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February 1, 2011

The Honorable Kathleen Sebelius
Secretary of Health and Human Services
200 Independence Avenue, SW
Washington, DC 20201

Dear Secretary Sebelius:

In keeping with its mandate to provide advice on a broad range of policy issues raised by the
development and use of genetic technologies, the Secretary’s Advisory Committee on Genetics,
Health, and Society (SACGHS) has prepared the report Genetics Education and Training. The
report describes the genetics education and training needs of point-of-care health professionals,
the public health workforce, and patients and consumers and provides six recommendations to
address these needs. Implementation of these recommendations would advance access to and use
of beneficial genetic information and services by ensuring that clinical and public health
professionals and the public have the educational tools and resources to understand, interpret,
and appropriately apply such information.

The report is the culmination of 3 years of factfinding, public consultation, analysis, and
deliberation by the Committee. In conducting its work, SACGHS used the following methods:
(1) a review of published and unpublished research relevant to professional and public education
and training in genetics; and (2) surveys of selected health professional organizations and
individuals with responsibilities across the continuum of health professional education and
public health; and (3) interviews with experts in genetics education and advocacy outreach.

The six recommendations provided in the report urge the Department of Health and Human
Services (HHS) to take the following steps to improve genetics education and training, which
will help assure the appropriate, effective, and efficient integration of genetic and genomic
technologies and services into the health system and equitable access to those technologies and
services:

e Convene a task force to identify innovative approaches to prepare health professionals
for the genomic age and mechanisms to assure the incorporation of genetic content in



electronic health records, credentialing exams, accreditation of institutions, and
continuing education activities

e Evaluate the composition of the public health workforce to identify future education and
training needs of those with responsibilities related to genetics and fund the development
and implementation of programs that address these needs

e Support programs that increase the diversity and genetic competencies of the health care
workforce in underserved communities and ensure that consumer and patient educational
materials are culturally and linguistically tailored to the unique needs of the community

o Identify effective communication strategies for translating genetic knowledge into
information that consumers and patients can use to make health decisions and develop
educational programs that use a wide array of media and community-based learning

e Create and maintain a state-of-the art Internet portal to facilitate access to
comprehensive, accessible, and trustworthy web-based genetic information and
resources for consumers

e Improve and promote the use of family history tools

Since the SACGHS charter ends February 28, 2011, responsibility for monitoring the
implementation of these recommendations should be assumed by relevant HHS agencies such as
the Agency for Healthcare Research and Quality, Centers for Disease Control and Prevention,
and the National Institutes of Health and steps taken to formulate and track success measures of
any programs instituted or funded as a result of these recommendations. The Committee also
proposes that the state of genetics education and training be assessed within 5 years to ensure
that Federal efforts continue to reflect the diverse and unique needs of health care and public
health professionals and the public.

SACGHS has appreciated the opportunity to be of service to you and hopes that its final report
Genetics Education and Training will prove helpful to you and the Department.

Sincerely,

Steven Teutsch, M.D., M.P.H.
Chair, SACGHS



About SACGHS

The Secretary’s Advisory Committee on Genetics, Health, and Society (SACGHS) was first
chartered in 2002 by the Secretary of Health and Human Services (HHS) as a public forum for
deliberation on the broad range of policy issues raised by the development and use of genetic
tests and, as warranted, to provide advice on these issues. The charter set out the following
specific functions of the Committee:

e Assessing how genetic and genomic technologies are being integrated into health care
and public health;

e Studying the clinical, public health, ethical, economic, legal, and societal implications of
genetic and genomic technologies and applications;

e Identifying opportunities and gaps in research and in data collection and analysis efforts;

e Examining the impact of current patent policy and licensing practices on access to
genetic and genomic technologies;

e Analyzing uses of genetic information in education, employment, insurance, and law;
and

e Serving as a public forum for discussion of issues raised by genetic and genomic
technologies.

SACGHS held its last meeting in October 2010. Based on the Committee’s accomplishments in
addressing all the major areas outlined in its charter, SACGHS will sunset February 28, 2011.
Over its tenure, the Committee provided advice on a range of complex issues raised by new
technological developments in human genetics and produced a body of work that will provide a
lasting framework for addressing new developments in the ongoing integration of genetics into
clinical practice and public health.

Structurally, SACGHS consisted of up to 17 individuals from around the Nation who have
expertise in disciplines relevant to genetics and genetic technologies. These disciplines included
biomedical sciences, human genetics, health care delivery, evidence-based practice, public
health, bioinformatics, behavioral sciences, social sciences, health services research, health
policy, health disparities, ethics, economics, law, health care financing, consumer issues, and
other relevant fields. At least two of the members are specifically selected for their knowledge of
consumer issues and concerns and the views and perspectives of the general public.

Throughout the course of the Committee’s work, representatives of at least 19 Federal
departments or agencies also participated in SACGHS in an ex officio (nonvoting) capacity. The
departments were the Department of Commerce, Department of Defense, Department of
Education, Department of Energy, Department of Justice, Department of Labor, Department of
Veterans Affairs, Equal Employment Opportunity Commission, Federal Trade Commission, and
the following HHS agencies: Administration for Children and Families, Agency for Healthcare
Research and Quality, Centers for Disease Control and Prevention, Centers for Medicare &
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Medicaid Services, Food and Drug Administration, Health Resources and Services
Administration, National Institutes of Health, Office for Civil Rights, Office for Human
Research Protections, and Office of Public Health and Science.
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Preface

The Secretary’s Advisory Committee on Genetics, Health, and Society (SACGHS) has
consistently recognized the importance of professional and public genetics education and
training to assure that genomic research findings benefit the public’s health. Recommendations
to improve education and literacy with regard to genomics and genetics have been included in
nearly every SACGHS report issued to date." SACGHS ranked professional and public education
as a high priority in its 2004 priority setting process,” and the Committee issued a formal
resolution that was conveyed to the Secretary of Health and Human Services.? The resolution
emphasized the critical importance of appropriate and adequate genetics training and education
for health care professionals and the public. In November 2007, SACGHS convened a
roundtable to assess the need for a task force on genetics education and training to build on the
Committee’s earlier work.* In its 2008 priority setting process, the Committee again ranked
professional and public genetics education as a high priority.”

SACGHS formed the Genetics Education and Training Task Force to identify education and
training issues pertinent to (1) point-of-care health professionals with and without expertise in
genetics (e.g., primary care professionals such as pediatricians, family practice physicians,
obstetrician/gynecologists, and internists, nurses, physician assistants, genetic counselors, and
pharmacists), (2) public health providers involved or likely to be involved in providing genetic
services, and (3) consumers and patients. Given the rapid proliferation of genetic technologies
and the shift toward personalized health care, the Committee determined that the education and
training needs of health care professionals working on the front lines of public health and health
care delivery were of high priority, as was the need for an informed public. This report’s findings
and recommendations may also apply to a broader constituency, such as laboratory professionals,
health care administrators, payers, policymakers, and lay health providers as well as librarians,
judges, law enforcement agents, clergy, science educators, journalists, policy makers, and health
care governing bodies.

To conduct its work, the Task Force divided into three workgroups to explore the education
needs of these three broad communities (health care professionals, public health providers, and

! Secretary’s Advisory Commiittee on Genetics, Health, and Society. SACGHS Documents, Reports, and Correspondence. See
http://oba.od.nih.gov/SACGHS/sacghs_documents.html. Accessed on November 24, 2009.

% Secretary’s Advisory Committee on Genetics, Health, and Society. (2004). A Roadmap for the Integration of Genetics and
genomics into Health and Society: The Study Priorities of the Secretary’s Advisory Committee on Genetics, Health, and Society.
See http://oba.od.nih.gov/oba/sacghs/reports/SACGHSPriorities.pdf. Accessed on November 24, 2009.

% Secretary’s Advisory Committee on Genetics, Health, and Society. (2004). Resolution of the Secretary’s Advisory Committee
on Genetics, Health, and Society on Genetics Education and Training of Health Professionals. See
http://oba.od.nih.gov/SACGHS/sacghs_documents.html. Accessed on February 24, 2010.

* Secretary’s Advisory Committee on Genetics, Health, and Society. (2007). Roundtable on Genetics Education and Training of
Health Professionals, November 20, 2007. See http://oba.od.nih.gov/SACGHS/sacghs past_meeting 2007 nov_20.html.
Accessed on January 14, 2010.

® Secretary’s Advisory Committee on Genetics, Health, and Society. (2009). The Integration of Genetic Technologies Into Health
Care and Public Health: A4 Progress Report and Future Directions of the Secretary’s Advisory Committee on Genetics, Health,
and Society. See http://oba.od.nih.gov/sacghs/sacghs_documents.html. Accessed on November 24, 2009.
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consumers and patients). Three methods were used to gather information to inform this report:
(1) a review of published and unpublished research relevant to professional and public education
and training in genetics; and (2) surveys of selected health professional organizations and
individuals with responsibilities across the continuum of health professional education and
public health; and (3) interviews with experts in genetics education and advocacy outreach.

At the October 2009 SACGHS meeting, the Committee reviewed the findings of the Task
Force’s information-gathering efforts and discussed preliminary draft recommendations for the
genetics education and training report.® In December 2009, the Task Force held a daylong
meeting to revise the recommendations based on the Committee’s input and continued its work
in developing the report. SACGHS discussed and approved the draft report for public
consultation at its February 2010 meeting,” and the report was released for public comment from
May 24, 2010, to June 30, 2010.

The public was invited to comment on the draft report through announcements in the Federal
Register,® on the SACGHS website, and disseminated through the SACGHS listserv. The
Committee received 35 responses to this request from a range of individuals and organizations
(see Appendix A for the list of commenters). The comments were carefully reviewed by the Task
Force and SACGHS staff. On July 21, 2010, the Task Force held a conference call to discuss
how to address each comment. Based on this discussion, the report and recommendations were
revised for presentation at the Committee’s October 2010 meeting. The revised report reflects the
cumulative work of SACGHS, the Task Force, SACGHS staff, and the insightful comments of
expert presenters, interviewed stakeholders, and the public.

® Secretary’s Advisory Committee on Genetics, Health, and Society. SACGHS Task Force on Genetics Education and Training
Findings and Recommendations, October 9, 2010. See
http://oba.od.nih.gov/oba/SACGHS/meetings/October2009/BBMcGrath%20ET%20TF%20session%2010-09-
09%20FINAL%2010-7-09.pdf. Accessed on September 14, 2010.

" Secretary’s Advisory Committee on Genetics, Health, and Society. SACGHS Draft Report and Recommendations on Genetics
Education and Training, February 4, 2010. See
http://oba.od.nih.gov/oba/SACGHS/meetings/feb2010/BBMcGrath%20ET%20TF%20session%20Feb%204-10%20FINAL.pdf.
Accessed on September 14, 2010.

8 Notice of Request for Public Comment. Federal Register. May 24, 2010. 75(99): 28809. See
http://edocket.access.gpo.gov/2010/pdf/2010-12450.pdf. Accessed on September 14, 2010.
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Executive Summary

Over the last decade, technological advances and improved knowledge of the genetic
underpinnings of disease have led to a dramatic increase in the number of clinically available
genetic tests. ° Although most of these tests identify mutations in single-gene disorders, those
aimed at identifying susceptibility gene mutations for common, chronic diseases and conditions
are becoming increasingly available in clinical and commercial settings. The growing integration
of genetics and genomics findings into mainstream medicine and the emergence of direct-to-
consumer genetic testing amplify the need for understanding risk assessment, multi-gene and
genomic diagnostics, genetic-based treatment, and effective strategies in communicating genetic
test results to patients and consumers. However, health care professionals, the public health
workforce, and patients and consumers are challenged to keep pace with this dynamic and
rapidly evolving field. Genetics education and training are critical to realizing the benefits of
genetic technologies and guarding against the potential for harm.

The Secretary’s Advisory Committee on Genetics, Health, and Society (SACGHS) has
consistently recognized the importance of professional and public genetics education and
training to assure that genomic research findings benefit the public’s health. The purpose of this
report is to identify the education and training needs of point-of-care health care professionals,
public health providers, and consumers and patients and to provide recommendations that
address these needs. Three methods were used to gather information to inform this report: (1) a
review of published and unpublished research relevant to professional and public education and
training in genetics; (2) surveys of selected organizations, groups, and individuals with
responsibilities across the continuum of health professional and public health education and
training; and (3) interviews with experts in genetics education and advocacy outreach.

It is important to acknowledge the many genetics education programs and resources developed
over several decades by Federal and State Governments as well as efforts in the private sector by
health professional and patient advocacy organizations and others. Significant challenges remain,
however, in integrating genetics education across learning environments for health care
professionals, identifying education needs among the large and varied public health workforce,
and meeting the needs of consumers given the diversity of the American public. Thus, a new
model for applying genetics to improve health requires a system in which health care
professionals, public health providers, and consumers are well informed and able to interact with
each other as appropriate. Cooperation and collaboration in processing, interpreting, and
applying genetic information will be essential. Without these efforts, society will not benefit
from genetic advances, opportunities will be lost for deploying prevention and early detection
programs for a wide variety of chronic diseases, and patients and consumers may make poorly
informed choices or fail to seek needed professional health services.

SACGHS presents six recommendations that address the identified genetics education and
training needs of health care professionals, public health providers, and consumers and patients.

® GeneTests. See http://mww.nchi.nlm.nih.gov/projects/GeneTests/static/whatsnew/labdirgrowth.shtml. Accessed on December
13, 2010.
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Recommendation 1

Evidence from the United States and abroad suggests inadequate genetics education of health
care professionals as a significant factor limiting the integration of genetics into clinical care.
Specific inadequacies include the amount and type of genetics content included in undergraduate
professional school curricula and the small amount of genetics-related knowledge and skills of
physicians, nurses, and other health professionals once they enter clinical practice. Modifications
in medical, dental, nursing, public health, and pharmacy school curricula and in medical
residency training programs are needed to ensure that health care professionals entering the
workforce are well-trained in genetics.

1. Innovative approaches that coordinate the efforts of entities involved in health professional
education and training are required to address these gaps. Therefore, HHS should convene a
task force of stakeholders to identify:

A. Outcomes-based education and training guidelines and models;

B. Best practices for enhancing and expanding the content needed to prepare health care
professionals for personalized genomic health care;

C. Mechanisms to assure the incorporation of up-to-date genetic content in standards,
certification, accreditation, electronic health records, and continuing education activities;
and

D. Funding sources for developing and promoting genetics education for relevant health care
professionals.

Recommendation 2

The inherent diversity of the public health workforce makes it difficult to target educational
efforts that are relevant across groups. A systematic effort is needed to evaluate the composition
of the public health workforce with current job responsibilities related to genetics and genomics
and to identify future priorities, such as the potential impact of affordable genomic analysis.

2. HHS and its public health agencies should:

A. Assess the public health workforce to determine the number and type of public health
providers with responsibilities in genetics and genomics and to ascertain current trends
and future education and training needs;

B. Identify and engage exemplary public health genomic programs to identify critical
workforce information not captured in the assessment; and

C. Using the results of these assessments and to address identified gaps, HHS should:

— Support development of skills, competencies, and leadership in genetics and
genomics that specifically address the identified needs; and

— Based on these skills and competencies, fund the development and
implementation of accessible educational programs and continuing education in
genetics and genomics for the public health workforce.
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Recommendation 3

Findings in the literature and SACGHS surveys indicate that health care professionals and public
health providers serving underserved and underrepresented groups and populations face
significant challenges.

3. To increase services and access to care in underserved communities, HHS should:

A

B.

C.

Identify existing effective educational models for health care professionals and public
health providers in underserved communities;

Identify and support programs to increase the diversity and genetic competencies of the
health care workforce serving underserved communities; and

Incentivize organizations and ensure that consumers and representatives of rural,
minority, and underserved communities participate in the process of developing
education and training models and materials. Assure that these materials are culturally
and linguistically appropriate and tailored to the unique needs of these diverse
communities.

Recommendation 4

With the vast increase in scientific knowledge stemming from genetics research, the
development of new technologies, and the increase in direct-to-consumer genetic services,
educational efforts are needed to translate this information to reach consumers of all literacy

levels.

4.

HHS should identify effective communication strategies for translating genetics knowledge
into information that consumers and patients can use to make health decisions. Specifically,
HHS should:

A. Support multidisciplinary research that identifies effective methods of patient and

B.

consumer communication;

Based on this research, and to reach diverse people and communities, HHS should
develop educational programs that use a wide array of media and community-based
learning and provide culturally and linguistically appropriate materials; and

In collaboration with the Department of Education and the National Science Foundation,
support the incorporation of genetics and genomics in K-12 education.

Recommendation 5

A significant amount of genetic-related information directed to consumers and patients exists in
a variety of formats and from a number of sources, but the quality of the content is variable.
Consumers have consistently expressed the desire for accessible, web-based genetic information
that they can trust and consider provision of these resources as a role of the Federal Government.
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5. HHS should create and maintain a state-of-the-art Internet portal to facilitate access to
comprehensive, accessible, and trustworthy web-based genetic information and resources for
consumers.

Recommendation 6

6. Because family health history tools are a potentially powerful asset for consumers and health
care professionals to use in risk assessment and health promotion, HHS should:

A. Support efforts to educate health care professionals, public health providers, and
consumers about the importance of family health history;

B. Promote research on how consumers and diverse communities use family history to make
health care decisions and incorporate those research findings into consumer educational
materials;

C. Support the use of family history in clinical care through development of point-of-care
educational materials and clinical decision support tools in electronic health records that
utilize coded and computable family history, genetic, and genomic information; and

D. Promote embedding educational materials in family history collection tools and personal
health records directed to consumers and ensure for all by providing these tools in various
formats.

Implementation of these recommendations should help advance access to and use of beneficial
genetic information and services by ensuring that health care providers, the public health
workforce, and patients and consumers have the educational tools and capacities to understand,
interpret, and appropriately apply such information. As the advancement of genetic technologies
accelerates, so must the education and training efforts.
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. Introduction

A THE IMPORTANCE OF GENETICS AND GENOMICS IN HEALTH CARE

The Human Genome Project, completed in 2003, resulted in a delineation of a complete human
genome sequence, advancing research of the genetic™® basis of disease. It is estimated that nine
out of 10 of the top leading causes of death in the United States have a genetic component.™
Improved genetic knowledge and advanced technologies are leading to new diagnostic
approaches for common chronic diseases and conditions.*? Over the last decade, these
technologies have led to a dramatic increase in the number of genetic tests available for
screening and diagnostic purposes.® Although most of these tests identify mutations that cause
single-gene disorders, tests for genetic variants that indicate the risk of common diseases are
becoming increasingly available in the clinical setting, and some are marketed directly to
consumers.

Advances in identifying the genetic underpinnings of chronic disease are changing the
approaches to disease prevention and treatment.’® For example, stratification by genotype or
family history provides a means for tailoring screening tests for early detection of certain types
of cancer, and this paradigm is likely to be extended to early detection of other conditions.**
Pharmacogenomics—the study of how genetic differences affect drug response—is being
applied to select appropriate drug therapies and guide dosing. Genetic biomarkers can play an
important role in identifying responders and nonresponders to avoid toxicity and optimize the
efficacy and safety of drug therapies.™

The field of medical genetics is in a transition period from its role in the health care of a small
percentage of people with rare genetic disorders to the delivery of effective health care for
everyone.'® Genetics has and will continue to be applied in the clinical setting in the context of
individual, rare, single-gene disorders. However, to realize the full potential of genomics, the
complex relationships among genetic variation, the environment, and disease must be
considered, which could lead to diagnostics and therapies for complex, common disorders such
as cancer, heart disease, diabetes, and mental illness. Realizing this potential will require a

10 The term “genetics” commonly refers to the actions of single genes, whereas the term “genomics” refers to the complete DNA
sequence of an organism. In this report, for ease of reading, the Committee often defaults to the term “genetics” to encompass
both genetics and genomics. When the distinctions are critical, the applicable term is used.

11 Center for Disease Control and Prevention. Public Health Genomics. Genomics and Health. See
http://www.cdc.gov/genomics/public/index.htm. Accessed on June 23, 2010.

12 \Wellcome Trust Case Control Consortium. (2007). Genome-wide association study of 14,000 cases of seven common diseases
and 3,000 shared controls. Nature. 447(7145):661-678.

13 Feero, W.G., Guttmacher, A.E., and Collins, F.S. (2008). The genome gets personal—almost. Journal of the American Medical
Association. 299(11):1351-1352.

14 Khoury, M.J., Gwinn, M., Burke, W., Bowen, S., and Zimmern, R. (2007). Will genomics widen or help heal the schism
between medicine and public health? American Journal of Preventive Medicine. 33(4):310-317.

15 Gervasini G., Benitez, J., and Carrillo, J.A. (2010). Pharmacogenetic testing and therapeutic drug monitoring are
complementary tools for optimal individualization of drug therapy. European Journal of Clinical Pharmacology. 66(8): 755-774.
16 Guttmacher, A.E. and Collins, F.S. (2002). Genomic medicine: a primer. New England Journal of Medicine. 347(19): 1512-
1520.
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population focus, not only for research, but also in designing strategies to interpret and use
genetic and genomic information in community and home-based settings.*’

The emerging understanding of the role of genetics in common disease is increasing the need for
knowledge of risk assessment, diagnostics, appropriate treatment approaches, and
communication in professional and public education. Patients and consumers, health care
professionals, and public health officials are challenged to keep pace with this dynamic and
rapidly evolving field. Additionally, the growth of direct-to-consumer (DTC) genetic services
highlights the importance of adequate education for consumers to ensure informed
decisionmaking. Educating health care professionals, the public health workforce, and the
general public is critical to realizing the benefits of genetic technologies and guarding against the
potential for harm.

B. TECHNOLOGICAL ADVANCES IN A RAPIDLY EVOLVING FIELD

Research efforts provide increasing opportunities to translate genetic technologies into clinical
use to prevent and treat common, chronic diseases. Recent translational research initiatives
include the Encyclopedia of DNA Elements (ENCODE)*®—a public research consortium to
identify all functional elements in the human genome sequence—the 1000 Genomes Project, *°
the Electronic Medical Records and Genomics (eMERGE) Network,?® and the Cancer Genome
Atlas.

