educational Innovation and Scholarship at the MGH. 
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Diversity and inclusion are central to Dr. Armstrong’s leadership, including 
her award-winning roles in the advancement of women, her commitment 
to programs to support diversity across faculty and trainees at the MGH, 
and her research leadership in health disparities and community-based 
research. Dr. Armstrong oversees a department of more than 1,000 faculty 
members who span 10 clinical divisions and 6 research units, as well as the 
department’s educational program in undergraduate and graduate medical 
education.

Natasha Bonhomme has led initiatives in the health care field for more 
than a decade. Since joining Genetic Alliance in 2006 she has worked to 
improve the state of women, families and children. For the past 7 years 
she has overseen maternal and child health initiatives for the organization, 
with a particular focus on bringing the families’ perspectives into policy 
setting around newborn screening, and maternal and child health overall. 
Ms. Bonhomme led and managed a large study of women (with more than 
2,000 expectant and new mothers) to gain an understanding of their atti-
tudes toward newborn screening and their preferences on how and when to 
be educated. She also supervised multiple federally funded projects having 
to do with newborn screening and prenatal diagnoses.

Ms. Bonhomme launched and oversees the nation’s center on new-
born screening education, Baby’s First Test. As the director of Baby’s First 
Test, she has testified before the U.S. Senate Health, Education, Labor and 
 Pension Committee’s Subcommittee on Children and Families on the impor-
tance of public education for newborn screening. Ms. Bonhomme serves on 
a range of committees including as a co-chair of the Genetics and Bioethics 
Committee of the American Public Health Association, on the Associa-
tion of Public Health Laboratories Committee on Newborn Screening and 
Genetics in Public Health, and on the Secretary’s Advisory Committee on 
Heritable Disorders in Newborns and Children.

In 2011, Ms. Bonhomme obtained a certificate from Georgetown Uni-
versity in nonprofit executive management to better serve other nonprofit 
partners. Outside of the office, she has been involved with the Planned 
Parenthood of Metropolitan Washington for several years and was a found-
ing co-chair of its Developing Leaders Program. She currently is a board 
member of La Clinica Del Pueblo, a local federally qualified health center.

Otis Brawley, M.D., MACP, FASCO, FACE, is the chief medical and sci-
entific officer for the American Cancer Society and, as such, is responsible 
for promoting the goals of cancer prevention, early detection, and quality 
treatment through cancer research and education. He champions efforts 
to decrease smoking, improve diet, and provide the critical support cancer 
patients need. He also guides efforts to enhance and focus the research pro-
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gram, upgrade the society’s advocacy capacity, and concentrate community 
cancer control efforts in areas where they will be most effective. Further-
more, as an acknowledged global leader in the field of health disparities 
research, Dr. Brawley is a key leader in the society’s work to eliminate 
disparities in access to quality cancer care.

Dr. Brawley currently serves as a professor of hematology, oncol-
ogy, medicine and epidemiology at Emory University. From April 2001 
to November 2007 he was the director of the Georgia Cancer Center at 
Grady Memorial Hospital in Atlanta and the deputy director for cancer 
control at the Winship Cancer Institute at Emory University. He filled a 
variety of capacities at the National Cancer Institute, most recently serving 
as an assistant director. Among numerous awards, he was a Georgia Cancer 
Coalition Scholar and received the key to St. Bernard Parish and the U.S. 
Public Health Service (PHS) Meritorious Service Medal for his work as a 
PHS commissioned officer in the aftermath of Hurricane Katrina. He is 
also a recipient of the Department of Defense Uniformed Services Univer-
sity Distinguished Service Award for his contributions to military medical 
education. 

Dr. Brawley is a fellow of the American Society of Clinical Oncology, a 
fellow of the American College of Epidemiology, and one of less than 1,400 
physicians to be named a Master of the American College of Physicians in 
its more than 100-year history. Dr. Brawley is also an elected member of 
the National Academy of Medicine.