Technological advances have also dramatically reduced the cost of sequencing individual
genomes. Within the last decade, the price has dropped from $300 million to less than
$5,000.24%2 As the cost continues to decrease and becomes comparable to other medical tests and
procedures, the demand for whole-genome sequencing is likely to increase.?® Presumably, an
individual’s germline genome would only need to be sequenced once in a lifetime, and the
information would then be available to assist in all future decisionmaking about medical care.

7 Khoury, M.J. (2003). Genetics and genomics in practice: the continuum from genetic disease to genetic information in health
and disease. Genetics in Medicine. 5(4):261-268.

18 National Human Genome Research Institute. The ENCODE Project: ENCyclopedia Of DNA Elements. See
http://www.genome.gov/10005107. Accessed on September 14, 2010.

191000 Genomes Project. See http://www.1000genomes.org. Accessed on November 24, 2009.

2 The electronic Medical Records and Genomics (eMERGE) Network. See
https://www.mc.vanderbilt.edu/victr/dcc/projects/acc/index.php/About. Accessed September 2, 2009.

2 Drmanac, R., Sparks, A.B., Callow, M.J., Halpern, A.L., Burns, N.L., Kermani, B.G., Carnevali, P., Nazarenko, I., Nilsen,
G.B., Yeung, G., Dahl, F., Fernandez, A., Staker, B., Pant, K.P., Baccash, J., Borcherding, A.P., Brownley, A., Cedeno, R., Chen,
L., Chernikoff, D., Cheung, A., Chirita, R., Curson, B., Ebert, J.C., Hacker, C.R., Hartlage, R., Hauser, B., Huang, S., Jiang, Y.,
Karpinchyk, V., Koenig, M., Kong, C., Landers, T., Le, C., Liu, J., McBride, C.E., Morenzoni, M., Morey, R.E., Mutch, K.,
Perazich, H., Perry, K., Peters, B.A., Peterson, J., Pethiyagoda, C.L, Pothuraju, K., Richter, C., Rosenbaum, A.M., Roy, S.,
Shafto, J., Sharanhovich, U., Shannon, K.W., Sheppy, C.G., Sun, M., Thakuria, J.V., Tran, A., Vu, D., Zaranek, AW., Wu, X.,
Drmanac, S., Oliphant, A.R., Banyai, W.C., Martin, B., Ballinger, D.G., Church, G.M., and Reid, C.A. (2010). Human genome
sequencing using unchained base reads on self-assembling DNA nanoarrays. Science. 327(5961): 78-81.

2 «Complete Genomics Gets Gene Sequencing Under $5,000” November 5, 2009. See
http://www.bloomberg.com/apps/news?pid=20601124&sid=aWutnyE4SoWw. Accessed on November 24, 2009.

2 Wolinsky, H. (2007). The thousand-dollar genome: Genetic brinksmanship or personalized medicine? EMBO Reports.
8(10):900-903.

24 Shirts, B.H. and Parker, L.S. (2008). Changing interpretations, stable genes: responsibilities of patients, professionals, and
policy makers in the clinical interpretation of complex genetic information. Genetics in Medicine. 10(11):778-783.
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The vast amount of data resulting from whole-genome sequencing will require new capacities for
data management, interpretation, and protections. If whole-genome sequencing data are to be
used in the clinical setting and in research, bioinformatic tools that link genomic data with
electronic health records (EHRs) will be required.? Consideration must also be given to the
complexities related to sequencing methodologies, reinterpretation of genomic data as research
reveals new genotype-phenotype associations, appropriate communication to patients about
genetic variants of unknown clinical significance, and assurance that health care professionals
are properly trained to interpret complex or inconclusive genomic information.?*2¢2

C. EMERGING GENETIC TECHNOLOGIES AND HEALTH DISPARITIES

Numerous reports have documented the extent of health disparities in the United States, and the
field of genetics is no exception.”® When any new technology emerges it has the potential to
exacerbate disparities if patients and providers do not have access to the newly developed
resource or relevant information about the use of new technology or, in the case of genetics and
genomics, about the meaning of diagnostic test results.

Although studies have documented disparities in access to genetic services, other research
suggests that genomics and personalized medicine may help address disparities. For example, the
increasingly widespread use of the Internet provides a means of democratizing access to personal
genomic information.?® Initial experiences of clients using online genomic services could be used
to pilot more effective and direct ways of delivering genetics education and counseling services
to much larger numbers of people than are currently seen by genetic counselors or clinical
geneticists.” As whole-genome sequencing becomes more affordable, the technology has the
potential to address disparities, especially if used as part of a public health mandate such as
newborn screening. Efforts are needed to assure equitable access to this new technology as it is
folded into clinical testing and to provide educational resources and services that help patients
understand genomic test results.

Genomic medicine can also help close the gap in health disparities by expanding the knowledge
of novel alleles related to disease and by using this information to replace imprecise surrogate
biomarkers based on race, ethnicity, or ancestry to identify risks for disease or adverse drug
response.®® However, genomic information is not sufficient in the personalization of medicine.®*
As Isaac Kohane notes, personalized medicine also requires a robust understanding of the
subpopulation that most resembles the patient and should extend to observable factors such as
environmental exposures, cultural practices, and access to medical services.** These factors may

% Nelson, E.A. and McGuire, A.L. The need for medical education reform: genomics and the changing nature of health
information. (2010). Genomic Medicine. 2:18-20.

% Ormond, K.E., Wheeler, M.T., Hudgins, L., Klein, T.E., Butte, At. J., Altman, R.B., Ashley, E.A., and Greely, H.T. (2010).
Challenges in the clinical application of whole-genome sequencing. The Lancet. 375:1749-1751.

2" Mardis, E.R. (2006). Anticipating the $1,000 genome. Genome Biology. 7(7):112.

2 Hall, M. and Olopade, O.1. (2005). Confronting genetic testing disparities. Journal of the American Medical Association.
293(14):1783-1785.

2 Foster, M.W. and Sharp, R.R. (2008). Out of sequence: how consumer genomics could displace clinical genetics. Nature
Review Genetics. 9(6):419.

% Gurwitz, D. and Lunshof, J.E. (2009). Ancestry in translational genomic medicine: handle with care. Genome Medicine.
25;1(2):24.

3! Kohane, I.S. (2009). The twin questions of personalized medicine: who are you and whom do you most resemble? Genome
Medicine. 20;1(1):4.
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be just as important as a shared genetic background for discerning risk. When psychosocial
factors are combined with a better understanding of the degree of genetic variation within racial
and ethnic groups, genomic studies can move beyond classifying and treating ethnic and racial
subpopulations as homogeneous groups.

D. PURPOSE AND SCOPE OF THIS REPORT

The trends discussed above—the growing application of genetic information to health care and
personal decisionmaking, the rapidly developing technical capabilities in the field, and the
potential to exacerbate or reduce health disparities—call for improved education and training at
all levels. The purpose of this report is to identify the education and training needs of point-of-
care health care professionals, public health providers, and consumers and patients and to
provide recommendations that address these needs.

It is important to acknowledge the many genetics education programs and resources developed
over several decades by Federal and State Governments and efforts in the private sector by
health professional and patient advocacy organizations and others. Significant challenges remain,
however, in integrating genetics education across learning environments for health care
professionals, identifying education needs among the large and varied public health workforce,
and meeting the needs of consumers given the diversity of the American public.

SACGHS also recognized that there are pertinent issues beyond education and training that
influence the use of genetic technologies to improve the public’s health. As the clinical utility of
genetic tests and services is demonstrated over time, health care professionals will be more likely
to see the need to incorporate genetics into their practice. Coverage and reimbursement of
genetic tests and services influence the use of such services in clinical practice and therefore may
be an important priority for policymakers. New genetic technologies also have the potential to
decrease health disparities, but continuing work is needed to assure that underserved populations
have access to appropriate genetic services and information.

The challenge to public and private entities will be to develop targeted genetics education and
training programs that lead to improved health. Innovative approaches that support health care
professionals at the point of care, such as decision support tools imbedded in EHRs, will be
increasingly useful mechanisms for professional education. Culturally and linguistically
appropriate educational materials will help the public health workforce provide genetic services
to the communities they serve. Emerging methods to communicate genetics information to
consumers and patients, such as mobile health technologies, will further facilitate dialogue and
information sharing. As the advancement of genetic technologies accelerates, so must the
education and training efforts.
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1. Background

A GENETICS EDUCATION AND TRAINING LITERATURE REVIEW

To help inform the education and training needs of health care professionals, public health
providers, and the public, a literature search was conducted simultaneously in 10 databases via
the DIALOG platform for the years 2003 to 2009, covering the fields of medicine, science,
education, social science, and psychology. (See Appendix B for details of the search
methodology.) Additional literature was reviewed as it became available in 2010, including peer-
reviewed studies and nonpeer-reviewed materials such as relevant news items and commentaries.

Health Care Professionals

Health care professionals, particularly those working at the point of care (e.g., physicians, nurses,
physician assistants, genetic counselors, and pharmacists) are key to the successful translation of
new genetic knowledge into practice by promoting access to, and appropriate use of, genetic
technologies. This translation requires a workforce that is adequately trained and educated in
genetics. A significant body of literature, however, highlights several factors that contribute to
the limited genetics education of health care professionals and the poor integration of genetics
into health care,323334:3530.37:38,39,40.41 4243444546 Thage factors include crowded curricula; lack of

® Guttmacher, A.E., Porteous, M.E., and Mclnemey, J.D. (2007). Educating health-care professionals about genetics and
genomics. Nature Reviews. 8:151-157.

* Harris, J.N., Bowen, D.J., Kuniyuki, A., Mclntosh, L., FitzGerald, L.M., Ostrander, E.A., and Stanford, J. L. (2009). Interest in
genetic testing among affected men from hereditary prostate cancer families and their unaffected male relatives. Genetics in
Medicine. 11(5):1-12.

34 Benjamin, C.M., Anionwu, E.N., Kristoffersson, U., ten Kate, L.P., Plass, A.M., Nippert, I., Julian-Revnier, C., Harris, H.J.,
Schmidtke, J., Challen, K., Calefato, J.M., Waterman, C., Powell, E., and Harris, R., on behalf of the GenEd Research Group.
(2009). Educational priorities and current involvement in genetic practice: a survey of midwives in the Netherlands, UK and
Sweden. Midwifery. 25(5):483-499.

% Burke, S., Martyn, M., Thomas, H., and Farndon, P. (2009). The development of core learning outcomes relevant to clinical
practice: identifying priority areas for genetics education for non-genetics specialist registrars. Clinical Medicine. 9:49-52.

% Burke, S., Martyn, M., Stone, A., Bennett, C., Thomas, H., and Farndon, P. (2009). Developing a curriculum statement based
on clinical practice: genetics in primary care. British Journal of General Practice. 59:99-103.

37 Little, J., Potter, B., Allanson, J., Caulfield, J., Carroll, J.D., and Wilson, B. (2009). Canada: public health genomics. Public
Health Genomics. 12:112-120.

% Metcalfe, S.A., Bittles, A.H., O’Leary, P., and Emery, J. (2009). Australia: public health genomics. Public Health Genomics.
12:121-128.

% pestka, E.L., and Williams, J.K. (2005). International collaboration on genomics education for nurses. Journal of Continuing
Education in Nursing. 36(4):180-184.

40 Tomatir, A.G., Sorkun, H.C., Demirhan, H., and Akdaqg, B. (2007). Genetics and genetic counseling: practices and opinions of
primary care physicians in Turkey. Genetics in Medicine. 9(2):130-135.

* Kiray, V.B., Tomatir, A.G., Kuzu, K.N., and Taspinar, A. (2009). Nursing students’ self-reported knowledge of genetics and
genetic education. Public Health Genomics. 12(4):225-232.

*2 Mclnerney, J.D. (2008). Genetics education for health professionals: a context. Journal of Genetic Counseling. 17:145-151.
3 Greb, A.E., Brennan, S., McParlane, L., Rage, R., and Bridge, P.D. (2009). Retention of medical genetics knowledge and skills
by medical students. Genetics in Medicine. 11(5):1-6.

4 Thurston, V.C., Wales, P.S., Bell, M.A., Torbeck, L., and Brokaw, J.J. (2007). The current status of medical genetics
instruction in US and Canadian medical schools. Academic Medicine. 82(5):441-445.

4 Hetteberg, C.G., Prows, C.A., Deets, C., Monsen, R.B., and Kenner, C.A. (1999). National survey of genetics content in basic
nursing preparatory programs in the United States. Nursing Outlook. 47(4):168-180.

“ Murphy, J.E., Green, J.S., Adams, L.A., Squire, R.B., Kuo, G.M., and McKay, A. (2010). Pharmacogenomics in the curricula
of colleges and schools of pharmacy in the United States. American Journal of Pharmaceutical Education. 74(1):1-10.
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knowledgeable faculty; genetics content that is not presented in a way that leads to long-term
knowledge retention; failure to incorporate genetics into clinical training; inadequate
representation of genetics on certifying exams; lack of evidence-based guidelines in genetics;
and misconceptions that genetic medicine is defined by rare, Mendelian disorders, when in fact
genetics is increasingly concerned with the common, chronic diseases that are the daily focus for
most health professionals.

Innovative and experimental models show promise in improving genetics education. For
example, the “Genetics in Primary Care” Faculty Development Initiative is notable for its
collaboration across education, genetics, and primary care experts, who designed curricula and
case studies to provide a standardized genetics instruction format that also incorporates evidence
and assessment skills for newly released scientific findings.*” A follow-up evaluation of the
program was conducted four years after its initiation to assess the long-term effects on
participants’ teaching and clinical practices.*® Follow-up data from 19 of the 20 participating
institutions indicated that the program promoted long-term behavioral changes and comfort with
genetics. All 19 institutes reported changes in teaching practices (e.g., the addition of new
genetics material to medical school curriculum and/or residency programs) and formalization of
teaching collaborations between geneticists and primary care faculty. Changes in clinical
practices among primary care physicians (e.g., changes in genetic services referral patterns and
greater importance given to family history) were reported by half of the institutes. Although the
initiative was considered successful, participants reported challenges such as convincing other
primary care providers of the relevance of genetics in their practice and finding the time and
resources to sustain and adapt the program over time.

Attitudes and Working Knowledge Levels of Health Care Professionals Regarding
Genetics

The goal of incorporating genetic knowledge into clinical practice is not new.**° Shortcomings
in genetics knowledge and use of genetic tests have been noted for several decades, and the need
for integrated genetic instruction across curricula of all health care subspecialties has been
advocated for some time.>* Yet in the United States, health care professionals across a wide
range of clinical specialties demonstrate lack of genetics knowledge.>*°3°455657%8 £qr example,

47 Burke, W., Acheson, L., Botkin, J., Bridges, K., Davis, A., Evans, J., Frias, J., Hanson, J., Kahn, N., Kahn, R., Lanier, D.,
Pinsky, L.E., Press, N., LIoyd-Puryear, M.A., Rich, E., Stevens, N., Thomson, E., Wartman S., and Wilson, M. (2002). Genetics
in primary care: a USA faculty development initiative. Community Genetics. 5(2): 138-146.

“8 Laberge, A.M., Fryer-Edwards, K., Kyler, P., Lloyd-Puryear, M.A., and Burke, W. (2009). Long-term outcomes of the
“Genetics in Primary Care” Faculty Development Initiative. Family Medicine. 41(4):266-70.

* Collins, F.S. (1997). Preparing health professionals for the genetic revolution. Journal of the American Medical Association.
278(15):1285-1286.

% Collins, F.S., and Bochm, K. (1999). Avoiding casualties in the gene revolution: the urgent need to educate physicians about
genetics. Academic Medicine. 74(1):48-49.

®! Hofman, K.J., Tambor, E.S., Chase, G.A., Geller, G., Faden, R.R., and Holtzman, N.A. (1993). Physicians’ knowledge of
genetics and genetic tests. Academic Medicine. 68(8):625-632.

%2 Escher, M., and Sappino, A.P. (2000). Primary care physicians’ knowledge and attitudes towards genetic testing for breast-
ovarian cancer predisposition. Annals of Oncology. 11(9):1131-1135.

%3 Finn, C.T. (2007). Increasing genetic education for psychiatric residents. Harvard Review of Psychiatry. 15(1):30-33.

% Kemper, A.R., Uren, R.L., Moseley, K.L., and Clark, S.J. (2006). Primary care physicians’ attitudes regarding follow-up care
for children with positive newborn screening results. Pediatrics. 118(5):1836-1841.

%% Schroy, P.C., Barrison, A.F., Ling, B.S., Wilson, S., and Geller, A.C. (2002). Family history and colorectal cancer screening: a
survey of physician knowledge and practice patterns. American Journal of Gastroenterology. 97(4):1031-1036.
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a random sample of 1,251 licensed primary and specialty care physician members of the
American Medical Association was surveyed about hereditary cancers likely to be encountered
in their clinical practice. Among the respondents, only 37.5 percent correctly recognized that
hereditary breast cancer due to mutations in BRCA1 and BRCA2 genes could be transmitted by
fathers, only 33.8 percent correctly identified that less than 10 percent of female breast cancer
patients carry BRCAL or BRCA2 mutations, and only 13.1 percent knew that the penetrance of
mutations for hereditary nonpolyposis colorectal cancer was greater than 50 percent.>

Similar findings have emerged from studies of health care professionals other than physicians. A
survey of 46 advanced practice nursing students (from nurse practitioner and nurse anesthesia
programs) found that 56 percent of respondents had limited or no knowledge of pedigree
construction and 54 percent had no knowledge about testing that uses polymerase chain reaction
methodologies.®® A 2003 study assessed community pharmacists’ confidence in their knowledge
about the Human Genome Project, genetic testing, and pharmacogenomics® and found less than
50 percent with confidence in these topics.

Education is also important to maximize appropriate referrals to genetics specialists and improve
the clinician-patient relationship in referral decisions.®® For example, a survey of 428 medical
students’ attitudes toward genetic testing of children for heritable conditions demonstrated that
students who had completed a medical school genetics course were less likely to request that a
minor be tested for an adult-onset disease suggesting that genetics education leads to more
appropriate application of genetic testing in the clinical setting.®® A study of genetic services
referral patterns among 284 family physicians revealed similar findings. However, for a clinical
scenario that did not warrant referral for genetic counseling and testing per U.S. Preventive
Services Task Force guidelines, 92 percent of physicians referred the patient for genetic testing
services and 50 percent referred for genetic counseling, believing that refusal to refer would
harm their relationship with the patient.®

Health care professionals also are unfamiliar with genetics as related to health policy, legal
protection of their patients, and the possible effects of genetic information with regard to health
disparities. In 2004, a California-based survey of 191 physicians and 80 nurses (registered nurses
and nurse practitioners) found that 58.3 percent were misinformed about the existence of

% Taylor, M.R., Edwards, J.G., and Ku, L. (2006). Lost in transition: challenges in the expanding field of adult genetics.
American Journal of Medical Genetics. 142C(4):294-303.

* Trinidad, S.B., Fryer-Edwards, K., Crest, A., Kyler, P., Lloyd-Puryear, M.A., and Burke, W. (2008). Educational needs in
genetic medicine: primary care perspectives. Community Genetics. 11(3):160-165.

o8 Wilkins-Haug, L., Hill, L.D., Power, M.L., Holzman, G.B., and Schulkin, J. (2000). Gynecologists training, knowledge, and
experiences in genetics: a survey. Obstetrics and Gynecology. 95(3):421-424.

%9 Wideroff, L., Vadaparampil, S.T., Greene, M.H., Taplin, S., Olson, L., and Freedman, A.N. (2005). Hereditary breast/ovarian
and colorectal cancer genetics knowledge in a national sample of U.S. physicians. Journal of Medical Genetics. 42(10):749-755.
8 Maradiegue, A., Edwards, O.T., Seibert, D., Macri, C., and Sitzer, L. (2005). Knowledge, perceptions, and attitudes of
advanced practice nursing students regarding medical genetics. Journal of the American Academy of Nurse Practitioners.
17(11):472-479.

81 Sansgiry, S.S. and Kulkarni, A.S. (2003). The Human Genome Project: assessing confidence in knowledge and training
requirements for community pharmacists. American Journal of Pharmaceutical Education. 67(2):291-300.

52 White, D.B., Bonham, V.L., Jenkins, J., Stevens, N. and McBride, C.M. (2008). Too many referrals of low-risk women for
BRCAUL/2 genetic services by family physicians. Cancer, Epidemiology, Biomarkers & Prevention. 17(11):2980-2986.

83 Riordan, S.H. and Loescher, L.J. (2006). Medical students’ attitudes toward genetic testing of minors. Genetic Testing.
10(1):68-73.
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protective legislation; more than 50 percent did not know if cases of health insurance genetic
discrimination based on cancer genetic testing actually existed; and 13 percent would not refer
patients to genetic counseling or for genetic testing even if a strong family history of cancer was
present.®* More recently, a study of 1,181 physicians and nurse practitioners demonstrated that
96 percent of respondents viewed genetic testing as useful in ascertaining genetic cancer risks,
but more than 60 percent were unaware of federal or California laws prohibiting health insurance
discrimination.®

Genetics and Genomics Clinical Competencies for Health Care Professionals

According to Hundert and Epstein, competency is defined as “the habitual and judicious use of
communication, knowledge, technical skills, clinical reasoning, emotions, values, and reflection
in daily practice for the benefit of the individual and the community being served.”®® The
National Coalition of Health Professional Education in Genetics®” (NCHPEG) has identified
overarching clinical competencies in genetics for all health care professionals, and various
professional groups have developed clinical competencies for their individual disciplines (see
Appendix C for competencies for physicians, nurses, genetic counselors, and pharmacists). In
addition, the National Human Genome Institute (NHGRI) has launched the Genetics/Genomics
Competency Center (G2C2),% an online tool to help educate nurses and physician assistants.
G2C2 helps match existing resources with educational competencies to encourage sharing and
avoid duplicative efforts across health care disciplines.

Pedigree assessment (i.e., family history) is incorporated into many competency
recommendations as a basic and minimal competency. Obtaining a family history is widely
regarded as a mechanism by which to detect familial transmission of hereditary
diseases,*"®":727 and national public health campaigns encourage individuals to bring their
family histories to their health care providers. " However, clinicians are hesitant to incorporate

% Blazer, K.R., MacDonald, D.J., Ricker, C., Sand, S., Uman, G.C., and Weitzel, J.N. (2005). Outcome from intensive training in
genetic cancer risk counseling for clinicians. Genetics in Medicine. 7(1):40-47.

5 | owstuter, K.J., Sand, S., Blazer, K.R., MacDonald, D.J., Banks, K.C., Lee, C.A., Schwerin, B.U., Juarez, M., Uman, G.C.,
and Weitzel, J.N. (2008). Influence of genetic discrimination perceptions and knowledge on cancer genetics referral practice
among clinicians. Genetics in Medicine. 10(9):691-698.

% Epstein, R.M., and Hundert, E.M. (2002). Defining and assessing professional competence. Journal of the American Medical
Association. 287(2):226-235.

87 National Coalition of Health Professional Education in Genetics. See http://www.nchpeg.org/. Accessed on March 8, 2010.

%8 Genetics/Genomics Competency Center. See http://www.g-2-c-2.0rg. Accessed on December 9, 2010.

8 U.S. Preventive Services Task Force. (2005). Summaries for patients. Genetic risk assessment and BRCA mutation testing for
breast and ovarian cancer susceptibility: U.S. Preventive Services Task Force recommendations. Annals of Internal Medicine.
143(5):147.

™ Centers for Disease Control and Prevention. (2004). Awareness of family health history as a risk factor for disease—United
States 2004. Morbidity and Mortality Weekly Report. 53(44):1044-1047.

™ Frezzo, T.M., Rubinstein, W.S., Dunham, D., and Ormond, K.E. (2003). The genetic family history as a risk assessment tool in
internal medicine. Genetics in Medicine. 5(2):84-91.

2 Qin, P., Agerbo, E., and Mortenson, P.B. (2002). Suicide risk in relation to family history of completed suicide and psychiatric
disorders: a nested case-control study based on longitudinal registers. Lancet. 360(9340):1126-1130.

8 Williams, R.R., Hunt, S.C., Heiss, G., Province, M.A., Benson, J.T., Higgins, M., Chamberlain, R.M., Ware, J., and Hopkins,
P.M. (2001). Usefulness of cardiovascular family history data for population-based preventive medicine and medical research
(the Health Family Tree Study and the NHLBI Family Heart Study). The American Journal of Cardiology. 87(2):129-35.

™ U.S. Department of Health and Human Services. Surgeon General’s Family Health History Initiative. See
http://www.hhs.gov/familyhistory/ Accessed on November 25, 2009.

12 Genetics Education and Training


http://www.nchpeg.org/
http://www.g-2-c-2.org/
http://www.hhs.gov/familyhistory/

use of family history assessment due to time constraints, questions about clinical utility, beliefs
of unreliability, and absence of meaningful financial reimbursement.” "’

Lack of proper education might also be a factor in low use rates of family history information.
Greb et al. performed an analysis of medical genetics knowledge and skill retention in 212
medical students following their third year and found that only 36.8 percent correctly asked
about presence of family history in a cystic fibrosis case scenario.* This trend occurs among
nursing students as well; only 22 percent of 46 Advanced Practice Nursing students in nurse
practitioner programs thought that they could draw a family pedigree.®

Despite encouragement to use family history in primary care,” the National Institutes of Health
(NIH) State-of-the Science Conference on Family History and Improving Health, held in August
2009, concluded that family history plays an important role in medicine, but more research is
needed before a systematically collected family history for common disease will become an
evidence-based tool in primary care settings.’® This issue highlights some of the challenges of
integrating emerging technologies into practice. Family history is a promising clinical aid, but
until firm evidence of its clinical utility is available, practitioners will be hesitant to change
practice patterns.

Other genetic skills recommended by consensus panels are encountering similar challenges in
accurate clinical application and dissemination. For example, a key genetics competency is the
ability to counsel patients about genetic concerns and correctly issue referrals for genetic
services. In a study of 900 internists, obstetricians, and oncologists regarding BRCA testing for
risk of hereditary breast and ovarian cancer, only 13 percent of internists, 21 percent of
obstetricians, and 40 percent of oncologists could correctly answer four basic genetics concept
questions.” In the same study, although greater genetic knowledge influenced frequency of
discussing the BRCA genetic test with patients, 54 percent of oncologists acting on the basis of
inaccurate genetics concepts discussed genetic testing with their patients and presumably, made
health-related decisions regarding their care.

Establishing competencies will become even more challenging as genetic testing is increasingly
applied to common, chronic, multifactorial conditions such as heart disease and diabetes. A
recent comprehensive review of the literature shows little data available to health care providers
interested in using genetics to manage adult-onset conditions.®® This review suggests that until
health outcome data on genetic technologies exist, and clear and accessible education
mechanisms for current health care professionals and students are available, use of genetics as

™ Guttmacher, A.E., Collins, F.S., and Carmona, R.H. (2004). The family history—more important than ever. The New England
Journal of Medicine. 351(22):2333-2336.

8 Rich, E.C., Burke, W., Heaton, C.J., Haga, S., Pinsky, L., Short, M.P., and Acheson, L. (2004). Reconsidering the family
history in primary care. Journal of General Internal Medicine. 19(3):273-280.

" suther, S., and Goodson, P. (2003). Barriers to the provision of genetic services by primary care physicians: a systematic
review of the literature. Genetics in Medicine. 5(2):70-76.

"8 National Institutes of Health Consensus Development Program: NIH State of the Science Conference, Family History and
Improving Health. See http://consensus.nih.gov/2009/familyhistory.htm. Accessed on November 16, 2009.

" Doksum, T., Bernhardt, B.A., and Holtzman, N.A. (2003). Does knowledge about the genetics of breast cancer differ between
nongeneticist physicians who do or do not discuss or order BRCA testing? Genetics in Medicine. 5(2):99-105.

8 Scheuner, M.T., Sieverding, P., and Shekelle, P.G. (2008). Delivery of genomic medicine for common chronic adult diseases.
Journal of the American Medical Association. 299(11):1320-1334.
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outlined in competency statements is not likely to reach the bedside without further strategic
support.

Academic Preparation, Licensing, Accreditation, and Continuing Education

Educating health care professionals in their respective disciplines includes undergraduate and
graduate education, preparation for licensing and certification exams, and continuing education
(CE) for practicing professionals. (See Appendix C for genetic and genomic competencies and
accreditation and licensing programs for selected health care professionals.)

Studies have documented that health care professionals are generally optimistic about the future
utility of genetic tests and are interested in their eventual incorporation into clinical practice.>*®!
However, many experience feelings of discomfort stemming from lack of confidence in their
knowledge of basic genetic concepts, interventions, and management strategies.?*#*4Thus,
many resources have been devoted to CE efforts for health care professionals in regional practice
settings®*®°%®87 and include web-based instruction tutorials, CE seminars, professional
workshops, and conference proceedings.®*#*%° Access to and participation in CE, however, does
not determine proficiency in providing clinical care. An extensive meta-analysis completed
through The Cochrane Collaboration demonstrates that improvement in health care provider
behaviors (through CE) and ultimately, patient health outcomes, is dependent on the method of
instruction and health care providers® access to interactive practice.’*? The critical importance
of a well-educated professional workforce and the role of CE in high-quality health care and

8 Friedman, A.N., Wideroff, L., Olson, L., Davis, W., Klabunde, C., Srinath, K.P., Reeve, B.B., Croyle, R.T., and Ballard-
Barbash, R. (2003). U.S. physicians’ attitudes toward genetic testing for cancer susceptibility. American Journal of Medical
Genetics. 120A(1):63-71.

8 Edwards, Q.T., Maradiegue, A., Seibert, D., Saunders-Goldson, S., and Humphreys, S. (2009). Breast cancer risk elements and
nurse practitioners’ knowledge, use, and perceived comfort level of breast cancer risk assessment. Journal of the American
Academy of Nurse Practitioners. 21(5):270-277.

8 Gramling, R., Nash, J., Siren, K., Eaton, C., and Culpepper, L. (2004). Family physician self-efficacy with screening for
inherited cancer risk. Annals of Family Medicine. 2(2):130-132.

8 Watson, E., Clements, A., Yudkin, P., Rose, P., Bukach, C., Mackay, J., Lucassen, A., and Austoker, A. (2001). Evaluation of
the impact of two educational interventions on GP management of familial breast/ovarian cancer cases: a cluster randomized
controlled trial. The British Journal of General Practice. 51(471):817-821.

% Blazer, K.R., Grant, M., Sand, S.R., MacDonald, D.J., Uman, G.C., and Weitzel, J.N. (2004). Effects of a cancer genetics
programme on clinician knowledge and practice. Journal of Medical Genetics. 41(7):518-522.

% Clyman, J.C., Nazir, F., Tarolli, S., Black, E., Lombardi, R.Q., and Higgins, J.J. (2007). The impact of a genetics education
program on physicians’ knowledge and genetic counseling referral patterns. Medical Teacher. 29(6):e143-150.

% Prows, C.A., Hetteberg, C., Hopkins, R.J., Latta, K.K., and Powers, S.M. (2004). Development of a web-based genetics
institute for a nursing audience. Journal of Continuing Education in Nursing. 35(5):223-231.

8 Centers for Disease Control and Prevention. Public Health Genomics, Genomic Resources. See
http://www.cdc.gov/genomics/resources/t.ntm. Accessed on November 25, 2009.

® Harvard Medical School. The Genetic Basis of Adult Medicine. See
http://cme.med.harvard.edu/cmeups/custom/00281416/index.htm. Accessed on November 25, 2009.

% Dartmouth Medical School. Genetics in Clinical Practice, A Team Approach. See
http://iml.dartmouth.edu/education/cme/Genetics/. Accessed on November 25, 2009.

% Forsetlund, L., Bjerndal, A., Rashidian, A., Jamtvedt, G., O'Brien, M.A., Wolf, F., Davis, D., Odgaard-Jensen, J., and Oxman,
A.D. (2009). Continuing education meetings and workshops: effects on professional practice and health care outcomes._Cochrane
Database of Systemic Reviews. 15(2):CD003030.

%2 Davis, D., O’Brien, M.A., Freemantle, N., Wolf, F.M., Mazmanian, P., and Taylor-Vaisey, A. (1999). Impact of formal
continuing medical education: do conferences, workshops, rounds, and other traditional continuing education activities change
physician behavior or health care outcomes? The Journal of the American Medical Association. 282(9):867-874.
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patient safety were explored in a 2010 report of the Institute of Medicine.”® The report concluded
“the absence of a comprehensive and well-integrated system of continuing education in the
health professions is an important contributing factor to knowledge and performance deficiencies
at the individual and system levels.”

Continuing education must be ongoing to be effective. A recent study examining the impact of a
CE program in genetics found that although health care professionals felt more confident
applying genetics knowledge after the CE program, 48 percent of respondents applied their new
knowledge incorrectly.** Incorrect application of genetics occurred in the misappropriation of
risk estimation; approximately half of those receiving the genetics education intervention
assigned a high-risk categorization to a low-risk breast cancer presentation. Reinforcement over
time of complex content is important to assure appropriate and accurate use of genetic
information.

An interactive, case-based, peer education model was shown to increase knowledge and
confidence in genetic competencies among physicians delivering genetic services in primary care
settings.” Peer education emphasizes the usability of educational materials and concepts and was
rated as an effective method for understanding and applying knowledge by most participants in
this study.

Challenges and Barriers to Health Care Professional Use of Genetics and Genomics

A recent analysis identified three obstacles that have hindered the adoption of tailored
approaches to patient treatment based on genetic testing: (1) lack of scientific evidence
supporting the efficacy and utility of genetic testing; (2) economic incentives that are poorly
aligned among stakeholders; and (3) resolution of operational issues, such as electronic tracking
of diagnostic information and health care provider education and training.*® Of the three
obstacles, correcting the misalignment of financial incentives among stakeholders—such as
payers, health care providers, patients, pharmaceutical and biotechnology companies, and
diagnostics research and development companies—was acknowledged as the most challenging.
Catalysts that could help correct this misalignment include increasing the pace and predictability
of payer coverage for appropriate tests and aligning reimbursement practices to encourage
appropriate diagnostic use by physicians (e.g., developing billing codes that are commensurate
with the cost and value of each molecular diagnostic test and provide appropriate reimbursement
to physicians). SACGHS also identified inadequate coverage and reimbursement as limiting
factors in the integration of genetics into medical care and provided recommendations on how to
improve access to and utilization of genetic tests and services in a 2006 report.”’

% |nstitute of Medicine. Redesigning Continuing Education in the Health Professions. Washington, D.C. National Academies
Press, 2010, p.1.
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Meschino, W., Miller, F., Prakash, P., Shuman, C., Summers, A., and Taylor, S. (2009). Genetic education for primary care
providers. Canadian Family Physician. 55:e92-99.

% Davis, J.C., Furstenthal, L., Desai, A.A., Norris, T., Sutaria, S., Fleming, E., and Ma, P. (2009). The microeconomics of
personalized medicine: today’s challenge and tomorrow’s promise. Nature Reviews Drug Discovery. 8:279-286.

% Secretary’s Advisory Committee on Genetics, Health, and Society. (2006). Coverage and Reimbursement of Genetic Tests and
Services. See http://oba.od.nih.gov/oba/sacghs/reports/CR_report.pdf. Accessed on November 25, 2009.
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The lack of scientific evidence supporting the efficacy and utility of genetic testing applies
across all disciplines®®®® and influences health professionals’ choice of CE offerings, making
genetics less of a priority than other topics deemed more relevant. Also, the need for national
guidelines based on health care outcome data affects the willingness of clinicians to apply
genetics in their practices.’"899100.101 g ggested areas for further research include an assessment
of the scope of clinical benefits and harms associated with various genetic tests, identification of
possible ethical and discriminatory harms related to genetic information, and ascertainment of
financial benefits and costs of genetic services.'*

The Genetic Professional Workforce

Health care professional workforce analyses performed by the Health Resources and Services
Administration (HRSA) showed that in the United States there are currently 817,500 physicians
(763,200 medical doctors and 54,300 doctors of osteopathy):'®® 2.9 million registered nurses
(376,901 with Master’s or Doctorate degrees and 141,209 nurse practitioners);104 72,433
physician assistants;'* and 226,000 pharmacists.'®® In addition, there are 2,789 certified
Master’s prepared genetic counselors.'®” In 2009, the American Board of Medical Genetics
(ABMG) reported that over a 27-year period beginning in 1982, 2,511 individuals had achieved
board certification in one or more of the ABMG certification areas.®® The 1,326 physician
geneticists certified between 1982 and 2009 represent less than 0.3 percent of the more than
817,500 U.S. physicians. It is not known how many of these individuals are currently practicing.

A 2005 study concluded that the medical genetics workforce was not sufficient to meet expected
patient care needs for clinical genetic services in the next 10 years (2010 to 2020).'* The
mismatch between increased need for genetic services and the size of the genetics workforce is

9 Epstein, R.S., Frueh, F.W., Geren, D., Hummer, D., McKibben, S., O’Connor, S., Randhawa, G., and Zelman, B. (2009). Payer
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100 gyther, S.G., and Goodson, P. (2004). Texas physicians' perceptions of genomic medicine as an innovation. Clinical Genetics.
65(5):368-377.

101 Zapka, J.G., Puleo, E., Taplin, S., Solberg, I.E., Mouchawar, J., Somkin, C., Geiger, A.M., and Ulcickas Yood, M. (2005).
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National Cancer Institute Monographs 2005. (35):46-54.

102 Rogowski, W.H., Grosse, S.D., and Khoury, M.J. (2009). Challenges of translating genetic tests into clinical and public health
practice. Nature Reviews Genetics. 10(7):489-495.

Bys. Department of Health and Human Services, Health Resources and Services Administration, Bureau of Health
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106 S, Department of Health and Human Services, Health Resources and Services Administration, Bureau of Health
Professions. The Adequacy of Pharmacist Supply: 2004-2030. December 2008; p. 4.

107 National Society of Genetic Counselors. http://www.nsgc.org/ Accessed on September 17, 2010.

108 American Board of Medical Genetics. Number of Certified Specialists in Genetics. See

http://www.abmg.org/pages/resources _certspecial.shtml. Accessed on March 31, 2010.

108 Cooksey, J.A., Forte, G., Benkendorf, J., and Blitzer, M.G. (2005). The state of the medical geneticist workforce: findings of
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exacerbated by data showing that young physicians are not entering the field of genetics.*'°
Because many States and regions already have too few genetics physicians to meet current
demand, the absence of major workforce expansion was projected to leave some patient
subgroups with insufficient access to services, particularly patients with inborn errors of
metabolism and those living in rural areas.** These deficiencies become even more concerning
in light of expanded newborn screening programs, which are expected to detect 10,000 affected
infants annually, with many needing chronic disease management. Yet, there are only 200 U.S.
physicians specialized in the diagnosis and management of patients with inherited metabolic
disease. Physicians who have such expertise are least able to expand services;'® three-quarters
reported that their practices are “nearly full,” and about one-quarter reported that new patients
wait more than 3 months for an appointment. Educational efforts that focus on screening
procedures and referral practices are critical in maximizing this life-saving public health
program.**?

Another concern is that the medical geneticist workforce does not match U.S. racial and ethnic
demographics. In 2003, only 13 percent of medical geneticists identified themselves as members
of an ethnic or racial minority.'® Underrepresentation of diverse populations in the health care
workforce has been cited as a primary barrier to mitigating health care disparities. ™41

In summary, although the need for clinical genetic services continues to increase, the ability of
the genetics-specific workforce—which includes medical geneticists, genetic counselors, and
other health care workers with specialized training—is not sufficient to meet this need. Greater
efforts are required to ensure that adequate numbers of point-of-care health professionals are
trained to provide appropriate genetic services and information.**¢*

Clinical Decision Support and EHRs

Recent studies assessing genetic content in a variety of commonly used online medical resources
identified large gaps in content as well as significant errors in the information that was available
to nongeneticist health care professionals seeking information about common genetic
conditions.*® As EHRs are increasingly deployed in clinical care, a potential solution to these
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Association. 302(12):1357-1372.
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Genetics in Medicine. 11(3):163-168.
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Report of the Secretary’s Advisory Committee on Genetics, Health, and Society 17


http://www.nap.edu/catalog.php?record_id=10260
http://www.timesonline.co.uk/tol/news/uk/health/article6732590.ece

issues has emerged—just-in-time education, which provides answers to specific questions at the
time practitioners need this information. A study by Trinidad et al. regarding genetics education
needs of primary care providers identified a desire to have “just-in-time” resources.”” The
applicability of active decision support in genetics was discussed in detail in a previous
SACGHS report as one means of enhancing patient care.**°

The key to just-in-time education is the use of context-sensitive elements embedded in the EHR.
This approach involves the EHR “understanding” where the provider is in the patient workflow.
When the query is executed, the provider is taken to content that is likely to be relevant to the
question the provider is considering. A study by del Fiol et al. demonstrated that answers could
be found significantly faster using infobuttons*® than traditional electronic search approaches.'?*
At Intermountain Healthcare, more than 200 infobuttons related to genetic disorders in the
problem list were linked to specific genetic information from GeneTests,*** Genetics Home
Reference,*® and the Online Mendelian Inheritance in Man (OMIM) *** websites. Usage of these
genetic-specific infobuttons has continued to increase over time with good provider
satisfaction.*® Preliminary data from the Intermountain Healthcare System specific to genetic
content suggested that providers needed to spend about 45 seconds accessing the resource, but no
data are available at this time to address whether specific questions were answered.

The Mayo Clinic also has deployed a just-in-time approach to deliver genomic information to
providers.*® To date, no rigorous studies have assessed the effectiveness of these types of
educational interventions in acquiring and retaining new knowledge that alters practice behavior;
however, studies such as one by Maviglia et al. demonstrated that providers found answers to
questions about medications 84 percent of the time with an average elapsed time from question
to answer of 21 seconds.'?” Additionally, just-in-time learning tools have been deployed for
patient use in a variety of health care settings. Many of these tools involve breast cancer care and
include innovative approaches for patients with low literacy™?® and to aid in genetic testing
decisions.*® Thus, while gaps have been identified in the availability and accuracy of genetic
information needed for clinical care decisionmaking, innovative approaches, such as the use of
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just-in-time learning tools, appears to be a promising method to deliver genetic knowledge to the
provider.

Public Health Workforce

In contrast to clinicians, who focus on the needs of individuals, public health practitioners assess
the needs of populations to determine the burden of disease and assure that appropriate services
are available to individuals, families, and communities. Public health providers work across
various sectors, including Federal and State Governments; academia; and professional,
community and lay organizations. They work in various population health domains such as
epidemiology, biostatistics, environmental health, health promotion, and maternal and child
health. The public health community has unique skills and networks to improve general genomic
literacy and develop targeted messages about the use of genetic information for disease
prevention and health promotion.**® In addition, the public health community has a large
research infrastructure sorely needed by genomics (e.g., surveillance and data collection
systems).