Dr. Brawley is a graduate of University of Chicago’s Pritzker School 
of Medicine. He completed an internal medicine residency at University 
Hospitals of Cleveland, Case Western Reserve University and a fellowship 
in medical oncology at the National Cancer Institute. He is board certified 
in internal medicine and medical oncology.

Sue Friedman, D.V.M., was diagnosed with hereditary breast cancer 22 years 
ago at age 33. She recognized gaps in information and resources for people 
making medical decisions around hereditary breast and ovarian cancer 
(HBOC) and founded Facing Our Risk of Cancer Empowered (FORCE), a 
nonprofit organization, to fill the information and support void for people 
with HBOC.

As the executive director of FORCE, she has 20 years of experience 
addressing the needs of the HBOC community through national education, 
research, and advocacy programs developed and implemented under her 
direction. 

Dr. Friedman serves as an advisor on the National Comprehensive 
Cancer Network panel on genetics/familial high-risk assessment, NRG 
Oncology in the National Cancer Institute’s (NCI’s) NCORP, the Centers 
for Disease Control and Prevention’s Advisory Committee on Breast  Cancer 
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in Young Women, and the NCI’s Council of Research Advocates. She has 
participated in peer review for the NCI, the Department of Defense Con-
gressionally Directed Medical Research Program, and NRG Oncology.

Candace Henley is an accomplished foundation executive director with 
significant experience in community outreach and patient education 
and a superior record of successful community service and engagement. 
Ms. Henley is a 14-year colon cancer survivor who works to help other 
cancer survivors make sense of the disease as well as publicly sharing her 
story of a challenging battle with a positive attitude and faith that inspires 
others to never give up.

Ms. Henley advocates for the Removing Barriers for Colorectal Cancer 
Screening Act (H.R.1070, reintroduced as H.R.1017). As a lobbyist for 
Right Scan Right Time and, more specifically, for access to medical imaging, 
she seeks to convince Congress to enact policies to save lives by expanding 
patient access to existing imaging technology which is a vital part of the 
early detection, diagnosis, and treatment of disease. 

 After years of advocating, Ms. Henley identified a need for grassroots 
awareness and education of colorectal cancer in communities of color and 
medically underserved communities, so she started The Blue Hat Founda-
tion in 2015. The organization uses community partnerships with health 
care providers, physicians, and hospital systems to deliver the message of 
the importance of getting screened, and it also created and organized a 
faith-based colon cancer awareness campaign, Blue Hat Bow Tie Sunday, 
now in its eighth year. Ms. Henley has shared her story with national audi-
ences on the Steve Harvey show and with Katie Couric. She has contributed 
to several articles about colorectal cancer and has had several articles writ-
ten about her cancer journey and her advocacy.

Kent Hoskins, M.D., received his medical degree from the University of 
Iowa College of Medicine and completed an internal medicine residency 
at that institution. He completed a hematology-oncology fellowship at the 
 University of Michigan Medical Center in Ann Arbor, Michigan, where 
he also completed postdoctoral laboratory training in cancer genetics. 
Dr. Hoskins held an academic appointment at the University of  Pennsylvania 
School of Medicine following his fellowship and now is an associate profes-
sor of medicine at the University of Illinois at Chicago, where he directs 
the Familial Breast Cancer Clinic and co-leads the Breast Cancer Research 
Group. His clinical practice focuses on cancer genetics and breast cancer 
risk assessment and the treatment of women with breast cancer.

Dr. Hoskins’s National Cancer Institute–funded research focuses on 
breast cancer risk assessment as a strategy for addressing cancer health dis-
parities and involves both population science and molecular approaches to 
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develop tools and strategies for reducing breast cancer mortality through the 
improved identification of high-risk individuals. His research also focuses 
on elucidating the root causes of the breast cancer mortality disparity that 
exists among African American women. He is pursuing several avenues of 
research to address these issues, including molecular epidemiologic  studies, 
tumor genomic and molecular biologic studies, preclinical studies with 
novel agents, and drug discovery efforts.