Genetics has been at the center of a number of important public health programs for decades.
Most State health departments administer newborn genetic screening and other genetic disease
prevention programs focused primarily on diseases related to maternal and child health. Some
State health departments employ genetics coordinators and frequently consult with genetics
professionals.’****? In general, however, expertise and focus have been limited to the maternal
and child health field. In contrast, a more expansive view of public health genomics focuses on
the effective and responsible translation of genomics to improve population health.** Public
health genomics is defined by Khoury et al. as using “population-based data on genetic variation
and gene-environment interactions to develop, implement, and evaluate evidence-based tools for
improving health and preventing disease. It also applies systematic evidence-based assessments
of genomic applications in health practice and works to ensure the delivery of validated, useful
genomic tools for the benefit of population health.”*3

Barriers to Achieving a Genomics Informed Public Health Workforce

The current public health workforce faces challenges assimilating genetic and genomic
information. Individualized primary prevention and early detection (often the purview of primary
care) intersects with the realm of population health (the purview of public health). Khoury et al.
caution that without a more integrated approach between primary care and public health,
genomig;s could easily widen the schism that has long existed between medicine and public
health.
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Lloyd-Puryear, M.A., and Bryan, J.L. (2001). The role of state public health agencies in genetics and disease prevention: results
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The barriers to achieving a more informed public health workforce are multifaceted. First, the
public health workforce is diverse and follows many educational and training paths, including a
variety of professionals with formal training and certifications, volunteers, and community (lay)
health workers. The diversity of settings and service provision and the lack of specific licensure
that would otherwise facilitate counting and studying the public health workforce™** create an
inherent problem in targeting genetic and genomic educational efforts. Second, similar to clinical
practitioners, many public health providers in the field today received their formal education
before genetics became a critical aspect of medicine and health. Third, attitudes, perceptions, and
beliefs shape acceptance and adoption of genetics by the public health community. Thus, a one-
size-fits-all approach to genetics education and training is not practical.

A unique feature of the public health workforce is the proportion of nonprofessional, community
health workers (CHWs). Defined as “any health worker carrying out functions related to health
care delivery; trained in some way in the context of the intervention; [but] having no formal
professional or paraprofessional certificated or degreed tertiary education,”l%they create an
additional challenge to achieving widespread genetic literacy in the public health workforce.
Although Texas, Ohio, Indiana, and Alaska require some level of certification for CHWs and
several states are considering implementing certification requirements,*® most States do not.
Until 2007, there were no national standards for certifying or training nonprofessional public
health workers,*3¢137:138

Khoury et al.* have noted some of the attitudinal barriers to acceptance of genetics by the public
health community. These include a view that genetics is a low-yield investment and low priority
because of other more important preventive or modifiable environmental causes of morbidity and
mortality. Local issues, national and international pandemics, and environmental causes of
morbidity and mortality are viewed as more important priorities than genetics, particularly in the
context of limited public health funding. Research also highlights that public health providers do
not perceive public health genetics to be part of their job, nor a professional priority. Barriers
include not only lack of knowledge regarding the link between genetics and health promotion, but
also a lack of current basic genetic knowledge. Future education and training that focuses
primarily on basic genomic content will be inadequate; these efforts should address how to apply
genomic innovations in health promotion.**

To address the place of genetics in public health practice, Chen et al. assessed U.S. public health
educators’ attitudes toward genomic competencies, evaluated their awareness of efforts in the
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field to promote and incorporate genomic information and technologies into practice, and
attempted to gauge their basic and applied genomic knowledge.'*° While most public health
providers agreed with CDC’s proposed competencies, incorporating them into public health
practice was viewed as important by less than half of the study participants. The study authors
concluded that “the simplest and most immediate explanation for such a gap is that the majority
of training programs in health education and public health include neither genetics nor genomics
in their curricula nor do they require course offerings in these topics for accreditation purposes.”
Subsequent work by Chen et al.*** found that public health providers are reluctant to adopt
genomic competencies into health promotion. Only 35 percent of survey respondents said they
were willing to integrate genomic components into community-based education programs*** and
only half of basic and applied genomic knowledge questions were answered correctly,**°
suggesting that health educators are not prepared for their professional role in genomics.

Finally, lack of evidence of health benefit might be a significant barrier to public health adoption
of genomic competencies. Until such evidence is available, public health providers might be
resistant to adoption. Thus, public health genetics will “hit a translation roadblock if no
investments are made in evaluating the best methods for assuring delivery and monitoring safety
and effectiveness of gene-based interventions, whether they are population screening programs,
such as newborn screening, or early case detection and interventions delivered by clinicians.”

Current Efforts to Improve Proficiencies and Competencies

Recognizing the need for resources applicable to public health, the Partners in Information
Access for the Public Health Workforce was launched in 1998. This collaborative effort of 11
U.S. government agencies, public health organizations, and health sciences libraries provides
resources on a variety of topics pertaining to public health genetics.*?

In August 2000, the CDC Office of Genetics and Disease Prevention and representatives from
each of the disciplines in public health met to identify and develop specific core competencies
necessary for all health professionals to incorporate genomics into public health practice.”** The
competencies were developed as a tool for public health programs and schools of public health to
incorporate genomics into existing competencies and program training goals. However, as with
any new requirement imposed on an already information-laden curriculum, incorporation of
competencies in education and certification or licensure processes takes time. It is possible that
various social, organizational, and environmental factors (e.g., certification and licensure
requirements) might carry more weight than individuals’ attitudes in promoting willingness to
adopt genomic competencies.

In addition to convening the working group that developed the core competencies, CDC has
made other investments in public health genomics practice and education (see also CDC Federal
Activities in Chapter 111 of this report). It has funded Centers for Genomics and Public Health in
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Accessed on December 14, 2009.
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schools of public health at the University of North Carolina, the University of Michigan, and the
University of Washington. These centers provide expertise in translating genomic information
into public health knowledge, provide technical assistance to State and community public health
agencies, and facilitate integration of genomics into programs and practice.*** CDC also has
supported genomics programs in State health departments in Michigan, Minnesota, Oregon, and
Utah.

In 2003, the Institute of Medicine (IOM) recommended genetics as one of eight new content
areas to be covered by every school of public health.*** This recommendation confirms the need
for public health provider education and training in genetics previously recommended by several
professional groups and CDC.

In 1987, the American Public Health Association (APHA)—which represents more than 50,000
health professionals—published Genetics and Public Health.*** It discussed the need for
consensus among a wide variety of institutions and organizations regarding the public health
implications of genetics and the need for quality genetic services. In recognition of the broader
scope of genomics and its impact on public health and the critical need for public health
workforce education, APHA published The Role of Genomics in Public Health in 2002.'* In
2007, APHA established the Genomics Forum to “engage the public health community to
promote workforce competency in genomics, including an improved understanding of the
relevance and impact of genomics on public health.”*® The Genomics Forum developed a policy
statement on genetic health literacy for health professionals,*”" which was approved by the
APHA Governing Council in 2010.*®

Some States have instituted their own initiatives in public health genetics. For example, the
Oregon Genetics Program aims to integrate genetics into public health practice, particularly
chronic disease program activities. The Oregon Public Health Division received funding to
translate genetics into health practice, specifically to develop, implement, and evaluate a
surveillance program to monitor awareness, knowledge, and use among health care providers and
the public of cancer-related genetic tests and family history. This project also will evaluate
disparities associated with accessing cancer-related genetic testing and counseling.**? lllinois
public health officials conducted a needs assessment and published a State genetics plan in
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2007."° The Connecticut Department of Public Health Genomics Office has produced a fact
sheet for consumers on DTC personal genetic services.'**

Consumers and Patients

The genetics landscape for consumers and patients has changed dramatically in the past 20 years.
Today, the term “consumer genomics” refers to the application of genomic technologies by
private companies marketing testing services directly to the public via the Internet.? At this time,
it is unknown how direct access to personal genetic information will change the way consumers
approach health care and the extent to which they will seek knowledge on their own and bypass
their health care providers. The emergence of social networking and sharing genetic information
via the Internet raises concerns about confidentiality and the consequences of sharing such
information.*>? However, these tools can also be used to improve health through easier access to
reliable information. For example, the emergence of mHealth—the provision of health-related
services via mobile communications—is being explored as a way to improve health care
services, even in remote and resource-poor environments.**3

As genetic tests become more widely available, the need for public education becomes
increasing important for patients and consumers to make informed decisions about testing. To
understand what is known about the genetics knowledge and attitudes of the general public,
SACGHS conducted a literature search to identify pertinent studies covering the years 2003 to
2009. In addition, the National Human Genome Research Institute shared with SACGHS a
literature review conducted in 2009 by the Academy for Educational Development (AED) that
focused on communication and understanding of genetics, genetic risk, DTC genomic services,
and personalized medicine among the interested public.*>* Also, Cogent Research provided
SACGHS with the findings from its 2008 survey, Cogent Genomics Attitudes and Trends.™>
This national, web-based survey consisted of responses from 1,000 adults, representative of the
U.S. population by age, socioeconomic status, ethnicity, geographic region, and gender.

Consumer and Patient Knowledge and Awareness of Genetics and Genomics

Studies that have assessed the public’s knowledge of genetic testing generally have found that
the public has only a rudimentary knowledge of basic genetic terms,**® yet has positive attitudes
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towards genetics.™’ In general, people seem to be reasonably aware that genetic risk factors
contribute to health outcomes.****>"**31%9 However, an understanding of genetic risk factors is
dependent on education and health literacy, which varies by race, ethnicity, and English language
proficiency in the United States,'60:161162163.164.165

In comparing results from its surveys conducted in 2006 and 2008, Cogent Research found that
overall awareness of genetics by the public increased over this time period. In 2008, 79 percent
of respondents to the Cogent survey reported that they had heard or read about using individual
genetic information to optimize health, and about half of respondents thought that they were
informed about their family history.**® Also, 50 percent of respondents were aware that genes
predict the likelihood of developing specific diseases. However, among survey respondents, less
than 5 percent understood that genetic information can be used to optimize health.

Smerecnik et al.™ performed a literature review of studies published between 1990 and 2007 of
public knowledge of genetic risk factors of multifactorial genetic diseases. These studies suggest
that, on average, 59 percent of individuals surveyed were aware of the existence of genetic risk
factors (range, 17.6 to 93.3 percent). Awareness of risk factors varies depending on the disease.
For example, 60 percent of the general public was aware of genetic risk in breast cancer, but only
20 percent was aware of genetic factors in cervical cancer. Knowledge beyond awareness, such
as processing this information and using it in decisionmaking, was far more limited.

Levels of genetic knowledge have also been found to differ by ethnicity, English language
proficiency, and socioeconomic background.*®*% Several studies have linked level of education
with knowledge of genetic concepts or genetic testing, demonstrating that, as might be expected,
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genetic knowledge correlated with education level 16168169170 15 3 st dy that assessed
knowledge about genetics and genetic testing among 560 women in Ontario, in which 80 percent
had college degrees, only 3 percent reported having no knowledge of genetics, 68 percent
thought that their genetic knowledge was about the same as most people, and 21 percent reported
knowing more than most people about genetics.™’

It might be expected that people with a family history of a specific genetic-related disorder
would be more knowledgeable about genetics in general and their own risk in particular for
developing the disorder. However, this has not been found in the literature. Several studies have
evaluated genetics literacy among individuals with or at risk for genetic diseases. Marcheco et al.
found that first-degree relatives of early-onset familial Alzheimer disease have limited
knowledge of their own personal risk of developing the disease;'"* similar findings were reported
by Moscarillo et al.'"? Basic genetics knowledge was generally low among persons with familial
testicular cancer and their family members. Less than half (41 percent) of respondents were able
to answer questions correctly regarding testicular cancer and genetics.'”® A study of adults with
cystic fibrosis found that they have limited knowledge of the genetics of their disorder.'"®
Furthermore, knowledge of genetics and genetic testing among people with chronic illness has
been found to be lacking, particularly among older people and those with less education.*”

Most studies that assess consumers’ knowledge or perceived knowledge of genetics do not take
into account the confidence that respondents have in their genetics knowledge. Lanie et al.*®
interviewed 62 adults to assess their genetic knowledge and self awareness of their lack of
knowledge. The authors found a significant number of individuals who believed they held
accurate knowledge but whose responses to question were actually incorrect. Past research
suggests that it is easier to educate individuals who realize their current understanding is
inadequate than individuals who are unaware of their limitations.'” In providing genetics
education and training for patients and consumers, most resources have been geared towards
those who are actively seeking information, while few methods have been proposed for how to
educate those who are unaware of their lack of knowledge.
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Genetic Testing Marketing and Communications: A Review of the Literature by
AED

AED conducted a search of published and unpublished literature on the marketing of genetic
testing. Its review emphasized DTC genome-wide scans of susceptibility markers for common
diseases. The review also revealed information relevant to genetic services and information more
generally. The review addressed two questions:

e What is known about current communication and understanding of genetics, genetic risk,
DTC genomic services, and personalized medicine among the interested public and
health care professionals?

e What are the state-of-the-art research areas or gaps in research regarding current
communication and understanding of genetics, genetic risk, DTC genomic services, and
personalized medicine among the interested public and health care professionals?

The search yielded 128 relevant articles published between 1998 and 2009. AED concluded from
the literature that most consumers have a positive attitude toward genetic testing; however, their
understanding of genetic testing is very basic, often misinformed, and does not appear to be
improving over time. For example, consumers do not understand that there are many types of
genetic tests, and there are many contexts in which these tests are used. Also, consumers do not
have ready access to balanced and accurate information or personalized guidance about genetic
tests. DTC marketing usually does not fulfill this need. Several government Internet sites provide
good information about genetic testing; however, these sites are geared primarily to health care
professionals. Although consumers would prefer to learn about genetic tests from their health
care professionals, most physicians are not adequately trained in genetics. Physicians recognize
the limitations in their knowledge and expertise and are therefore reluctant to order genetic tests
and provide genetic counseling.

The AED identified several methods that would improve the public’s understanding of genetic
testing. Effective communication methods based on succinct, accurate, and unbiased information
about genetic tests could be promoted by nonprofit and professional organizations and by
government agencies. Education strategies should also consider that limited health literacy
constitutes a formidable barrier to the public’s understanding of genetic tests. Standardized
physician training, including both didactic instruction and supervised experience in the delivery
of genetic health care, would allow physicians to better educate the public about genetic tests.

Where the Public Get Its Information

The Internet has become a significant source for consumer and patient knowledge regarding
genetics. A 1999 study by Stockdale revealed that even a decade ago people seeking information
about the genetics of Alzheimer disease actively searched the Internet for information.'”® More
recent studies show that Internet usage by seekers of genetic information has become more
sophisticated. Schaffer et al. found that mothers of children with genetic disorders used the
Internet to interpret, produce, and circulate genetic information—activities that caused them to
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value their own experiential knowledge.'”” In a study by Roche et al.,'"® 83 percent of families
referred to a pediatric genetics clinic obtained information from the Internet regarding their
child’s diagnosis. Convenience, privacy, and finding information they did not have were cited as
advantages to searching the Internet. Two reported barriers to finding relevant, understandable
information were difficulties in key word searching methods that produced either too much or
too little information and an inability to interpret information that was found.

In a study of perspectives on access to genetic knowledge by families of children with spinal
muscular atrophy, most had received some type of genetic counseling, and families who acquired
knowledge from the Internet or support groups had roughly the same amount of genetic
knowledge as those who received genetic counseling from a health care professional.}”® A
general practitioner was the preferred source of genetic information in a Dutch study of patients
with chronic disease, followed by information brochures, medical specialists, and special Internet
sites.'’* In a focus group study of culturally diverse populations recruited from U.S.community
health centers, study participants obtained or wanted to obtain genetic information from
television and from someone that they would trust, such as a doctor, suggesting that these would
be useful mechanisms to convey genetic information in community health settings.***

The 2008 Cogent Research survey revealed that when participants were asked where they heard
about using genetic information to understand and optimize health, 55 percent cited television;
39 percent cited newspaper or magazine stories; 28 percent cited the Internet; and 13 percent
cited family members, friends, or co-workers.*>

The Public’s Attitudes about Genetics

A number of studies have reported that people who have or think they have an understanding of
basic genetics have positive attitudes towards genetic testing."**#%*8! Qverall, the general public
has been supportive of genetic testing to improve disease diagnosis and prevention.*’4182183
Etchegary et al. found that 95 percent of survey respondents thought genetic information should
be used to improve disease diagnosis and determine why people are more or less likely to
develop a disease. Seventy percent thought that genetic information should be used to design
individualized drugs for people, and 85 percent believed patients should be able to receive
genetic testing even if it conflicted with other family members’ decisions not to undergo genetic
testing. Further, 43 percent believed that doctors were obligated to share genetic information of
importance to other family members, even if it violated the patient’s right to privacy.157 The

77 Schaffer, R., Kuczynski, K., and Skinner, D. (2008). Producing genetic knowledge and citizenship through the Internet:
mothers, pediatric genetics, and cybermedicine. Sociology of Health & Wellness 30(1):145-159.

178 Roche, M.I., and Skinner, D. (2008). How parents search, interpret, and evaluate genetic information obtained from the
internet. Journal of Genetic Counselors. 18:119-219.

178 Meldrum, C., Scott, C., and Swoboda, K.J. (2007). Spinal muscular atrophy genetic counseling access and genetic knowledge:
parents perspectives. Journal of Child Neurology. 22(8):1019-1026.

180 Reitz, F., Barth, J., and Bengal, J. (2004). Predictive value of breast cancer cognitions and attitudes toward genetic testing on
women’s interest in genetic testing for breast cancer risk. Psycho-Social-Medicine. 1(3):1-13.

181 Jallinoja, P., and Aro, A.R. (2000). Does knowledge make a difference? The association between knowledge about genes and
attitudes toward gene tests. Journal of Health Communication. 5:29-39.

182 Henneman, L., Timmermans, D., and van der Wal, G. (2004). Public experiences, knowledge and expectations about medical
genetics and the use of genetic information. Community Genetics. 7:33-43.

18 Baruch, S., Kaufman, D., and Hudson, K. (2007). U.S. Public Opinion on Uses of Genetic Information and Genetic
Discrimination. See http://www.dnapolicy.org/pub.reports.php?action=detail&report_id=23. Accessed on November 23, 2009.
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majority of respondents in this study had not thought about potential negative consequences
genetic information might have for insurance coverage or employment discrimination. Regarding
attitudes about genetic testing without treatment options, most participants in an Alzheimer
disease study believed that testing should not be withheld until better treatment options are
available.'®

A 2007 study by the Genetics and Public Policy Center—conducted before the passage of the
Genetic Information Nondiscrimination Act of 2008 (GINA)—found that although a majority of
Americans “enthusiastically support genetic testing for research and health care,” 92 percent also
expressed concern that “results of a genetic test that tells a patient whether he or she is at
increased risk for a disease like cancer could be used in ways that are harmful to the person.
Cogent Research’s 2008 survey was conducted shortly after the passage of GINA. Despite wide
media coverage around that time, only 16 percent of respondents to the Cogent survey knew that
there were laws that protect the privacy of genetic information, and only one-quarter of those
thought that protections were sufficient. Almost half of consumers in the Cogent survey
expressed greater concern about having their DNA stored and tested without their permission
than having the information be part of their medical record.'*®

59183

Selected Education Programs Targeted to the Public

Incorporation of genetic content into K-12 curricula has been underway for some time as a part
of a greater effort to improve science literacy. Most States have curriculum content standards
that include genetics and related topics.'®> However, there have been persistent calls for
improving science curricula overall and genetics content in particular, with emphasis on the need
to shift the focus of genetics education from single-gene, qualitative traits to complex traits.*®®
The challenges of improving genetics education at the K-12 level are significant. However, other
than acknowledging the importance of K-12 education in enhancing public understanding of
genetic and genomics, it is beyond the scope of this report.

Recognizing the need for comprehensive population-based State genetics plans, some States
have conducted needs assessments to better understand and define the priorities of the general
public, health and human service providers, and educators. For example, the Michigan
Department of Community Health—Hereditary Disorders and Newborn Screening Programs
conducted a needs assessment in 2000-2002 that gathered input from 1,000 residents to develop
a comprehensive State genetics plan.*®” One of its many conclusions was: “There is a
tremendous need to educate all sectors of the population especially underrepresented
communities about the role of genetics in health and disease, including related ethical, legal, and
social issues. A central Michigan-focused source is needed as a portal for the public to obtain
reliable information about genetic disorders, resources, and services.” As a result, an online,

184 Hipps, Y.G., Roberts, S., Farrer, L.A., and Green, R.C. (2003). Differences between African Americans and whites in their
attitudes toward genetic testing for Alzheimer’s disease. Genetic Testing. 7(1):39-44.

185 American Society of Human Genetics. Genetics Education State Standards. See
http://www.ashg.org/education/k12_statestandards.shtml. Accessed on November 24, 2009.

188 Doughery, M.J. (2009). Closing the gap: inverting the genetics curriculum to ensure an informed public. American Journal of
Human Genetics. 85:6-12.

187 Beene-Harris, R., and Bach, J.V. (2009). Michigan Genetics Plan: a report on the needs assessment process. Health Promotion
Practice. 10(2): 201-209.
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Michigan-focused genetics resource center providing a central source of information on genetic
health care and related topics was developed and a toll-free number established.*®

The importance of a central location for accessible online information for consumers was
recognized by the crafters of the Newborn Screening Saves Lives Act of 2008.% This legislation
earmarked funding and directed the Health and Resources Service Administration (HRSA) to
develop a clearinghouse for newborn screening education, family support, and services
information that would be interactive, regularly updated, and link to government and nonprofit
websites. The Genetic Alliance was awarded the contract to develop this clearinghouse—in
partnership with other organizations such as the National Newborn Screening Genetics Resource
Center, the Genetics and Newborn Screening Regional Collaborative Groups, March of Dimes,
and thlgoAssociation of Public Health Laboratories—and began work on the project in September
2009.

In recent years there has been a concerted effort to increase awareness of the importance of
family history and to promote the use of family medical history as an education and screening
tool for determining disease risk. The Office of the Surgeon General, NIH, CDC, and HRSA
have been particularly active in this public health campaign.

B. HEALTH DISPARITIES

Like other areas in which health disparities exist, disparities in genetic services can occur if there
is lack of awareness of, and access to, genetic testing and follow-up services. When the standard
of care is to offer a genetic test, there is some evidence that minorities do not participate in
genetic testing or are not offered genetic counseling services as often as whites.*®* Whether these
disparities can be attributed to lack of access to genetic testing versus insufficient knowledge of
and/or attitudes about genetic testing is not clear.

An analysis of the use of genetic services (for breast/ovarian/colon cancer, Huntington disease,
and sickle cell disease) by U.S. primary care physicians shows that up to two-thirds of those
surveyed ordered genetic tests, and more than three-quarters referred patients for genetic
counseling.’®® However, there were clear differences in patterns of genetic service referrals, with
providers serving minority populations being significantly less likely to order genetic testing or
issue referrals.

188 Michigan’s Genetics Resource Center. See http://www.migeneticsconnection.org/. Accessed on November 25, 2009.

188 U.s. Government Printing Office. Public Law 110-204 — Newborn Screening Saves Lives Act of 2007. See
http://www.gpo.gov/fdsys/pka/PLAW-110publ204/html/PLAW-110publ204.htm. Accessed on February 25, 2010.

1% Newborn Screening Clearinghouse. See http://www.nbsclearinghouse.org/about. Accessed on February 25, 2010.

101 Armstrong, K., Micco, E., Carney, A., Stopfer, J., and Putt, M. (2005). Racial differences in the use of BRCA 1/2 testing
among women with a family history of breast or ovarian cancer. Journal of the American Medical Association. 293(14):1729-
1736.

192 Sheilds, A.E., Burke, W., and Levy, D.E. (2008). Differential use of available genetic tests among primary care physicians in
the United States: results of a national survey. Genetics in Medicine. 10(6):404-414.
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Several studies comparing knowledge of genetic testing in general'’® and genetic testing

specifically for BRCA mutations and cancer risk***have shown lower knowledge levels among
African Americans and Latinos as compared to whites. One study suggested that higher levels of
acculturation—or the degree to which minorities have adopted the attitudes, values, and
behaviors of the majority culture—gredict familiarity with genetic testing and perceived benefits
among Latinos in New York City.**

Research regarding differences in attitudes about genetics between African Americans and
whites has been equivocal. African Americans and Latinos overall hold a positive view of
genetics, but it is not as positive as whites.?®841%41% Among inner city African Americans and
whites, 90 percent of survey participants thought that genetic testing to identify risk of getting a
disease was a good idea regardless of race.'*® Nonetheless, concerns about genetic testing

leading to racial discrimination are higher in African Americans compared to whites.'***® In two
studies exploring attitudes about genetic testing for Alzheimer disease, African Americans
expressed less interest in genetic testing but anticipated less negative personal consequences
from a positive result compared to whites.* >3

Recent research on the relationship between ethnicity and minority status and socioeconomic
status (SES) on awareness and uptake of genetic testing has resulted in inconsistent findings.
While Bowen et al.**’ did not find any differences in SES and reactions to a DTC campaign for
BRCA1 and BRCAZ2 genetic testing, their study did reveal that, in general, women of lower SES
reported less knowledge about genetics and risk, yet more interest in genetic testing. Awareness
of genetic testing for cancer susceptibility is lower among racial and ethnic groups compared to
whites, but it is important to look more closely at the specific SES factors in addition to race and
ethnicity. Education, country of origin, insurance coverage, and parental history of cancer have
been found to influence awareness. These factors differ across racial and ethnic groups,
suggesting that policy remedies are unlikely to have uniform population effects, and customized
strategies using culturally relevant media and native languages are needed among different
groups or communities.*®

Another factor to consider in health disparities related to genetic services pertains to literacy and
English language proficiency. The U.S. Census Bureau recently reported that 13 percent of
Americans had not completed high school in 2008,** and from 2000 census data, 21 million

198 Mogilner, A., Otten, M., Cunningham, J.D., and Brower, S.T. (1998). Awareness and attitudes concerning BRCA gene
testing. Annals of Surgical Oncology. 5(7):567-568.

194 syssner, K.M., Thompson, H.S., Valdimarsdottir, H.B., Redd, W.H., and Jandorf, L. (2009). Acculturation and familiarity
with, attitudes towards and beliefs about genetic testing for cancer risk within Latinas in east Harlem, New York City. Journal of
Genetic Counselors. 18:60-71.

1% Zimmerman, R.K., Tabbarah, M., Nowalk, M.P., Raymund, M., Jewell, I.K., Wilson, S.A., and Ricci, E.M. (2006). Racial
differences in beliefs about genetic screening among patients at inner-city neighborhood health centers. Journal of the National
Medical Association. 98(3):370-377.

1% peters, N., Rose, A., and Armstrong, K. (2004). The association between race and attitudes about predictive genetic testing.
Cancer Epidemiology, Biomarkers & Prevention. 13(3):361-365.

197 Bowen, D.J., Harris, J., Jorgensen, C.M., Myers, M.F., and Kuniyuki, A. (2010). Socioeconomic influences on the effects of a
genetic testing direct-to-consumer marketing campaign. Public Health Genomics. 13(3):131-42.

198 Pagan, J.A., Su, D., Li, L., Armstrong, K. (2009). Racial and ethnic disparities in awareness of genetic testing for cancer risk.
American Journal of Preventative Medicine. 37(6):524-530.

1% United States Census Bureau. U.S. Census Bureau News 2009. See http://www.census.gov/Press-
Release/wwwi/releases/archives/education/013618.html. Accessed on January 6, 2010.
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Americans speak English “less than well.”® This low level of English language proficiency is
more common in minority populations and limits access to medical care, specifically decreased
health care visits.?”* Socioeconomic factors underlie educational level and may account for the
increased difficulties disadvantaged individuals will have with health literacy in general, and
with specific understanding of the role genetics plays in maintaining health and in defining
disease risks.?%? One strategy that could address literacy as a barrier in health care is identifying
those with lower literacy. A widely used tool to assess general health literacy has been adapted
and validated specifically to identify patients with low literacy in genetics.?®®

When genetics educational materials are available, they are not always provided in a culturally
appropriate fashion, in a language that is used or understood in immigrant or ethnic communities,
or provided in formats or through media that disadvantaged communities can access or utilize.
Therefore, addressing health disparities through education about genetics will require innovative
methods, culturally sensitive translations, and use of locally predominant languages to reach all
communities. Research has found that patients who inquire about or request a genetic test serve
as an inducement to physician use of genetic services.”>* Thus, the use of strategies customized
to specific groups and communities may be an effective way to promote the use of emerging
genetic technologies, when medically appropriate, and empower a wide variety of consumers to
act as their own health care advocates.?® Programs such as the Community Genetics Education
Network (CGEN) Project®® reinforce the need to use principles of community-based
participatory research to identify effective ways to increase genetic literacy among diverse
populations.

The lack of awareness and understanding about genetics in clinical practice and public health
also plays out in research settings. The promise of genetics may not benefit those who do not
participate in genetics research. Studies have found that minorities in the United States are less
likely to participate in research, including genetics research.?®*#* Without the participation of all
segments of the population, it will be difficult to tailor treatments and preventive measures for
specific subpopulations or for individuals. For example, limited participation in research by
minorities becomes problematic as pharmacogenomic research uncovers variance in the efficacy
of treatments and drug development and increasingly focuses on products tailored to individual
risk.

200 Ynited States Census Bureau. America Speaks: A Demographic Profile of Foreign-Language Speakers for the United States:
2000. Table 1a. See http://www.census.gov/population/socdemo/hh-fam/AmSpks/01%20US%20per.xls. Accessed on January 6,
2010.
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Racial and ethnic health disparities may be exacerbated if researchers assume that the basis of
health disparities is solely due to genetics and conduct research in a way that seems to affirm a
genetic basis for racial differences in disease prevalence.?°®?" This assumption arises when
researchers overemphasize the genetic contributions to disease and health without consideration
of social contributions to health.””® Recommended educational efforts for both the public and the
scientific community should therefore focus on ameliorating attitudes about the purposes of
genetic research and increasing the understanding of the complex interrelation of genes and the
environment, including social contributions to health. Adequate knowledge is also required for
research participants to provide meaningful informed consent in complex genetic studies. The
recognition that health disparities are heavily rooted in social structure requires that educational
efforts acknowledge the broader context of socioeconomics, cultural attitudes, educational level,
literacy, gender, and English-language proficiency in order to educate both the scientific
community and the public.”®
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[1l. SACGHS Surveys

SACGHS collected data from selected organizations with missions related to health professional
education, public health, and consumer and patient advocacy to obtain information regarding
their activities in genetics education. SACGHS also surveyed selected Federal agencies to learn
about their efforts that support genetics education and training.

A. SACGHS SURVEY OF HEALTH CARE PROFESSIONAL ORGANIZATIONS
Methodologies

In 2008, SACGHS surveyed selected organizations with responsibilities across the continuum of
health professional education to obtain information regarding their activities in genetics
education. Key staff members in 60 targeted organizations were contacted via e-mail to respond
to a survey developed by SACGHS (see Appendix D-1 for a listing of these organizations).?®
The survey explored several major themes including the organizations’ perceived role in, and
priority ascribed to, genetics education; barriers that impede their role in genetics education; and
a description of their past, present, and planned efforts concerning genetics education. Appendix
D-2 provides additional information on the methodologies, and the survey instrument is provided
in Appendix D-3.

Selection criteria for inclusion in the survey included the organization’s role in training
professionals destined to provide primary care services and the diversity of levels of training
within the organization. Organizations that play a central role in training nurses and primary care
physicians, as well as organizations representing genetic professionals with a key role in
supporting nongenetics health professionals, were specifically targeted. In addition, three federal
advisory committees relevant to genetics education were invited to complete the survey.

Limitations

This survey has several important limitations, including that the sampling of organizations was
nonrandom and relied on self-reported, qualitative data, which do not allow generalization across
health care professional organizations. Survey data revealed that, as would be expected, many of
the larger organizations not focused on genetics have no formal policy or organizational structure
for genetics education, thus responses to the survey questions may represent the opinion of the
respondent rather than the consensus or policy of the organization. Organizations representing
professionals from racial and ethnic minority groups were disproportionately represented among
nonresponders. Additionally, organizations that engage in genetics education and training may
have been more likely to respond to a survey regarding this topic.

2% The survey was determined to be exempt from the need for Institutional Review Board review and approval by the NIH Office
of Human Subjects Research.
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Survey Findings

Organizations’ Roles and Responsibilities and Barriers to Providing Genetics
Education

Survey responses were received from 36 organizations, a 60 percent response rate. (See
Appendix D-4 for a list of the responding organizations and their reported number of members or
constituents.) Nearly 70 percent of responding organizations considered genetics education and
training to be a role or responsibility of their organization (see Appendix D-5, Table 1), although
the size and importance of that role varied according to organizational mission and focus (see
Appendix D-5, Table 2). Most of these organizations reported they are able to fulfill this role or
responsibility (see Appendix D-5, Table 3). Strategies to promote education and training
included providing increased funding, evaluating current activities, and generating greater
interest with institutional leaders and through publications and annual conferences (see Appendix
D-5, Table 4). Only 36 percent of nongenetic-specific organizations reported that they have an
established committee, workgroup, or dedicated staff that deals specifically with topics in
genetics relevant to their organization’s mission. In contrast, two-thirds of genetics-specific
organizations reported this activity. (See Appendix D-5, Table 5.)

In response to a series of Likert-scale questions, 30 of 36 organizations considered the
development and promotion of general, health-related educational activities to be very important,
but fewer organizations (17 of 35) considered genetics-specific educational activities to be very
important. In addition, less than one-third of respondents indicated that genetics education has a
high priority relative to the organization’s overall priorities, and only seven respondents noted
that their membership was extremely satisfied with their organization’s emphasis on genetics
education. About half of respondents considered their organization’s leadership to have moderate
or strong expertise in genetics education. (See Appendix D-5, Tables 6-10].

The survey also asked participants about barriers to their organizations’ ability to provide
genetics and genomics education and to rank these barriers from most to least important. Among
respondents who provided rankings, the most important barrier was competing priorities within
the organization. Other significant barriers were that genetics was not emphasized in certifying
exams and credentialing standards, which diminishes incentives for offering education programs,
and the lack of accessible educational resources. Five organizations responded there were no
barriers, and four indicated that genetics and genomics education was not applicable to the
organization’s mission. (See Appendix D-5, Tables 11-12.)

Membership Needs, Priorities, and Engagement in Genetics Education

More than half of the respondents have either directly surveyed or received indirect input from
their membership about genetics education needs or priorities. Genetic-specific organizations
survey routinely, while other organizations obtain input on a more ad hoc basis, such as from
educational meeting evaluations and/or general needs assessments. The organizations’
membership surveys revealed several needs in genetics education such as information about
specific genetic disorders, the availability of genetic tests and services, how to interpret genetic
test results and family history, and the changing roles of genetic counselors as pharmacogenomic

34 Genetics Education and Training



testing and whole-genome sequencing become more widely available. (See Appendix D-5, Table
13)

Organizations articulated common themes regarding programs or resources that could enhance
the engagement of their organization’s members in genetics education if federal funding were
available. These included educational grants for faculty training and program development;
development of point-of-care tools and tool Kits; research and dissemination of evidence-based
guidelines; and increased integration of genetics into clinical decision support, electronic medical
records, and performance standards. In addition, a registry of genetic tests would facilitate the
evaluation of clinical validity and utility and thus, inform genetic test usage in the clinical
setting. (See Appendix D-5, Table 14.)

Survey participants were asked to describe genetics initiatives and programs that their
organization has implemented in the last 5 years or plan to implement in the near future. The
majority of these initiatives included competencies, curricula, publications, and conferences.
(See Appendix D-5, Tables 15-16 for additional details.)

Organizations’ Mission-Specific Responses

Organizations were asked to answer open-ended questions in one of four categories most
relevant to their mission (three organizations answered questions in more than one category). Of
the 34 organizations responding, 18 chose education and training of health professionals as most
relevant; 12 selected advocacy and support of practicing professionals; six cited certification of
health professionals, and five chose accreditation or certification of institutions. Selected
comments for each category are provided below.

Education and Training of Health Professionals

Eighteen respondents identified education and training of health professionals as a relevant
mission of their organization (see Appendix D-5, Table 17). Fourteen of these respondents
thought that integrating genetics into the curriculum and training health professionals are critical
needs; however, some organizations indicated that these efforts were not a high priority, and one
suggested an uncertain clinical benefit of this approach (See Appendix D-5, Table 18). Several
organizations have implemented integrated curricula or offer optional genetics curriculum
components (see Appendix D-5, Table 19).

In response to an open-ended question about gaps in genetics education, respondents identified
the following needs in genetics education: faculty capable of teaching genetics, the inclusion of
genetics in educational materials, effective approaches to educate health professionals about the
relevance of genetics, and an understanding of the impact of educational programs on clinical
practice. Strategies to address these gaps included additional funding, providing faculty with
genetics expertise, supporting curricula development, involving educators with diverse
backgrounds, improving access to online genetic educational activities, and demonstrating the
clinical relevance of genetics. (See Appendix D-5, Table 20.)
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Cultural competency related to genetics education of health professionals was identified as an
urgent need by health professional organizations through a roundtable discussion and a survey
conducted by SACGHS in 2004.2%%! |n the 2008 survey, the 18 organizations identifying
education and training as part of their mission were asked whether steps were taken to
incorporate cultural competency into curricula. Thirteen of the 14 organizations responding to
this question stated that cultural competency is part of the curricula or is an accreditation
requirement. (See Appendix D-5, Table 21.)

Asked to look ahead 5 to 10 years and anticipate needs in genetics education, organizations
provided varied responses ranging from the need to be able to interpret genetic test results and
know when to refer patients, to more general statements about the need for health care providers
to be knowledgeable about genetics. The need to understand risks for complex diseases was
mentioned, as was the ability to assess risks using multiple tools, change patient management
based on risk, and communicate risk effectively. (See Appendix D-5, Table 22.)

Advocacy and Support of Practicing Health Professionals

Twelve organizations identified their primary mission as advocacy and support of practicing
health professionals. (See Appendix D-5, Table 23 for a description of organization missions.)
Several respondents indicated that their organization’s membership needs more information
about genetics. Suggested topics included information about common genetic diseases,
pharmacogenomics, the importance of family history, validity and utility of genetic tests, how to
integrate genetics into practice and effectively triage genomic services, and the latest
technologies and practices in genomics-based preventive medcine (see Appendix D-5, Table 24.)
Six organizations suggested approaches to promote improved knowledge of genetics among their
constituencies including the need for more funding for educational opportunities, such as
continuing education, resource portals, training of clinical educators and internship supervisors,
and certification of professionals. (See Appendix D-5, Table 25.)

Certification of Health Professionals

Organizations were asked if current credentialing exams include questions on genetics. Four
genetic-specific organizations (American Board of Genetic Counseling (ABGC), American
Board of Medical Genetics, American College of Medical Genetics, and Genetic Nursing
Credentialing Commission) reported that all or most of their credentialing exams focused on
genetic content. One nursing certification organization (Oncology Nursing Certification
Corporation) reported genetic content but at less than 5 percent of total content, and one general
professional organization (the Society of General Internal Medicine) reported genetic content at
less than 1 percent of total content. (See Appendix D-5, Table 26.)

210 Secretary’s Advisory Committee on Genetics, Health, and Society. Genetics Workforce, Education, and Training, October 23,
2003. See http://oba.od.nih.gov/SACGHS/sacghs _past _meeting_2003_oct 23.html. Accessed on February 17, 2011.

a Secretary’s Advisory Committee on Genetics, Health, and Society. Report of the SACGHS Task Force on Genetics Education
and Training, June 14, 2004. See http://oba.od.nih.gov/SACGHS/sacghs_past_meeting_2004_jun_14.html. Accessed on
February 22, 2010.
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Accreditation or Certification of Institutions

Five organizations considered accreditation or certification of institutions as their primary role.
These organizations view integration of genetics into the curriculum and training of health
professionals as important, and four of the five organizations regularly update curriculum
requirements. (See Appendix D-5, Table 27.)

SACGHS Surveys of Health Professional Organizations: Comparison of 2004 and 2008
Surveys

In 2004, 26 organizations were invited via e-mail to respond to a survey that consisted of seven
open-ended questions. These organizations were divided into three groups based on their primary
role as either genetics specific, professional education, or general professional organizations.
Survey results were reported to SACGHS on June 14, 2004.%! Thirteen responses were received
(50 percent). (See Appendix D-6 for a list of the organizations that responded.)

In an effort to assess progress made in the intervening years, SACGHS administered a follow-up
survey in 2008. The 2008 survey was formatted differently than the 2004 survey and additional
questions were included; however, there were some areas where comparisons could be made.
Due to the small number of responses to specific questions in 2004, generalizing more broadly
beyond the specific organizations is not possible.

Integration of Genetics into the Curriculum and Training of Health Professionals

Both surveys asked organizations that identify education of professionals as their primary
mission to characterize the need for integrating genetics into the curriculum and training of
health professionals. In 2004, eight organizations responded that while the need for integration
varies, health professionals must be able to address patients’ questions, which requires a solid,
basic knowledge of genetics and a lifelong commitment to learning. By 2008, 15 of the 18
organizations responded similarly to this question, and several have actually implemented a
genetics curriculum. However, some organizations thought that this effort was not a high
priority, and one suggested an uncertain clinical benefit for integrating genetics into the
curriculum and training of health professionals.

Barriers to Providing Genetics Educational Activities

In the 2004 survey, organizations reported the lack of case models or evidence for clinical
application of genetics and competing priorities as some of the top barriers to providing genetics
education activities. Based on the 2008 survey responses, the top barriers were competing
priorities and that genetics content is not emphasized on certifying exams or in credentialing
standards. Comparison of the two surveys indicates that competing priorities remain a significant
barrier to providing genetics education activities, but the lack of evidence supporting clinical
effectiveness was much less of a barrier by 2008.
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Future Directions in Genetics Education of Health Care Professionals

Survey respondents in 2004 and 2008 identified the following factors critical to future directions
in educating health professionals:
e The government has a role in supporting genetics education programs.
e Genetics education must be provided across the entire continuum of medical education.
¢ Funding should target educational programs that are known to change clinician behavior
and should include interactive learning with case studies that emphasize clinical
application of genetics.
e Education and training should address the importance of obtaining family history.
e There is a need to expand cultural diversity within the health professional workforce and
to improve the cultural competency of health professionals in genetics and genomics.

B. SACGHS SURVEY OF PUBLIC HEALTH PROVIDERS
Methodologies

To assess the genetics education and training needs of public health providers, SACGHS
developed 12 competencies based on competencies established by public health organizations
and institutions (see Box 1). The SACGHS-developed competencies were then used in an online
survey?'? (based on the work of Kirk et al.*** and modified by SACGHS) with the intent of
assessing public health providers’ opinions on the importance of each competency, their
confidence in demonstrating each competency, and the frequency with which they apply each
competency. The survey was distributed to approximately 500 public health providers with
varying degrees of genetics responsibilities. (See Appendix E-1 for details of the survey
methodology, participant recruitment; Appendix E-2 for screen shots of the online survey
instrument; and Appendix E-3 for an explanation of survey reliability results.)

Box 1: Twelve Competencies Used in the SACGHS Survey

The following 12 competencies were used in the survey. They are based on skills and knowledge
thought to be critical for practicing providers of public health, whether at the local, state, or
national level:

1. Maintain up-to-date knowledge on the development of genomic science and technologies
within his or her professional field and program to apply genomics as a tool for achieving
public health goals.

2. Demonstrate basic knowledge of the role that genetics and genomics plays in the
development of disease, and in screening and interventions for programs of disease
prevention and health promotion.

3. Describe the importance of family history in assessing predisposition to disease.

212 The survey was determined to be exempt from the need for Institutional Review Board review and approval by the NIH Office
of Human Subjects Research.

213 Kirk, M., Tolkin, E., and Birmingham, K. (2007). Working with publishers: a novel approach to ascertaining practitioners’
needs in genetics education. Journal of Nursing Research. 12;597-615.
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4. ldentify opportunities and integrate genetic and genomic issues into public health
practice, policies or programs effectively.

5. Maintain up-to-date knowledge of genetics and genomics-related policies, legislation,
statutes, and regulations.

6. Describe the potential physical and psychological benefits, limitations, and risks of
genetic and genomic information for individuals, family members, and communities.