Finally, his work also involves research to understand the ethical, 
psychosocial, and behavioral issues accompanying precision medicine and 
individualized cancer risk prediction in minority women, especially as it 
pertains to the use of genomic technologies.

Pat Jolley, R.N., is a senior member of the Patient Advocate Foundation 
(PAF) team and currently serves in the role of director of clinical initia-
tives. As a registered nurse, Ms. Jolley is able to share her experience in 
intensive care, oncology, utilization review, and case management, making 
her an excellent point of reference and valuable asset to the organization. 
Ms. Jolley oversees case management, clinical and research ventures, new 
hires, and advanced clinical training, and she assists in the development 
of educational webinars and consumer resources. Ms. Jolley continues 
to provide clinical case management services for complex cases and stays 
abreast of advances in medical treatments, allowing for an intimate under-
standing of the access issues patients face as well as the issues encountered 
by cancer survivors. 

Since joining PAF 14 years ago as a senior case manager, Ms. Jolley has 
been an integral part of the case management leadership and is a frequent 
representative for PAF at national forums and meetings as a member of the 
speaker’s bureau. Previously at PAF, Ms. Jolley was engaged as the lead for 
numerous grants and specialized projects, including serving as the director 
of two cooperative agreements with the Centers for Disease Control and 
Prevention that provided education and outreach to patients who had been 
diagnosed with a hematologic cancer.

Preeti Malani, M.D., M.S.J., is the chief health officer and a professor of 
medicine in the Division of Infectious Diseases at the University of  Michigan. 
As chief health officer, Dr. Malani serves as a key advisor to the University of 
Michigan’s president and executive officers on all  matters of the health and 
wellness of the university community, including issues of disease manage-
ment, public health preparedness, and the promotion of healthy practices 
and climate on all three campuses.

Dr. Malani’s clinical and research interests include infection control and 
prevention and infections in older adults. She is the director of the National 
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Poll on Healthy Aging, based at the University of Michigan’s Institute for 
Health Policy and Innovation. Dr. Malani is an associate editor of JAMA. 

Dr. Malani is a graduate of the University of Michigan. She received 
her M.D. degree from Wayne State University School of Medicine. Prior 
to medical school, she completed a master’s in journalism at North western 
University’s Medill School of Journalism. She completed her internal 
medicine residency and infectious diseases fellowship at the University 
of  Michigan where she also received a master’s degree in clinical research 
design and statistical analysis. Dr. Malani completed fellowship training in 
geriatric medicine at the Oregon Health & Science University.

Laurence Meyer, M.D., Ph.D., is the chief officer of specialty care services 
and the national director of genomic medicine for the Veterans Health 
Administration (VHA). He is also a professor of dermatology and internal 
medicine at the University of Utah Health Sciences Center. 

He received his Ph.D. in molecular genetics from the University of 
 California, Davis. He studied medicine at the University of Miami, Florida, 
and has active board certifications in internal medicine, dermatology, and 
clinical genetics. His past research includes the identification of CDKN2A 
as a major risk locus for melanoma as well as basic studies in immuno-
dermatology. He currently is active in population genomics and the  Million 
Veteran Program (MVP), a biobank with more than 600,000 current speci-
mens. Clinically, the Department of Veterans Affairs’ (VA’s) Genomic Medi-
cine Service provides care via telemedicine from Salt Lake City to more than 
85 VA Medical Centers.

As the chief officer of specialty care services in the VHA, he directs 
policy for all specialties of internal medicine, nutrition and food services, 
neurology, podiatry, eye care, pain, radiology, and pathology. Additionally, 
he has oversight of all VA opioid policy and programs.