7. Collaborate with existing and emerging health agencies and organizations, academic,
research, private and commercial enterprises, and community partnerships to apply
genetics and genomics knowledge and tools to address public health problems.

8. Identify the resources available to assist clients seeking genetic and genomic information
or services, including the types of genetics professionals available.

9. Conduct outcomes evaluation of available genetic and genomic programs and services to
determine their effectiveness.

10. Identify the political, legal, social, ethical, and economic issues associated with
integrating genomics into public health.

11. Use information technology (IT) to obtain credible, current information about genetics;
utilize IT skills to share data and participate in research, program planning, evaluation,
and policy development for health promotion and disease prevention.

12. Identify appropriate and relevant genetics research findings that can be translated into
public health policies or practices.

Limitations

This survey has a number of limitations that affect the ability to generalize the findings. The
sample was one of convenience and relied on snowball sampling®* to increase the number and
scope of participants. Given the need to keep the survey anonymous, it was not possible to obtain
informative data about the survey participants.

By targeting dissemination of the survey to individuals more likely to incorporate genetics into
their daily practice (e.g., State genetic coordinators), the data are unlikely to be representative of
the opinions and activities of the entire public health workforce. Based on the responsibilities of
the individuals to whom the survey was sent directly, the data are more likely to represent the
“best case scenario,” meaning that the responses are more strongly supportive of the importance
of genetics and the relevance of the competencies than might be expected from the public health
workforce as a whole. Because of the snowball sampling methodology of dissemination, it was
not possible to determine if the sample was representative of public health workers. Even if it
were possible to disseminate a survey to all public health workers, individuals using genetics in
their jobs would be more likely to participate.

The competencies that formed the basis of this assessment of education and training needs were
derived from existing sources through an expert opinion process and were not independently
validated. The data and their interpretation are also limited by the self-assessment nature of this
survey. There is no objective measure that can be used to determine the accuracy of the self-
assessment.

2% yan Meter, K.M. (1990). Methodological and design issues: techniques for assessing the representatives of snowball samples.
NIDA Research Monograph. 98:31-43.
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Survey Findings

SACGHS received and analyzed 140 survey responses. It is not possible to calculate response
rate because the total number of individuals who eventually received the survey is not known.

Competencies

Survey participants were asked to rank the competencies based on importance, how confident
they are in demonstrating the competency, and how frequently they apply the competency.

The majority of individuals responded that all 12 competencies are important; however, the three
competencies that were ranked as the most important to public health providers were: (1)
demonstrating basic knowledge of the role of genetics in disease development; (2) describing the
importance of family history in assessing predisposition to disease; and (3) identifying
opportunities and effectively integrating genetic issues into public health practice, policies, or
programs (see Appendix E-4, Table 1 for summary data).

Responses varied with regard to the level of confidence in demonstrating the competencies. Two
competencies that were ranked as the most important were also those in which respondents
indicated the most confidence—the importance of family history and basic knowledge of the role
of genetics in disease. The competency that ranked lowest in the level of confidence was the
ability to conduct outcomes evaluation of available genetic and genomic programs and services
to determine their effectiveness.

Responses also varied in the frequency that the competencies were applied. It appears that there
are instances where public health providers never or rarely apply a specific competency, or
conversely they very frequently apply a specific competency. Demonstrating basic knowledge of
the role of genetics in disease and maintaining up-to-date knowledge on the development of
genetic science and technologies within one’s professional field were reported to be most
frequently applied by public health providers (monthly or weekly). The competency that was
ranked lowest and applied rarely (1 or 2 times per year) was conducting outcome evaluation of
available genetic programs and services to determine effectiveness. Overall, there appeared to be
no competency that was unimportant or irrelevant to these survey respondents.

The Importance of Genetics to Institution Leadership

Sixty percent of survey respondents reported that their leadership believes that genetics
knowledge is important or very important to the respondent’s job responsibility, while 21 percent
responded that their leadership places little or no importance on such knowledge. Thirty-five
percent of respondents indicated that their senior administration believes that genetics knowledge
IS important or very important for the administration’s job responsibilities, and 35 percent
reported that it was of little or no importance. (See Appendix E-4, Table 2 for summary data.)

One-third of respondents reported that they feel they have adequate to very adequate resources
for implementing genetic competencies in their work or role, while two-thirds reported that the
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resources they have are not adequate or are only somewhat adequate. (See Appendix E-4, Table
3 for summary data.)

Work Settings and Responsibilities

The survey queried the work settings of respondents (e.g., government, academia, community-
based organization). Most respondents work at the state level (41 percent), followed by academia
(30 percent), federal level (13 percent), private, nonprofit organizations (9 percent), community-
based organizations (4 percent), other institutions such as commercial laboratories, medical
center community programs, or nonprofit health organizations (2 percent), and international
positions (1 percent). (See Appendix E-4, Table 4.) The survey also asked about time spent on
tasks in the following areas: administration, program planning, direct consumer care, research,
policy, assessment and evaluation, and education and training. Few respondents dedicated most
or all of their time to a specific area; most divided their time across several areas (see Appendix
E-4, Table 5).

Delivery of Genetic Services to Underserved or Vulnerable Populations

Using an open-ended question format, respondents were asked to describe organizational efforts
to ensure that genetic services or information are available for vulnerable or underserved
populations and to recommend specific strategies (70 responses were received). Responses
included: provision of educational materials and development of websites; encouraging
community involvement, training and education of public health providers; and provision of
genetic services. Increased funding and development of federal policies were also suggested as
ways to enhance educational efforts. (See Appendix E-5, Table 6 for more detailed responses.)

Other Topics

The last survey item offered an opportunity for respondents to provide additional comments on
genetics or genetics education (54 individuals chose to submit comments). The comments
included points regarding the need for funding to develop, implement, and evaluate genetics
education and training programs; the importance of collaboration across local, State, and Federal
programs; the need for training to identify and use best practices in genetics education; and the
importance of building leadership support for educational activities. (See Appendix E, Table 7
for details.)

C. SACGHS SURVEY OF CONSUMERS AND PATIENTS

Methodologies

To elucidate the genetics education needs of patients and consumers, here defined as members of
the public who seek genetic information, SACGHS collected qualitative and quantitative data
using semi-structured interviews with professionals working in consumer and patient health

education. In addition, SACGHS conducted a web-based survey of the health advocacy
community.
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Semi-Structured Interviews

A list of individuals widely regarded as leaders in genetics education and advocacy for
consumers and patients was generated by SACGHS, as well as by attendees of an annual
NCHPEG meeting. Between December 2008 and February 2009, SACGHS conducted semi-
structured interviews?™ with 11 experts in the fields of disease and disability advocacy, genetics
services for patients, health education and communication, for-profit DTC genetics services, and
science and genetics education of the public. (See Appendix F-1 for a list of interviewees and
interview guide.) The purpose of the interviews was to collect data on current and emerging
needs for knowledge of genetics among consumers and patients and to inform the development
of a survey.

Web-Based Survey

Based on the interviews, SACGHS developed a 12-item online survey instrument (see Appendix
F-2) to collect data from the genetics and health advocacy communities regarding their opinions
on the education needs of patients and the general public. During April and May 2009, the
survey was distributed to representatives of health advocacy groups, community-based health-
focused organizations, and communities specializing in genetics education for the public (see
Appendix F-3.). In addition, a special arrangement was made for the Genetic Alliance,?*® a
nonprofit health advocacy organization, to distribute the survey to its membership.

Data Limitations

Qualitative research is ideal for exploring complex themes such as those presented in this report.
However, there are limitations to qualitative data including the potential for selection bias and
social desirability in responses. There are also limitations to the SACGHS online quantitative
survey. A random sampling strategy was not used and stakeholders and the public who
responded are not necessarily representative of the general public and may have had unique
interests or experiences that led to their participation in the survey. Another potential limitation
is the possibility of response bias.

SACGHS sought to minimize any limitations in the data used for this report by using multiple
data collection methods. The qualitative approach allowed for in-depth discussion and
exploration of themes, and the online survey included opinions from those who are or have been
seekers of genetic information. Even with the limitations noted above, this process did provide a
snapshot of the needs of consumer and patients who have varying degrees of involvement in
genetics.

215 The survey was determined to be exempt from the need for Institutional Review Board review and approval by the NIH Office
of Human Subjects Research.
218 Genetic Alliance. See http://www.geneticalliance.org. Accessed on August 18, 2009.
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Survey Findings
Semi-Structured Interviews

The interview data revealed common themes related to the educational needs of consumers and
patients, successful educational models, and recommended actions the government can take to
improve the public’s understanding of genetics. The first set of themes relate to perceptions
about consumers’ understanding of genetics and genomics. Specifically, consumers are finding it
difficult to understand new advances in genetic technologies and the potential benefits and risks
of these technologies, how genes and behaviors relate to each other, and that a single condition
may involve multiple risk factors. Interview findings also suggest that consumers frequently
misunderstand the concept of genetic predisposition as well as current limitations in knowledge
about test validity and utility. These misunderstandings are compounded by the difficulty
consumers have in finding accurate information.

The interviews also explored various approaches to genetics education. Suggestions included the
need to improve genetics education for health care providers and to recognize that collaborative
projects between public and private organizations can facilitate the identification of specific
educational needs. Respondents suggested that an important first step in developing programs is
to assess and understand the needs of specific communities. They also suggested that the Internet
could be used effectively as a source of balanced, accurate information.

The third set of themes relates to the role of government in educating the public. Respondents
suggested that consumers believe that the Federal Government is a more unbiased source of
information than commercial sources and that it should have a central role in genetics education
of the public. Consumers also think that government should monitor the societal effects of
genetic testing and services, clarify the extent to which laboratory tests are regulated, support
formal genetics education in schools, and have some influence over educational standards. In
addition, those interviewed suggested that government should fund more programs to improve
genetic literacy. (See Appendix F-4, Table 1, for additional details of key findings from semi-
structured interviews.)

Web-Based Survey Results

There were 337 complete or partial responses to the survey. Based on 256 responses to the
question about geographic location, survey participants were located in 39 states plus the District
of Columbia. California, Maryland, New York, and the District of Columbia had the largest
number of responses. (The geographic distribution is shown in Appendix F-5, Figure 1.)

Respondents represented a wide variety of organizations, including health care organizations,
advocacy groups, academic institutions, private industry, public health organizations,
community-based health organizations, nonprofit organizations and support groups, and private
hospitals and health care practices. (This distribution is presented as a pie chart in Appendix F-5,
Figure 2.) Based on 269 responses, 75 percent of respondents considered genetics important or
very important to their organization’s mission (see Appendix F-5, Table 2), and more than half
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of respondents reported planning or implementing genetics education programs for seekers of
genetic information (see Appendix F-5, Table 3).

Participants were asked to rank a set of five concepts that individuals most need to know about
genetics and genomics to be informed seekers of genetic information as it relates to health (see
Appendix F-5, Table 4). Among the respondents answering this question, the most important
concept was that “family history is an important tool for understanding health and disease.” In a
free-text box, 59 additional responses were provided and included the following concepts: (1)
there is a difference between disease risk and disease diagnosis; (2) understanding probabilities
and terms like “common” and “rare” are essential to interpreting the results of genetic tests; and
(3) genetic tests should be interpreted by knowledgeable people. (See Appendix F-5, 4.1.)

Survey participants were asked to rank a set of four topics that “may have special relevance for
seekers of genetic information as it relates to health.” (See Appendix F-5, Table 5.) The topic
selected most among the respondents was “where to find reliable genetic and genomic
information,” suggesting that the ability to direct consumers to such resources may fill an
important and widely recognized gap. (See Appendix F-5, 5.1 for free-text responses on this
topic.)

Survey participants also were asked to rank the genetics education and services needs of
underserved and vulnerable populations. (See Appendix F-5, Table 6.) The need for basic and
relevant genetic health information was ranked highest, and education about access to genetic
services was ranked lowest. Skills to make informed health decisions and culturally appropriate
genetic health information were ranked second and third, respectively (See Appendix F-5, 6.1 for
free-text responses on this topic.)

Respondents were asked if they were part of an organization and, if so, to report whether their
organization had created educational programs to address the challenges in underserved and
vulnerable populations. Fifty-six percent of respondents (189 of 337) answered this question,
reporting development of education programs to address at least one of these challenges. (See
Appendix F-5, Table 7.) The most important educational need identified—basic and relevant
genetic health information—also was reported as the most common topic for educational
programs. Education about access to genetic services was the second most frequent response. A
common theme in the free-text responses was the importance of genetics education aimed at
disease-specific support groups. (See Appendix F-5, 7.1 for free-text responses on this topic.)

Eighty-three percent of respondents ranked a set of five “barriers to genetics and genomics
education efforts for seekers of genetic information as it relates to health.” The two highest
ranked barriers were lack of health professionals’ understanding of genetics and lack of
individual health literacy in genetics. The lower ranked barriers were DTC marketing of genetic
tests before there is evidence of utility and lack of access to genetic services for consumers and
patients (see Appendix F-5, Table 8). Twenty-nine free-text responses to this item identified
additional important barriers including fear of genetic discrimination and loss of job or insurance
based on genetic test results; and lack of cultural competency, whether in terms of spoken
language or in the complexity of the terminology used to educate consumers on genetics and
genomics. (See Appendix F-5, 8.1 for free-text responses on this topic.)
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When asked about the government role in genetics education (at all levels), funding of genetics
education programs was ranked as the highest priority. Education about anti-discrimination laws
was a high priority for all three levels of government, echoing the sentiments from previous
survey items that the public has concerns about the potential for discrimination based on genetic
information. Another key role for the Federal Government was to serve as a clearinghouse for
educational information. This role, however, was ranked among the lowest priorities for State
and local governments. A very low priority at all three levels of government was education about
the licensing of genetic health care providers. (See Appendix F-5, Table 9.)

Among the 21 free-text responses regarding the role of local government, 13 indicated that there
is no role for local government in genetics education. The remaining responses suggested that
local governments could educate the public as to where locally available resources could be
found and could require genetics education in public schools. (See Appendix F-5, 9.1 for free-
text responses on this topic.)

Suggested Priorities for the Department of Health and Human Services

Respondents were asked about the role that HHS should play to improve public genetics
education. Nearly 200 responses were received. (See Appendix F-5, 10.) The following major
themes emerged:

e HHS should serve as a clearinghouse of quality educational information, materials, and
programs (e.g., web-based, radio, television, printed pamphlets). Respondents stated that the
need for government to exert some quality control in information materials applies not only
to materials for the public, but also to materials provided to clinicians/providers of health
care and State/local health agencies.

e HHS should provide funding. While many respondents did not always specify what programs
or initiatives they thought should be funded, others suggested that funding was needed for
State and local health agencies, as well as funding to help train physicians, nurses, and
genetic counselors.

e HHS should play a role in evaluating genetic tests and services, ensuring validity and utility
of genetic testing, as well as ensuring that the public has access to appropriate tests and
services.

D. SACGHS SURVEY OF SELECTED FEDERAL AGENCIES

Methodologies

In August 2003, a survey was distributed to SACGHS ex officio agencies to obtain information
about Federal activities related to the education of professionals in genetics. The agencies were

asked to provide information on (1) their overall efforts to assess genetics workforce needs and
address genetics education and training of professionals and (2) specific activities the agency
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funded in this area for the preceding year, including the nature of the activity, its target audience,
and funding information.*’

In 2008, due to the rapid expansion in relevant genomics information over the intervening five
years, SACGHS elected to re-survey Federal agencies with ex officio status on the Committee as
well as the Indian Health Service, Substance Abuse and Mental Health Services Administration,
and National Science Foundation. The 2008 federal survey consisted of a mix of closed- and
open-ended, narrative-type response questions. In addition to the questions asked in 2003, new
themes were explored such as the perceived role of the responding agency in genomics
education; the perceived ability of the agency to fulfill this role; partnerships established to
facilitate genomics educational activities; and a brief description of past, present, and planned
educational activities (see Appendix G-1 for the survey instrument). The federal survey was
distributed in late 2008 and early 2009. Nonresponders were contacted by e-mail or by telephone
to prompt completion of the survey. (See Appendix G-1, Table 1 for a list of agencies surveyed
in 2003 and 2008.)

Data Limitations

The surveys conducted in 2003 and 2008 yielded numerous examples of genetics education
activities in Federal agencies. However, there are important limitations that affect interpretation
of the data. Although six agencies responded to both surveys, which provided information on
programmatic growth and changes in educational priorities, four agencies participated only in the
2008 survey. Precise comparisons between the 2003 and 2008 surveys were difficult as the level
of detail varied across responses. For example, some agencies provided information about web-
based materials, program funding amounts, relation of activities to agency mission, and specific
numbers of individuals trained, and other agencies provided only the name of a program or
project without additional details. Funding information for specific activities and programs was
provided by several of the respondents; however, incomplete funding data and inconsistencies in
defining health professional education limit interpretation of this information.

Survey Findings

Of the 21 agencies surveyed in 2008, 16 provided a response (see Appendix G-1, Table 1).
Among the responding agencies, eight reported activities related to genetics education and
training, and five of these agencies specifically noted that genetics education and training was a
role or responsibility of their agency. In response to a question about how their agency could
meet this role or responsibility more effectively, two of the five responders reported needing
additional funding and resources. (See Appendix G-2 for further details.) Six Federal agencies
provided information about projected priorities for future initiatives in genetics education, and all
but one noted that genetics education for medical as well as nonmedical professionals is a top
priority. (See Appendix G-3.)

217 Secretary’s Advisory Committee on Genetics, Health, and Society. Presentation by Sam Shekar, M.D., M.P.H., on Federal
Efforts to Address Genetics Workforce, Education, and Training Issues, October 23, 2003. See
http://oba.od.nih.gov/SACGHS/sacghs_past_meeting_2003_oct_23.html. Accessed on February 17, 2011.
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A brief overview of the agencies’ reported genetics and genomics activities is provided below.
For agencies that responded to both SACGHS surveys (in 2003 and 2008), information is
provided that compares the reported activities. (See Appendix G-4 for additional information
provided in the surveys.)

Centers for Disease Control and Prevention (CDC)

CDC's mission is to collaborate with partners across the Nation to create the expertise,
information, and tools that people and communities need to protect their health—through health
promotion; prevention of disease, injury and disability; and preparedness for new health threats.

In 2003, CDC’s activities in genetics education focused primarily on educating the current and
future public health workforce, with the goals of improved population health and decreased
disease incidence. CDC developed partnerships with national, State, and local public health
organizations to assess the need for genomic educational efforts. It brought together public health
leaders, health care clinicians, insurers, and other stakeholders to develop programs and
educational tools on genetics targeted to the public health workforce and/or the clinical health
care workforce. Additional activities were focused on appropriately utilizing genetic and
genomic technologies and ensuring high-quality genetic testing. In all, CDC reported 28
activities in its 2003 survey response.

In 2008, CDC reported that as genetics becomes more integral to public health research and
practice, the need for genetics expertise in public health has become even greater than previously
reported. CDC expanded its target audiences for genetics education activities to include public
health administrators, faculty and students in medical school and residency training programs,
primary care and specialty physicians, epidemiologists, health educators, laboratorians, and
environmental health workers. CDC’s role in genetics education and training of professionals is
to promote the effective and responsible application of genomics knowledge and tools to
promote population health as it applies to chronic disease, environmental health, occupational
health, and infectious disease. The agency reported on 16 existing genetics education programs,
however, it is not able to assess fully educational needs among professionals and develop and
disseminate training tools and curricula in collaboration with partners.

Currently, education and training activities in genetics cut across several CDC divisions and
offices. Although the Office of Public Health Genomics initiates many training activities, others
have been conducted by the Division of Laboratory Systems; Division of Birth Defects and
Developmental Disabilities; the Division of Nutrition, Physical Activity and Obesity; the
Division of Partnerships and Strategic Alliances; and the Office of Workforce and Career
Development.

CDC’s projected priorities for future initiatives in genetics education and training center on

empowering providers with the knowledge and skills to apply genetics knowledge and tools to
early detection, disease prevention, and health promotion in populations.
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Centers for Medicare & Medicaid Services (CMS)

CMS regulates laboratory testing (except research) performed on humans in the United States
through the Clinical Laboratory Improvement Amendments (CLIA), enacted by Congress to
ensure the accuracy and reliability of all laboratory testing. CLIA established three categories of
laboratory tests: waived tests, moderate-complexity tests, and high-complexity tests. Moderate-
and high-complexity testing, which includes genetic tests, is subject to regulations that set
minimum qualifications for all persons performing or supervising these tests and require
laboratories to participate in approved proficiency testing programs, which provide an external
evaluation of the accuracy of the laboratory’s test results.

The Division of Laboratory Services (DLS), under the Center for Medicaid and State Operations,
has the responsibility for implementing the CLIA Program. CMS responded to the 2008 survey
(but did not respond in 2003), and DLS is the only division within CMS that has reported
activities in genetics education and training. This training is geared to the surveyors overseeing
genetic testing and CLIA compliance at laboratories nationwide. (See Appendix G-CMS for
additional information.)

Department of Commerce (DOC)

Of the agencies that comprise DOC, only the National Institute of Standards and Technology
(NIST) reported ongoing projects in genetics education and training. These projects are in
adherence with NIST’s mission to develop and promote measurement, standards, and technology
to enhance productivity, facilitate trade, and improve the quality of life.

In 2003, NIST’s activities in genetics education focused primarily on cancer genetics, forensic
applications, and the education and training of practicing professionals. Although the medical
and cancer genetics program predominantly served health-related professionals, the forensic
applications involved both health-related and nonhealth-related professionals (e.g., lawyers,
judges, and law enforcement professionals). Specific needs addressed through these efforts
include the development of standards for measurement technologies of genetic information and
the education of professionals in the use of these standards.

By 2008, NIST had expanded its activities in genetics education to include students in training
and practicing professionals, educational websites and online resources targeted to students and
professionals, forensic laboratory site visits as a component of continuing education, assessments
of professional knowledge about genetics, and analyses and evaluations of the genetics
workforce training and educational efforts. During the period from 2003-2008, NIST built and
currently maintains the world’s most widely used web-based database on forensic DNA genetic
typing (STRBase), held more than 30 training workshops in forensic laboratories and at major
scientific conferences to teach genetic principles to scientists and lawyers, and established the
NIST Human Identity Project that educates students and professionals about genetics and is
funded by the Department of Justice. (See Appendix G-DOC-NIST for details about these
projects.)
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DOC'’s projected priorities for future initiatives include the continuation of the NIST Human
Identity Project, ongoing workshops and conferences, and continued efforts to evaluate
professional knowledge about genetics and assess laboratory performance in forensic analysis.

Department of Defense (DOD)

The DOD medical care system seeks to enhance our Nation’s security by providing health
support for the full range of military operations and by sustaining the health of all those entrusted
to its care. Genetics education and training is integral to the functioning of the military medical
care system, and DOD has focused significant efforts to educate staff in genetics and bioethics.

In 2003, learning needs in the evolving fields of genetics and genetic technologies were
identified in order to ensure the integration of new services and technologies throughout the
medical treatment facilities. These plans included staff education, policy developments such as
operating instructions and guidelines, evidence-based practices, and competency-based
evaluation.

The Uniformed Services University of the Health Sciences has taken a leadership role in
incorporating genetics content into the curricula of both the School of Medicine and the Graduate
School of Nursing. Continuing education programs for clinical specialties such as pediatrics,
oncology, and obstetrics and gynecology also include genetics content. The impact and
effectiveness of these programs and curricula are being evaluated.

By 2008, DOD articulated a dual health care mission—readiness and benefits. The readiness
mission is supported through provision of medical services to the Armed Forces during military
operations and the benefits mission through health care to more than 9 million eligible
beneficiaries worldwide. DOD continues to recognize the need for professional education and
training in genetics for the readiness mission and to provide excellent health care to its
beneficiaries.

DOD’s current capabilities in genetics include a genetics workforce, laboratory facilities, and
educational programs, which are described in more detail in Appendix G-DOD.

Department of Energy (DOE)

DOE’s commitment to education in genetics is consistent with its view of science and support of
interdisciplinary research. DOE’s Office of Science provides ongoing support for research in
molecular genetics, genome sequencing and microbiology, and in emerging disciplines such as
bioinformatics and structural biology.

In 2003, the DOE survey response focused on the new capabilities emerging in genetics and the
mapping of the human genome and emphasized the essential need for genetics education in order
to make the best use of these capabilities. DOE listed 26 primarily educational activities that
targeted a variety of audiences, including underserved populations, the judiciary, and academia.
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By 2008, DOE had established two training programs for professionals at the DOE Joint
Genome Institute (JGI). One of the JGI programs provides a system for incorporating genetics
research into undergraduate courses. The second program is a joint effort of the American
Society of Microbiology and DOE-JGI that introduces basic bioinformatics to undergraduate
faculty.

DOE has numerous educational websites related to genetics, which are aimed at practicing
professionals, K-12 teachers and students, and graduate students. These and other educational
resources can be found at the JGI website.**®

DOE has been evaluating the impact of its education programs in collaboration with the Oak
Ridge Institute for Science and Education (ORISE). Surveys conducted and analyzed by ORISE
indicate that JGI programs are addressing an unmet need for research opportunities for
undergraduates and faculty development, and allow faculty and students to contribute new
knowledge to DOE science. DOE has plans to expand its programs to include building similar
tools for metagenome and eukaryotic genome analyses so that students and faculty can
participate in the full range of DOE mission-related genomics research. (See Appendix G-DOE
for details of additional projects.)

Equal Opportunity Employment Commission (EEOC)

EEOC is responsible for enforcing Federal laws that make it illegal for employers to discriminate
against a job applicant or an employee because of the person's race, color, national origin, sex,
age, religion, or disability. With the passage of the Genetic Information Nondiscrimination Act
(GINA) in 2008, discrimination protections now include discrimination against individuals
because of genetic information.

EEOC provided a response to the 2008 survey but not in 2003. EEOC genetics education and
online resources include detailed information about Title Il of GINA, and training sessions on
the legal prohibitions against employment discrimination on the basis of genetic information.
(See Appendix G-EEOC for a listing of these trainings.) Once the regulations implementing Title
Il of GINA become final, EEOC plans to conduct additional training sessions on the legal
requirements of Title 11 for lawyers, human resource professionals, small business owners, and
other interested parties.

Federal Trade Commission (FTC)

FTC is the only Federal agency with jurisdiction over consumer protection. Among its many
activities, FTC advances consumers’ interests and creates practical and plain-language
educational programs for consumers and businesses in a global marketplace with constantly
changing technologies.

FTC responded to the 2008 survey but not in 2003. As part of its mission to regulate unfair and
deceptive practices, FTC cooperated with FDA and CDC in 2006 to develop a fact sheet for
consumers to educate them about the limitations of DTC genetic tests. The fact sheet, At-Home

218 Department of Energy Joint Genome Institute. See http://www.jgi.doe.gov/education/. Accessed on December 6, 2010.
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Genetic Tests: A Healthy Dose of Skepticism May be the Best Prescription,?'® provides
consumers with clear information to make well-informed decisions when considering whether to
purchase DTC genetic tests and answers questions about the usefulness of such tests. FTC will
continue to evaluate the need for consumer education about DTC genetic tests and will also
monitor consumer-directed advertising of genetic tests and take action, where necessary, to
prevent consumer deception. (See Appendix G-FTC for additional information.)

Health Resources and Services Administration (HRSA)

HRSA’s mission is to improve and expand access to quality health care for all through the
adequate provision of primary care services. To comply with this core mission, HRSA supports
ongoing genetics education and training activities for health care professionals with the goal of
decreasing health disparities by improving access to quality health care.

In 2003, HRSA reported 64 genetics educational activities. Several of HRSA activities have been
co-funded with other HHS agencies including NIH, CDC, and AHRQ. HRSA and NIH activities
primarily are geared to addressing issues related to the education and training of practicing health
care professionals, graduate students, residents, and fellows. For example, HRSA has awarded
ongoing funding for Area Health Education Centers to provide community-based CE programs
to health professionals that include a component with genetics content.

The criteria that HRSA used to determine which genetics training and education activities to
undertake included a focus on emerging areas of public health significance, such as genetics and
bioterrorism; an interdisciplinary focus on the translation of genetic knowledge into practice and
research; the applicability of genetics across disciplines; and the need to educate the public about
genetic services and genetic testing.

In 2008, the HRSA survey response noted an expanded number of activities in genetics
education and training and listed several divisions within HRSA that have a role or responsibility
for such programs. These programs aim to educate professionals or trainees about genetics and
include programs in the Maternal and Child Health Bureau and the Bureau of Health Professions.
(See Appendix G-HRSA for details of these programs.)

From 2003 to 2009, HRSA developed targeted educational products that include web-based
materials, newsletters, workshops, and printed materials about genetics to be used specifically by
primary care providers, State newborn screening programs, the general public, dietitians,
physician assistants, nurses, patients, speech pathologists, and dentists. HRSA has also
developed products for all audiences on family history and core competencies in genetics,
genetics and common diseases, and genetics, race, and health care.

HRSA participated in several projects between 2003 to 2006 evaluating and assessing
professional knowledge about genetics and analyzing the genetics workforce.'®** HRSA has
also conducted a more recent genetic workforce analysis, Assessing Genetic Services and the

219 Federal Trade Commission. Facts for Consumers, At-Home Genetic Tests: A Healthy Dose of Skepticism May Be the Best
Prescription, July 2006. See www.ftc.gov/bcp/edu/pubs/consumer/health/hea02.shtm. Accessed on November 19, 2009.
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Health Workforce,?® to aid in identifying and planning for supply and demand needs for 2010
and beyond. This analysis enhanced understanding of clinical genetics services, factors affecting
demand for genetic services, and the roles of health professionals providing these services.
Additional activities reported in 2008 include providing reviews of journal articles related to
genetics and genomics and participating in advisory and editorial boards (see Appendix G-
HRSA).

Through the 2008 Newborn Screening Saves Lives Act,'®® HRSA was charged, in consultation
with NIH and CDC, to establish and maintain a central clearinghouse of educational information,
family support and services information, resources, research, and data on newborn screening.
The Act authorized funding, and the project is being developed by the Genetic Alliance in
partnership with the National Newborn Screening and Genetics Research Center, Genetics and
Newborn Screening Regional Collaborative Groups, the March of Dimes, and the Association of
Public Health Laboratories.'*

National Institutes of Health (NI1H)

NIH is the steward of medical and behavioral research for the Nation. Its mission is to pursue
fundamental knowledge and apply that knowledge to improve health and reduce illness and
disability through funding basic research and training for scientists. Training health professionals
in the area of genetics is essential to ensure that research findings in the rapidly expanding field
of genetics are translated into health practice. NIH training activities in genetics focus on
improving basic and clinical genetics research to benefit the general public and improve health.
Some of the institutes and centers at NIH also provide training in the area of clinical genetics and
are described below.

NIH reported in its 2003 survey response that it had funded a number of different workshops and
had developed educational tools geared to helping clinicians learn more about the impact of
genetics on their practice. To support genetics training of health professionals and to address the
translational aspects of genomics, NIH, along with the American Medical Association and
American Nurses Association, helped form the NCHPEG.?** Several NIH and HRSA
collaborative genetics workforce assessment activities and research are described in Appendix
G-NIH.

By 2008, NIH’s genetics training and educational activities included trans-NIH programs
administered by the Office of Strategic Coordination. Individual institutes at NIH also have
developed genetics training and education programs. (See Appendix G-NIH for additional
details.)

220 Yniversity of Maryland School of Medicine. Assessing Genetic Services and the Health Workforce. See
http://medschool.umaryland.edu/ghsrc/research_assessing.asp. Accessed on November 30, 2009.
221 National Coalition for Health Professional Education in Genetics. See www.nchpeg.org. Accessed on November 19, 2009.
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Programs of Individual NIH Institutes, Centers, and Offices
National Cancer Institute (NCI)

In its 2008 survey response, NCI reported three programs aimed at educating professionals and
trainees about genetics.??? The Genetics Related Market Research was conducted in conjunction
with the Trans-NIH Communications Group on Genetics and Common Diseases to help
understand public perceptions about genetic testing and the rapidly growing area of DTC genetic
testing. NCI also has developed a wide range of web-based resources focused on genetics
specifically designed for health professionals. These tools can be accessed from the Cancer
Genetics website and include cancer risk assessments and a link to the HHS Family History
page.??® (See Appendix G-NCI for additional details.)

National Human Genome Research Institute (NHGRI)

NHGRI listed several activities in its 2008 survey related to genetics education and training.
These activities include the development of educational resources to promote nursing and
physician assistant education; the Genomic Health Care Commons, a web-based interactive
education resource to support groups engaged in trans-disciplinary resource development within
the nursing and physician assistant communities; and the organization of meetings. (See
Appendix G-NHGRI for details about these programs and meetings.)

National Institute on Aging (NIA)

Education and training of biomedical researchers and dissemination of scientific information to
diverse audiences, including health professionals and the general public, is a priority for NIA.
(See Appendix G-NIA for additional information.)

National Institute on Deafness and Other Communication Disorders (NIDCD)

NIDCD, in conjunction with NHGRI, co-funded a Summer Program in Genetics for Audiology
Faculty in 2006. This program was designed to improve training of future audiologists in the
clinical, technical, ethical, social, and legal issues surrounding the provision of genetic services
and molecular testing for hereditary types of hearing loss. This program also included a
comprehensive evaluation component to determine its effectiveness. The results of the program
were used as a model for development of a continuing education online course on genetics and
hearing loss that is currently taught through Gallaudet University. (See Appendix G-NIDCD for
details about this program.)

222 R25CA066061: “Advanced Cancer Risk Counseling Training for Nurses,” R25CA075131: “Clinical Cancer Genetics
Education,” and R25CA093426: “Genetics Short Course for Cancer Nurses.”

223 National Cancer Institute. Cancer Genetics. See www.cancer.gov/cancertopics/prevention-genetics-causes/genetics. Accessed
on November 19, 2009.
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National Institute of Dental and Craniofacial Research (NIDCR)

NIDCR has been conducting assessments of professional knowledge about genetics or genomics
since 2001. The assessments have examined core competencies in genetics and the status of
genetics education in U.S. dental schools and included focus group research with dental
professionals that also evaluated the genetics workforce in dentistry. NIDCR reported a number
of conferences, presentations, workforce assessments, and publications relating to genetics and
dentistry. NIDCR also has developed online resources and educational websites, and provides
outreach and education in dental genetics to the dental practice and dental education
communities on an ongoing basis. (See Appendix G-NIDCR for details about these programs.)

National Institute on Drug Abuse (NIDA)

NIDA activities include a Research Education Grant for Statistical Training in the Genetics of
Addiction and support for a number of meetings aimed to educate professionals and trainees
about genetics. Genetics research has improved the understanding of biological processes and the
mechanisms underlying addiction. However, the sudden expansion of information has created a
critical need for interdisciplinary research education in statistical genetics and computational
methods. NIDA’s Research Education Grant was intended to address this need by training pre-
and post-doctoral students in the genetics of substance use and abuse, and by encouraging
development of new, useful, and innovative statistical methods to analyze the increasing body of
genetic data. The final phase of the project involves disseminating the course materials through
workshops, webcasts, and web pods and developing software user guides to the wider
community of substance abuse researchers. (See Appendix G-NIDA for additional information.)

National Library of Medicine (NLM)

NLM supports three genetics training and education programs at the National Center for
Biotechnology Information (NCBI); the Lister Hill National Center for Biomedical
Communications (LHNCBC); and through an NLM extramural, university-based program. (See
Appendix G-NLM for additional information.)

Office of the Director (OD)

The OD Office of Strategic Coordination—within the Division of Program Coordination,
Planning, and Strategic Initiatives—provided information about genetics education and training
programs and activities supported through the Common Fund. The NIH Reform Act of 2006
established the Common Fund to support trans-NIH programs that are cross-cutting and are
expected to have exceptionally high impact on the scientific community. Several Common Fund
programs support genetics education and training, such as the National Centers for Biomedical
Computing (NCBCs) and the Interdisciplinary Research (IR) program. Additionally, the NIH
Clinical Center offers courses that include genetics and genomics content. See Appendix G-OD
for additional information.)
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National Science Foundation (NSF)

NSF is an independent Federal agency created by Congress in 1950 to promote the progress of
science; to advance national health, prosperity, and welfare; and to secure national defense. The
agency is tasked with keeping the United States at the leading edge of scientific discovery. The
agency’s mission is to ensure that the research it supports is fully integrated with education so
that today's revolutionary work will also be training tomorrow's top scientists and engineers.

In 2008, the agency reported that it administers approximately 50 active awards that directly or
indirectly promote genetics education for K-12, undergraduate, or graduate students, or for the
general public. Although NSF has no programs that specifically target genetics education, it
recognizes that genetics is vital to an understanding of general biology, as well as workforce
issues such as biotechnology training. Current awards thus include projects that indirectly
address genetics while targeting a broad range of topics in biology such as molecular/cellular
biology, evolution, biodiversity, and ecology.

Many of NSF’s education awards have a core objective relating to genetics. Examples of projects
funded by NSF in 2008 and beyond include Literature-Based Scientific Learning in Genetics,
The Community College Genomics Research Initiative, Proteomics and Functional Genomics
Scholarship Program, and Pre-doctoral Training in Functional Genomics of Model Organisms.
(See Appendix G-NSF for a detailed listing of programs, programmatic goals and individual
NSF funded projects with core objectives relating to genetics and genomics).
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1V. Discussion

Findings from SACGHS’ information-gathering activities supported what has been known for a
number of years regarding the needs and gaps in genetic and genomic education and training of
health professionals and the public. Improving genetics education for these groups will require a
comprehensive and coordinated effort. Genomics will challenge the traditional model of genetic
services, in which the use and communication of genetic information occurs in the clinical
setting, offered by health care professionals during “teachable moments,” following a
diagnosis.”** This traditional model is not well equipped to serve the much larger segment of the
population with moderately increased risk for various multifactorial diseases with genetic
components (e.g., cancer, cardiovascular disease, and diabetes). In some of these cases,
individuals may be presymptomatic; thus, understanding future probabilities and opportunities
for prevention or early detection will require a well trained health care workforce as well as
informed consumers and patients. Effective interventions based on genetic information will
require consumer understanding of the meaning and interactions of susceptibility genes of
uncertain penetrance with other risk factors.?® In addition, with the expansion of screening and
early-detection technologies for many common chronic diseases, the public health workforce,
with its population-based focus, will become increasingly integral to both community education
and service provision.

Thus, a new model for applying genetics to improve health requires a system in which health
care professionals, public health providers, and consumers are well informed and able to interact
with each other as appropriate. Cooperation and collaboration in processing, applying, and
interpreting genetic information will be essential. Without these efforts, society will not benefit
from genetic advances, opportunities will be lost for deploying prevention and early detection
programs for a wide variety of chronic diseases, and patients and consumers may make poorly
informed choices or fail to seek needed professional health services. Incorporating genomics into
health care will be expedited by building on the significant amount of work that has already been
done by Federal and State Governments and private sector organizations such as health
professional societies and patient advocacy groups. Ultimately, however, innovative strategies
that maximize stakeholder participation and consider the needs of health professionals and
consumers alike will be required.

A. SYNTHESIS OF FINDINGS FROM LITERATURE AND SURVEYS

Health Care Professionals

Based on a literature review and its survey findings, SACGHS found evidence that suggests
inadequate education of health care professionals is a significant factor limiting the appropriate

integration of genetics into clinical care. While much work has been done to develop genetics
educational curricula and programs at the undergraduate, graduate, and continuing education

224 |_awson, P.J., and Flocke, S.A. (2009). Teachable moments for health behavior change: a concept analysis. Patient Education
and Counseling. 76:25-30.

225 \Wilde, A., Meiser, B., Mitchell, P.B., and Schofield, P.R. (2010). Public interest in predictive genetic testing, including direct-
to-consumer testing, for susceptibility to major depression: preliminary findings. European Journal of Human Genetics.
18(1):47-51.
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level, SACGHS also found that these efforts often exist in isolation; do not take into account
multidisciplinary approaches to care; and are not always linked to accreditation, certification, and
licensure programs that can be critical drivers of education content.

There are many factors affecting the timely incorporation of genetics into patient care. These
include the failure to update education curricula to reflect scientific advancements in genetics
and genomics, limited application of genetic concepts in clinical training, competing priorities
across the continuum of education, lack of funding to support genetics education programs, and
lack of evidence supporting clinical effectiveness of genetic testing. Compounding these findings
is an insufficient number of M.D. and Ph.D. geneticists available to provide genetic services in
clinical care and genetics education to health care professionals.

Many health care professionals lack genetic knowledge about complex, multifactorial conditions
as well as traditional and well-documented Mendelian conditions. Analyses of genetic content in
formal medical and health care curricula (with the exception of genetic counseling programs)
find wide variability in the content and quantity of coursework in genetics. The same variability
and levels of insufficiency can be found in licensing and accreditation requirements.

The 2008 SACGHS survey of health professional organizations provided data that support
findings from the literature review and revealed insights into how professional organizations are
currently approaching the need to educate their members and constituencies in genetics and
genomics. Overall, 70 percent of health professional organizations responding to the survey
viewed genetics education and training as part of their role or responsibility and reported that
developing and promoting genetics educational activities is important. However, these activities
are not a high priority relative to the overall priorities facing the organizations. The most
commonly mentioned barrier to improving genetic literacy of health care professionals was
competing priorities in already crowded curricula.

Most of the organizations reported that they were able to fulfill their role or responsibility to
educate their membership. However, despite this interest in genetics education, less than half
reported that their organizations seek input from their membership regarding educational needs
and priorities, have dedicated staff specifically focused on genetic topics, or have published
position statements or practice competencies. Organizations cited lack of sufficient resources,
financial and otherwise, as a barrier to developing or accessing appropriate education and
training opportunities for members. Respondents cited funding, program evaluation, and
increasing interest within the organization’s leadership as factors that would help them meet their
genetics education role or responsibility more effectively. Additionally, federal support of
research and dissemination of evidence-based guidelines would help engage their members’
interest in additional genetic topics.

Thus, the need for educational efforts to increase the use of genetic information in clinical care is
widely recognized and acknowledged. The SACGHS survey highlighted the challenges facing
many organizations attempting to meet this need against a backdrop of competing demands and
limited resources.
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Public Health Providers

The literature review provided evidence that the current public health workforce is not well
prepared to receive and assimilate genetic and genomic information. It also revealed that the
barriers to achieving a more genomics-informed public health workforce are multifaceted. First,
the public health workforce is diverse and follows many educational and training paths,
including a variety of professionals with formal training and certifications, volunteers, and
community (lay) health workers. Thus, a one-size-fits-all approach to education and training is
not practical. Second, many professionals in the field today received their formal education
before genomics became a component of population-based screening or early detection for
common conditions. Third, attitudes, perceptions, and beliefs shape the acceptance and adoption
of genetics and genomics by the public health community. Khoury et al.** and Chen'**140141
noted that one of the attitudinal barriers to acceptance of genetics and genomics by the public
health community is skepticism about genomics and genomics research, which is considered as a
low-yield investment and low priority because of other more important preventive or modifiable
environmental causes of disease. Other barriers include competing priorities; many public health
providers consider local issues, national and international pandemics, and environmental causes
of morbidity and mortality as more important priorities than genetics and genomics, particularly
in the context of limited public health funding.

The literature also revealed that public health providers do not perceive public health genomics
to be part of their job, nor a professional priority.** Until the evidence of public health benefits of
genetic testing can be demonstrated, public health providers might be resistant to embracing
genetics given the other demands of public health practice.