John Moeschler, M.D., is a professor of pediatrics and medical genetics at 
the Geisel School of Medicine at Dartmouth College. His research interests 
are the clinical description and delineation of genetic conditions causing 
developmental anomalies and disabilities; genotype-phenotype correlations; 
and the natural history of such conditions. His research has been done in 
collaboration with those in many other disciplines, including molecular 
genetics and genomics and epidemiology. His research interests became 
focused on the genetic aspects of neurodevelopmental outcomes in 1978 
during a fellowship at the University of Washington with exposure to fac-
ulty such as David W. Smith. In 2005 he received a master of science degree 
from the Center for the Clinical Evaluative Sciences at Dartmouth, now 
The Dartmouth Institute for Health Policy & Clinical Practice. This was 
founded by John Wennberg and is home to the Dartmouth Atlas of Health 

http://www.nap.edu/25277


Understanding Disparities in Access to Genomic Medicine: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

92 UNDERSTANDING DISPARITIES IN ACCESS TO GENOMIC MEDICINE

PREPUBLICATION COPY —Uncorrected Proofs

Care. As the program director of New Hampshire Leadership Education 
in Neuro-Developmental Disabilities since 1992, he oversees and mentors 
15 faculty and 15 graduate students at 3 universities. Recently he became 
the child health specialist and co-investigator on the formative Children’s 
Environmental Health and Disease Prevention Center with Dr. Margaret 
Karagas and colleagues. In this capacity he has provided senior leader-
ship, mentorship, and research expertise in medical genetics. He currently 
serves as a co-principal investigator on the New England Regional  Genetics 
Network, whose aim is to improve access to quality genetic services for 
the medically underserved in New England. This is funded by the  genetics 
services branch of the Health Resources and Services Administration’s 
Maternal and Child Health Bureau.

Rena Pasick, Dr.P.H., is a professor at the University of California, San 
Francisco (UCSF), School of Medicine. For more than 30 years she has 
conducted research, training, and community engagement to reduce cancer 
disparities among underserved populations of the San Francisco Bay Area 
and beyond. 

Dr. Pasick’s current research addresses breast and prostate cancer 
disparities by developing and testing communication strategies that will 
improve patient outcomes and institutional strategies to equalize the qual-
ity of cancer care. Her current breast cancer research is the second study 
at the intersection of precision medicine and cancer disparities, exploring 
communication related to hereditary breast and ovarian cancer in three 
public hospitals. In her role as the director of the UCSF Helen Diller 
 Family Comprehensive Cancer Center Office of Community Engagement, 
she established a faith communities partnership in four Bay Area counties 
that fosters and sustains health ministries in African American churches 
through various service and research programs designed to build their 
capacity to promote health. Dr. Pasick’s passion to reduce inequities in 
health led her to obtain four successive National Cancer Institute grants 
to establish and sustain the Minority Training Program in Cancer Con-
trol Research (1998–2018) with the goal of encouraging underrepresented 
master’s level public health students and professionals to pursue doctoral 
training and become leaders in public health and disparities research. To 
date, more than 200 master’s students of color have gone on to doctoral 
programs from two sites under her direction at UCSF and the University 
of California, Los Angeles, almost half of whom have now graduated with 
their doctorates. Dr. Pasick is the recipient of the UCSF Martin Luther King, 
Jr. 2014 Faculty Award for Diversity.

Marc Schwartz, Ph.D., is a professor in the Department of Oncology at the 
Georgetown University Medical Center. Within the Lombardi Comprehen-
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sive Cancer Center, he serves as the associate center director for population 
science. He also co-directs the Jess and Mildred Fisher Center for Heredi-
tary Cancer and Clinical Genomics. 

A behavioral scientist by training, Dr. Schwartz’s focuses his research 
on clinical and population translation of advances in cancer  genomics, 
medical decision making, and decision support. His recent work in 
 cancer  genomics has focused on the development and evaluation of novel 
approaches to deliver cancer genomic services with the goal of expanded 
access. Dr. Schwartz and his collaborators have also developed and tested a 
variety of decision support interventions to aid individuals in making deci-
sions about various cancer screening tests and treatment. 

Dr. Schwartz’s research has been continuously funded by the National 
Institutes of Health since 1995. Currently, Dr. Schwartz has National  Cancer 
Institute funding for studies focused on expanding the reach of genetic 
counseling and testing among family members of BRCA1/BRCA2 mutation 
carriers and examining decision making and the outcomes of multi-gene test-
ing for hereditary breast-ovarian cancer. He has published more than 140 
articles and has served on numerous editorial boards, study sections, and 
scientific advisory committees.

Todd Skaar, Ph.D., is an associate professor of medicine in the Division 
of Clinical Pharmacology at the Indiana University School of Medicine in 
Indianapolis. He did his graduate work in nutrition at the University of 
Wisconsin and in lactation physiology at The Pennsylvania State University, 
followed by a postdoc in breast cancer drug resistance at the Lombardi 
Cancer Center at Georgetown University. 

Since joining Indiana University, he has focused his research on the 
discovery and implementation of genomic predictors of drug response. 
More specifically, his studies are focused on genetic variants in the genes 
that regulate drug metabolism and disposition. The discovery studies are 
focused on identifying genetic variants that are associated with clinical 
drug efficacy and toxicity. Those variants are followed up with labora-
tory functional studies to understand the mechanisms underlying their 
association. They also include studies to identify miRNAs that contribute 
to the drug-induced and developmental changes in hepatic drug metabo-
lism. He also leads the Indiana Genomics Implementation Opportunity for 
the Underserved (INGENIOUS) study as part of the National Institutes 
of Health (NIH)–National Human Genome Research Institute IGNITE 
(Implementing Genomics into Practice) network. The goal of the study is 
to identify and overcome the barriers to using pharmacogenomics to guide 
clinical drug therapy. The implementation studies include prospectively 
testing and using pharmacogenetic testing in clinical care. He currently 
serves as the chair of the NIH–IGNITE network. He has co-authored sev-
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eral pharmacogenetics implementation guidelines published by the Clinical 
Pharmacogenetics Implementation Consortium for using pharmacogenetics 
to guide clinical drug therapy. He also serves as a co-leader of the Cancer 
Prevention and Control Program of the Indiana University Simon Cancer 
Center and leads the germline pharmacogenetics part of the Indiana Uni-
versity Precision Genomics Oncology Clinic.

Jacquelyn Taylor, Ph.D., PNP-BC, R.N., FAHA, FAAN, is the inaugural 
Vernice D. Ferguson Professor in Health Equity at the Rory Meyers College 
of Nursing at New York University (NYU). Dr. Taylor’s work focuses on the 
interaction of omics and social factors that contribute to health disparities 
for common chronic conditions among underrepresented minority popula-
tions in the United States and vulnerable populations abroad. Her current 
R01 study examines the gene–environment and DNA– environment interac-
tions of perceived racism and discrimination, parenting stress, and maternal 
mental health on blood pressure on African American mothers and their 
young children. Dr. Taylor is also conducting a study on the genomics of 
lead poisoning in Flint, Michigan.

Dr. Taylor was awarded the Presidential Early Career Award for Sci-
entists and Engineers (PECASE) by President Barack Obama in 2017, the 
highest honor awarded by the federal government to scientists and engi-
neers. As part of her award, she will examine next-generation sequencing-
environment interactions on blood pressure among African Americans. 
More recently, Dr. Taylor has been selected as the 2018 recipient of the 
Mary Mahoney award from the American Nurses Association. The Mary 
Mahoney Award was created to recognize an individual who has made 
significant contributions to opening and advancing equal opportunities in 
nursing to members of minority groups. Her long-term goals are to develop 
nursing interventions to reduce and prevent omic–environment risks associ-
ated with health disparities in diverse populations across the lifespan. Prior 
to joining the faculty at NYU, Dr. Taylor was an associate professor and 
the associate dean of diversity and inclusion at the Yale School of Nursing.

Reed V. Tuckson, M.D., FACP, is the managing director of Tuckson Health 
Connections, LLC. Previously he served as the executive vice president and 
chief of medical affairs for UnitedHealth Group; the senior vice president 
for professional standards of the American Medical Association; the presi-
dent of the Charles R. Drew University of Medicine and Science; and the 
commissioner of public health for the District of Columbia.

Dr. Tuckson is a former president of the American Telemedicine Associ-
ation and former chairman of the board for ViTel Net, LLC. He is currently 
the chairman of the board for the Alliance for Health Policy and a board 
member of LifePoint Health; Cell Therapeutics, Inc.; and Inform Genomics.
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At the National Institutes of Health, he serves on the Clinical Center 
Research Hospital Board, and he is an elected member of the National 
Academy of Medicine, serving on the Health Sciences Policy Board of the 
National Academies of Sciences, Engineering, and Medicine and as co-chair 
of the Digital Learning Collaborative. 

Dr. Tuckson is a graduate of Howard University, the Georgetown 
University School of Medicine, and the Hospital of the University of 
 Pennsylvania’s general internal medicine residency and fellowship pro-
grams, where he was also a Robert Wood Johnson Foundation Clinical 
Scholar studying at the Wharton School of Business.

Sean Tunis, M.D., M.Sc., is the founder, president, and chief executive 
officer of the Center for Medical Technology Policy (CMTP) in  Baltimore, 
Maryland. CMTP is an independent, nonprofit organization working 
to strengthen the quality, relevance, and efficiency of clinical research. 
Dr. Tunis’s work currently focuses on expanding infrastructure for the 
conduct of pragmatic clinical trials within the health care delivery systems, 
developing condition-specific evidentiary standards for reimbursement, 
and promoting greater engagement of patients and consumers in clinical 
research. Dr. Tunis serves as the president of Health Technology Assess-
ment international and is a member of many other advisory boards for 
public- and private-sector organizations focused on issues of comparative 
effectiveness, innovation, health technology assessment, evidence-based 
medicine, clinical research, and reimbursement.

Dr. Tunis received a B.S. degree in biology and the history of sci-
ence from the Cornell University School of Agriculture and a medical 
degree and master’s in health services research from the Stanford University 
School of Medicine. Dr. Tunis did his residency training at the University of 
 California, Los Angeles, and at the University of Maryland in emergency 
medicine and internal medicine. He is board certified in internal medicine 
and holds adjunct faculty appointments at Johns Hopkins, Tufts, and the 
University of California, San Francisco, Schools of Medicine.
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Genomic medicine is advancing rapidly due to research breakthroughs 
and technology development. However, it is not clear if genetic/genomic 
services will reach all segments of the population both now and in the near 
future. To address potential gaps in access to these care services, an ad 
hoc committee will plan and conduct a 1-day public workshop to explore 
disparities in access to genetic/genomic services that exist across different 
segments of the population (e.g., in medically underserved areas and popu-
lations, across different racial/ethnic groups, and socioeconomic levels). 
The workshop may discuss model programs of care for diverse patient 
populations, with a focus on examining current challenges, approaches and 
best practices for alleviating disparities in access, which may include the 
geographic distribution of providers and services and the potential role of 
telemedicine. Workshop discussions may also focus on insurance coverage 
for genetic/genomic services, along with the financial costs for patients of 
genetic testing and downstream care. A broad array of stakeholders may 
take part in the workshop, including genomics experts, health economists, 
public health and health disparities researchers, clinicians, users of the 
health care system (e.g., consumers, patients), patient advocacy groups, 
payers, bioethicists, community members, and policy makers. The commit-
tee will develop the workshop agenda, select and invite speakers and discus-
sants, and may moderate the discussions. Proceedings of the workshop will 
be prepared by a designated rapporteur in accordance with institutional 
policy and procedures.
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American College of Medical 
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Research
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National Institutes of Health

Bryan Ampey
National Institutes of Health
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Denver Health
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Regeneron Pharmaceuticals
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U.S. Food and Drug Administration
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Massachusetts General Hospital
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National Institutes of Health
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Joann Bodurtha
McKusick-Nathans Institute of 

Genetic Medicine

Vence Bonham
National Human Genome Research 

Institute

Natasha Bonhomme
Genetic Alliance

Nicole Boschi
American Association for Cancer 

Research

Khaled Bouri
U.S. Food and Drug Administration

Cheryl Boyce
National Heart, Lung, and Blood 

Institute
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American Cancer Society

Joel Brill
Predictive Health

Tara Burke
Association for Molecular Pathology

Charlisse Caga-anan
National Cancer Institute

Shawneequa Callier
George Washington University
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National Institute of Nursing 

Research

Rita Charon
Columbia University

Bernie Chowdhury
Genomic Observatory

Helena Chung
AstraZeneca

Toby Citrin
University of Michigan School of 

Public Health

Jevin Clark
National Institutes of Health

Bernice Coleman
Cedars-Sinai Medical Center

Deborah Crandall
Crandall and Associates

Gwen Darien
Patient Advocate Foundation

Rina Das
National Institute on Minority 

Health and Health Disparities

Mollie Davidson
American Society for Clinical 

Pathology

Ulyana Desiderio
American Society of Hematology

Nadine Dogbe
National Institutes of Health
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Cloudera

Katherine Donohue
Northwestern University
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University of Florida
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National Human Genome Research 

Institute

Emily Edelman
The Jackson Laboratory

Julie Eggert
Clemson University

Rodney English
Consultant

W. Gregory Feero
Journal of the American Medical 

Association

Andrea Ferris
LUNGevity Foundation

Marika Frank
Johns Hopkins Medical Institutions

Joyce Frieden
MedPage Today

Sue Friedman
Facing Our Risk of Cancer 

Empowered

Malia Fullerton
University of Washington

John Gardenier
Independent
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Pragmatica Corporation
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Johns Hopkins Bloomberg School 

of Public Health

Elizabeth Gillanders
National Cancer Institute
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Duke University

Deanna Giraldi
American Society for Clinical 

Pathology

Katrina Goddard
Kaiser Permanente Northwest

Peter Goelz
Venn Strategies

Melissa Goldstein
George Washington University

Sara Gomez
Georgetown University
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Georgetown University
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Health
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Color Genomics
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Institute 
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Nasreen Haque
New York Medical College

Emily Harris
National Cancer Institute

Candace Henley
The Blue Hat Foundation

Heather Hollen
Cancer Support Community

Brittany Hollister Hollister
National Human Genome Research 

Institute

Kent Hoskins
University of Illinois at Chicago

Alisa Hughley
DC Health Benefit Exchange 

Authority

Alejandra Hurtado de Mendoza
Georgetown University

Debbie Indyk
Icahn School of Medicine at 

Mount Sinai

James Ingram
Amgen

Pat Jolley
Patient Advocate Foundation

Nancy Jones
National Institute on Minority 

Health and Health Disparities

Cristina Kapustij
National Human Genome Research 

Institute

Mary Kelleher
Department of Veterans Affairs

Muin Khoury
Centers for Disease Control and 

Prevention 

Paul Kimmel
National Institute of Diabetes and 

Digestive and Kidney Diseases

Brenda Kostelecky
American Association for Cancer 

Research

Karen Kwok
Public health consultant

Latrice Landry
Harvard Medical School; Partners 

HealthCare

Sandra Lee
Stanford University

Myrisha Lewis
Howard University School of Law

Erin Linnenbringer
Washington University School of 

Medicine

David Litwack
U.S. Food and Drug Administration

Yi Liu
National Institutes of Health

Megan Lyon
American College of Medical 

Genetics and Genomics
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Washington University
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American Medical Association
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U.S. Food and Drug Administration
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Veterans Health Administration
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National Cancer Institute
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Geisel School of Medicine at 

Dartmouth College
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University of North Carolina at 

Chapel Hill
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National Institute of Human 

Genome Research
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Yale University School of Medicine
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Joan Scott
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Center for Genetics Nutrition and 

Health
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Indiana University

Amy Swanson
Northwestern University
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New York University
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Science (American Association for 
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CRD Associates
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23andMe
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National Institutes of Health
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