The SACGHS survey of public health providers identified genetic competencies that are
considered important and are frequently and confidently applied. The most important and most
frequently applied competency was demonstrating a basic knowledge of the role that genetics
plays in the development of disease. However, respondents indicated they were most confident
in describing the importance of family history, which may lead to greater uptake among public
health providers of this key element for identifying predisposition to genetic conditions.
Conducting outcomes evaluation of available genetic services ranked the lowest in importance,
in frequency of application, and in confidence in demonstrating this competency. Only one-third
of respondents indicated that resources for implementing genetic and genomic competencies
were adequate or very adequate.

The survey provided important information on the delivery of genetic services to underserved or
vulnerable populations. Respondents described organizational efforts to create culturally and
linguistically appropriate educational materials, conduct community-based participatory
research, train entities within local communities to foster outreach, provide genetic counseling
either in person or via teleconference calls, and conduct research to understand barriers to
community access to genetic services. Strategies and recommendations were also identified to
target vulnerable or underserved populations. These included the need for increased funding to
enhance genetic services and outreach, and, to foster mechanisms for increased community input
from vulnerable or underserved communities; development of websites as part of outreach tools;
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and the need for policies to enhance genetic services, raise awareness, and increase education of
local community members.

Many of the concerns and barriers highlighted in the SACGHS survey of public health providers
were the same as those reported in the literature. Overall, survey respondents had a positive
attitude toward genetics, which may be attributed to the nature of the survey dissemination that
targeted individuals more likely to incorporate genetics into their daily practice.

Consumers and Patients

There is an underlying need for improved genetic literacy beginning in the formative years and
continuing throughout the lifespan, as evidenced by the review of current literature, findings
from a SACGHS survey, and interviews exploring consumer attitudes and beliefs about genetics
and gaps in genetics knowledge. SACGHS’ data-gathering activities found that consumers
understand that there is a relationship between genetics and health outcomes, but they generally
do not understand complex traits and the contribution of genetics to common diseases, nor do
they understand how to use genetic information to optimize health. Levels of genetic knowledge
also have been found to differ by race, ethnicity, and socioeconomic background.

In general, the literature review found that although consumers have a limited understanding of
genetic testing, they have been supportive of it when used for improving disease diagnosis and
prevention. Despite the availability of DTC testing, consumers would prefer to learn about
genetic tests from their health care providers. This desire on the part of consumers underscores
the deficiencies of most primary care providers in their general genetic knowledge and their
specific lack of comfort in selecting, ordering, and interpreting genetic tests and in providing
appropriate genetic counseling. There are indications that the Internet and other forms of media
have become a substantial source for consumer and patient knowledge regarding genetics.

A majority of the SACGHS consumer survey respondents agreed about the need for basic and
relevant genetic health information. This information was defined as knowledge of specific
terminology such as “probabilities” and concepts such as “variability” and “common conditions”
as opposed to “rare variants.” For consumers to understand genetic testing, they must appreciate
the distinction between the risk for a disease and its diagnosis. They also agreed that genetics
education should focus on multifactorial disorders, the value and limitations of genetic testing
and DTC genetic services, and personalized guidance about genetic tests. Even though much of
the data that inform this report were collected shortly after passage of GINA, concerns persist
about confidentiality and disclosure of genetic information that might lead to loss of a job or
insurance. The fear of DNA being collected without consent was also expressed by survey
respondents.

Federal Agency Activity
Findings from the SACGHS surveys of selected Federal agencies conducted in 2003 and 2008
suggest that Federal genetics educational programs and resources for professionals and

consumers increased over the five-year period. Of particular note were the increases in resources
for consumers and nongeneticist professionals.
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CDC has been very active in genetics education efforts and reported funding a number of
activities since 2003.

DOD reported activities related to health care professional education through its medical training
entities in 2003; however, by 2008, educational activities had broadened significantly with
personalized medicine programs and a DOD-wide newborn screening program that includes
education of health care professionals and parents.

In 2003, DOE had already been heavily involved in genetic and genomic education activities as a
result of its participation in the Human Genome Project. By 2008, DOE had established the Joint
Genome Institute (JGI) to increase the incorporation of genomic research at all educational levels
and to develop websites aimed at practicing professionals, K-12 teachers and students, and
graduate students.

HRSA reported 64 educational activities in 2003, but they were primarily targeted to practicing
health care professionals, graduate students, residents, and fellows. HRSA has expanded its focus
over the intervening years to include the general public and a wider range of health care
professionals. It also developed products for all audiences on family history, newborn screening,
and the genetics of common diseases.

NIH reported 41 genetics education and training activities in 2003, including funding to support
NCHPEG. By 2008, NIH had numerous activities within individual Institutes and through some
of its trans-NIH programs.

In 2003, CMS reported having no activities relevant to the SACGHS survey. In response to the
2008 survey, CMS reported that it conducts activities in genetics education and training for
surveyors who conduct laboratory inspections under the Clinical Laboratory Improvement
Amendments.

FTC has been working with FDA and CDC on consumer education for DTC genetic testing. FTC
will continue to evaluate the need for consumer education about DTC genetic tests and will also
monitor consumer-directed advertising of genetic tests and take action, where necessary, to
prevent consumer deception.

EEOC is responsible for Title Il of GINA and provides education and online resources on
prohibitions against employment discrimination on the basis of genetic information. EEOC
provides training on the legal prohibitions against employment discrimination on the basis of
genetic information.

NSF awards grants to promote genetics education for K-12, undergraduate and graduate students,
and the general public. In response to the 2008 SACGHS survey, the agency reported that it
administered approximately 50 active awards that directly or indirectly promote genetics or
genomics education.
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B. THE GROWING NEED FOR EDUCATION AND TRAINING ACROSS
MULTIPLE DISCIPLINES

The issue of how best to translate, interpret, and deliver complex genetic information to health
care professionals and consumers has been examined for several decades. The discipline of
clinical genetics arose in the 1950s,°%° and soon thereafter came the recognition that nongenetics
professionals also play a role in providing genetic services to patients.* In a 1975 report on the
emerging field of genetic screening, the National Academy of Sciences anticipated the
movement of genetics from the specialized clinic toward point of care and signaled an early
concern about the need for an educated workforce in the application of genetics.?*’

As a result of these early efforts, primary care became the center of much of the focus on
professional education needs in genetics. Thirty years ago, Hsia—contemplating the transition of
genetics into primary care—raised the following questions that remain relevant today: “How
much genetic knowledge should primary physicians have? Should they be able to diagnose, treat,
and counsel about all genetic diseases? Will it suffice for them to check the literature or consult a
geneticist whenever a genetic problem arises? Optimal knowledge must lie between these
extremes, because a primary physician must have enough knowledge to recognize a problem as
genetic and should have enough familiarity with genetic principles to be able to use the literature
wisely, or to consult with a geneticist in‘[elligen‘dy.”228

The provision of genetic services by nongenetics professionals is not without challenges.
Greendale et al.?*® suggested potential problems with empowering primary care providers to
assume prominent roles in genetic service delivery, citing their lack of knowledge and disinterest
in the field, while Guttmacher et al.??® argued that implementation of “genomic health care”
would necessitate collaboration and cooperation of all health professionals.

Increasingly these same concerns are occurring in the public health arena, as genomics moves
into population-based applications. The public health perspective will be crucial not only in
application of genetic and genomic knowledge but also in assessing its validity and utility.
Because the clinical validity of genetic information is highly dependent on population
characteristics (i.e., prevalence of the genetic variant, strength of its association with disease,
interactions with other risk factors), the skills of the public health workforce, as well as tools and
resources, will be increasingly important.

In 2005, a federally funded study concluded that the medical genetics workforce was not
sufficient to meet expected patient care needs for clinical genetic services in the next five to 15
years due to several factors including the increased need for genetic services and data showing
that young physicians are not entering the field of genetics.'® These workforce deficiencies have

226 Greendale, K. and Pyeritz, R.E. (2001). Empowering primary care health professionals in medical genetics: How soon? How
fast? How far? American Journal of Medical Genetics. 106:223-232.

221 National Academy of Sciences and National Research Council. Genetic Screening: Programs, Principles and Research.
Washington: National Academy of Sciences, 1975.

228 Hsia, Y.E., Bucholz, K.E., and Austein, C.A. Genetic knowledge of pediatricians and obstetricians (Connecticut, 1975, 1977):
Implications for continuing education. In: Porter, 1.H., and Hook, E.B. eds. Service and Education in Medical Genetics.
Academic Press, 1979. P. 378.

2% Guttmacher, A.E., Jenkins, J., and Uhlmann, W.R. (2001). Genomic medicine: who will practice it? A call to open arms.
American Journal of Medical Genetics. 106(3):216-222.
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not been addressed, and in fact, are being exacerbated as new genetic technologies become
available and demand for genetic services increases.

Legislative proposals have recognized needs in this area, calling for increased funding of
programs to develop and disseminate model training programs, ensure adequate focus on
genetics in certification and accreditation programs, enhance continuing education programs, and
promote competencies across clinical, public health, and laboratory disciplines.?*® However, no
bills have been passed that actually provide funding for such programs.

C. ROLE OF THE FEDERAL GOVERNMENT IN GENETICS EDUCATION

Organizations responding to the SACGHS survey cited lack of resources as a barrier to
advancing genetics education. They suggested that Federal funding, if available, could support
educational grants for faculty training, program development and program evaluation,
development of point-of-care tools and tool kits, research and dissemination of evidence-based
guidelines, increased integration of genetics into clinical decision support, integration of genetics
information with electronic medical records, and development of performance standards. In
addition, establishing a registry of genetic tests would facilitate the evaluation of clinical validity
and utility and thus inform genetic test usage in the clinical setting.

Experts interviewed about consumer needs suggested that consumers believe that the Federal
Government is a more unbiased source of information than commercial sources and that it should
have a central role in public genetics education and literacy efforts. Consumers also think that
government should monitor the societal effects of genetic and genomic testing and services,
clarify the extent to which laboratory tests are regulated, determine who is qualified to provide
genetic services, support formal genetics education in schools, and exert some influence over
educational standards.

Federal and State Governments are viewed as having important roles in educating consumers and
health care providers alike. The Federal Government is seen as the logical repository for
educational information, and many believe it should serve as a clearinghouse for this
information.

The complexity and rapid evolution of knowledge and technology related to genetics and the
varying learning needs of communities and individual consumers will require that educational
efforts and resources directed to consumers be appropriately translated and tailored to specific
segments of the population. Federal funding and additional program development may be
necessary to address disparities in access to consumer educational resources and to provide
educational materials that are appropriately targeted and effectively delivered to various
segments of the population.

Experts who were interviewed about consumer needs considered education about
antidiscrimination laws to be a high priority. Given the public’s concern about genetic

20 For example, the Genomics and Personalized Medicine Act of 2007 (S.976). See
http://olpa.od.nih.gov/tracking/110/senate_bills/session1/s-976.asp. Accessed on February 25, 2010.
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discrimination and lack of awareness of current protections, interviewees thought that efforts
were needed at all levels of government.

Experts interviewed also provided a number of suggestions for the specific role the HHS should
play to improve public genetics education and several major themes emerged. These roles
included serving as a clearinghouse of quality educational information, materials, and programs
geared to the public, health care providers, and State and local health agencies; providing
funding for State and local health agencies, as well as funding to train physicians, nurses, and
genetic counselors; and evaluating genetic tests and services to ensure the validity and utility of
tests and facilitate broad public access to appropriate tests and services.
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V. Conclusions and Recommendations

SACGHS examined the genetics education and training needs of health care professionals,
public health providers, and consumers and patients through surveys, environmental scans, and
literature reviews. Since its last consideration of this area in 2004, SACGHS found that genetics
education and training efforts in the private and public sectors have increased, and a number of
strategies to incorporate genetics into health care have been adopted. However, these efforts have
not kept pace with the emerging understanding of the human genome and rapid evolution of
genetic technologies.

For point-of-care health care professionals and public health providers across all levels of
training, the literature speaks to course materials that have not kept up with the rapid
advancements in genetics and/or have not been effectively incorporated in curricula.
Additionally, genetics education and training efforts are not sufficiently linked to requirements
for accreditation, certification, and licensure. Educational approaches based on genetic
competencies targeted to the training needs of the multiple professional roles within clinical
practice and public health will be required for the workforce to address health needs effectively.
Without additional educational efforts, the gap in knowledge will only widen and continue to
challenge the integration of genetics across the health care and public health landscapes.

Another critical step in promoting increased knowledge of genetics among health care
professionals is ensuring adequate reimbursement for genetic services; particularly, given the
reality that health care professionals—and the professional societies representing them—are
unlikely to invest significant resources in genetics education and training to support services that
are not reimbursable or only partially reimbursable. These services include reimbursement for
the time that health care professionals spend in direct patient care delivering genetic services,
such as providing counseling, conducting informed consent, interpreting genetic tests, and
collecting family history. Such reimbursements would be applicable to all members of
interdisciplinary teams providing genetic services, for distance consultations, and for
telemedicine services that are used in underserved regions. SACGHS made recommendations to
the Secretary regarding the need for reimbursement in its 2006 report Coverage and
Reimbursement of Genetic Tests and Services.’” The Committee urges the Secretary to act on
these previous recommendations as a key element for promoting health care and public health
provider interest and proficiency in genetics.

Another concern—highlighted in numerous workforce analyses—is the shortage of health care
professionals and public health providers trained in genetics. In addition to M.D. and Ph.D
geneticists, others trained in genetics—such as genetic counselors, pharmacists with
pharmacogenomic training, and nurse geneticists—should be encouraged to step into educator
roles. Genetics education programs that use trained peer educators have been successful and well
accepted. Also, enhancing the use of clinical decision support tools will provide just-in-time
education and support the optimal use of genetics and genomics in health care.

Patients and consumers face many challenges in seeking, understanding, and using genetic
information for health care decisionmaking. Studies point to a lack of educational materials that
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are culturally appropriate and tailored to the specific needs of communities and that have been
validated using certified health educational standards to ensure comprehension by the target
audience. Given the wide range of educational levels and motivations among individuals seeking
genetic information, a variety of strategies are needed to enhance learning. These strategies
include expansion of Internet resources, toll-free hot lines, printed materials, and community-
specific radio and television programs that may be more accessible to individuals with lower
literacy or who are nonEnglish speaking. Efforts to improve the quality and accessibility of web-
based resources will be important to provide information in a manner preferred by consumers.

SACGHS surveys of selected Federal agencies conducted in 2003 and 2008 highlighted many
programs and a number of government-sponsored websites that support educational efforts in
genetics. An effort to publicize these resources and maintain a centralized entry point for their
access would facilitate dissemination of accessible, credible genetic information to health
professionals and the public.

SACGHS presents six recommendations that address the identified genetics education and
training needs of health care professionals, public health providers, and consumers and patients.

Recommendation 1

Evidence from the United States and abroad suggests inadequate genetics education of health
care professionals as a significant factor limiting the integration of genetics into clinical care.
Specific inadequacies include the amount and type of genetics content included in undergraduate
professional school curricula and the small amount of genetics-related knowledge and skills of
physicians, nurses, and other health professionals once they enter clinical practice. Modifications
in medical, dental, nursing, public health, and pharmacy school curricula and in medical
residency training programs are needed to ensure that health care professionals entering the
workforce are well-trained in genetics.

1. Innovative approaches that coordinate the efforts of entities involved in health professional
education and training are required to address these gaps. Therefore, HHS should convene a
task force of stakeholders to identify:

A. Outcomes-based education and training guidelines and models;

B. Best practices for enhancing and expanding the content needed to prepare health care
professionals for personalized genomic health care;

C. Mechanisms to assure the incorporation of up-to-date genetic content in standards,
certification, accreditation, electronic health records, and continuing education activities;
and

D. Funding sources for developing and promoting genetics education for relevant health care
professionals.

Recommendation 2

The inherent diversity of the public health workforce makes it difficult to target educational
efforts that are relevant across groups. A systematic effort is needed to evaluate the composition
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of the public health workforce with current job responsibilities related to genetics and genomics
and to identify future priorities, such as the potential impact of affordable genomic analysis.

2. HHS and its public health agencies should:

A. Assess the public health workforce to determine the number and type of public health
providers with responsibilities in genetics and genomics and to ascertain current trends
and future education and training needs;

B. Identify and engage exemplary public health genomic programs to identify critical
workforce information not captured in the assessment; and

C. Using the results of these assessments and to address identified gaps, HHS should:

— Support development of skills, competencies, and leadership in genetics and
genomics that specifically address the identified needs; and

— Based on these skills and competencies, fund the development and
implementation of accessible educational programs and continuing education in
genetics and genomics for the public health workforce.

Recommendation 3

Findings in the literature and SACGHS surveys indicate that health care professionals and public
health providers serving underserved and underrepresented groups and populations face
significant challenges.

3. To increase services and access to care in underserved communities, HHS should:

A. ldentify existing effective educational models for health care professionals and public
health providers in underserved communities;

B. Identify and support programs to increase the diversity and genetic competencies of the
health care workforce serving underserved communities; and

C. Incentivize organizations and ensure that consumers and representatives of rural,
minority, and underserved communities participate in the process of developing
education and training models and materials. Assure that these materials are culturally
and linguistically appropriate and tailored to the unique needs of these diverse
communities.

Recommendation 4

With the vast increase in scientific knowledge stemming from genetics research, the
development of new technologies, and the increase in direct-to-consumer genetic services,
educational efforts are needed to translate this information to reach consumers of all literacy
levels.

4. HHS should identify effective communication strategies for translating genetics knowledge
into information that consumers and patients can use to make health decisions. Specifically,
HHS should:
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A. Support multidisciplinary research that identifies effective methods of patient and
consumer communication;

B. Based on this research, and to reach diverse people and communities, HHS should
develop educational programs that use a wide array of media and community-based
learning and provide culturally and linguistically appropriate materials; and

C. In collaboration with the Department of Education and the National Science Foundation,
support the incorporation of genetics and genomics in K-12 education.

Recommendation 5

A significant amount of genetic-related information directed to consumers and patients exists in
a variety of formats and from a number of sources, but the quality of the content is variable.
Consumers have consistently expressed the desire for accessible, web-based genetic information
that they can trust and consider provision of these resources as a role of the Federal Government.

5. HHS should create and maintain a state-of-the-art Internet portal to facilitate access to
comprehensive, accessible, and trustworthy web-based genetic information and resources for
consumers.

Recommendation 6

6. Because family health history tools are a potentially powerful asset for consumers and health
care professionals to use in risk assessment and health promotion, HHS should:

A. Support efforts to educate health care professionals, public health providers, and
consumers about the importance of family health history;

B. Promote research on how consumers and diverse communities use family history to make
health care decisions and incorporate those research findings into consumer educational
materials;

C. Support the use of family history in clinical care through development of point-of-care
educational materials and clinical decision support tools in electronic health records that
utilize coded and computable family history, genetic, and genomic information; and

D. Promote embedding educational materials in family history collection tools and personal
health records directed to consumers and ensure for all by providing these tools in various
formats.
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Public Commenters

The following individuals and organizations responded to a May 24, 2010, request for public comment on
an earlier version of this report.

America’s Health Insurance Plans

American Academy of Nursing

American Association for Dental Research (Joint comment with American Dental Education Association)
American College of Medical Geneticists

American College of Preventative Medicine

American Dental Education Association (Joint Comment with American Association for Dental
Research)

American Medical Association

American Nurses Association

American Pharmacists Association

Association of Genetic Technologists

Association of Molecular Pathology

Association of Professors of Human and Medical Genetics
Bombard, Yvonne, Ph.D.

Campos-Outcalt, Doug

Chen, Frederick M., M.D., M.P.H.

Chicago State University

Cleveland Clinic

Connecticut Department of Public Health

DNAdirect

Drake University School of Pharmacy & Health Sciences
Ehrle, Lynn Howard, M.Ed.

Life Technologies

MedBiquitous

Mount Sinai School of Medicine

National Association of Pediatric Nurse Practitioners
National Society of Genetic Counselors

Navigenics, Inc.

Northwest Association Biomedical Research

Oncology Nursing Society

Quest Diagnostics

Secretary’s Advisory Committee on Heritable Disorders in Newborns and Children
Shepherd University

Society of General Internal Medicine

University of Tennessee Health Science Center
Washington State Department of Health

Winston Salem Sate University
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Literature Review Methodologies

DATABASES SEARCHED

The following databases were searched via DIALOG platform for the time period: 2003-2009.
MEDLINE, ERIC (Education Resources Information Center/DOE), Social Science Citation Index,
PsycINF, Dissertation Abstracts, Social Sciences Abstracts, Education Abstracts, Biosis Previews,
Science Citation Index; EMBASE were accessed.

SEARCH TERMS

Specific words and phrases used in the literature search can be grouped into several categories,
recognizing that there is overlap. These categories include educational terminology, scientific terms,
social scientific terms and concepts, and terms that identify stakeholders in genetics and genomics
education.

Educational terminology used:

EDUCATION, TRAINING, TEACHING, INSTRUCTION, CONTINUING EDUCATION
LITERACY, KNOWLEDGE, COMPETENCE, LEARNING

EDUCATION MODEL

HEALTH EDUCATION

UNIVERSITY PROGRAM, COURSE, CLASSES

SYLLABUS, CURRICULUM

INNOVATE

METHOD

Scientific terms used:

GENOMIC, GENETIC, HUMAN GENOME
PHARMACOGENOMIC, PHARMACOGENETIC
TOXICOGENOMIC, TOXICOGENETIC
FORENSIC

EVOLUTIONARY, EVOLUTION

MOLECULAR

POPULATION GENETICS

EPIDEMIOLOGY

Social scientific terms and concepts used:
ATTITUDE
BELIEF

Stakeholders in genetics and genomics were identified using terms such as:
HEALTHCARE, HEALTHCARE PROVIDER, PRIMARY CARE
PROFESSIONAL, MEDICAL, PHARMACEUTICAL

HEALTH SCHOOL, SCHOOL, COLLEGE, UNIVERSITY

PUBLIC HEALTH

STUDENT, PUPIL

PATIENT

GENERAL PUBLIC, CONSUMER

PHYSICIAN ASSISTANT
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Genetics and Genomics Competencies,
Accreditation, and Licensing of Selected
Health Care Providers

HEALTH CARE PROFESSIONALS

Competencies for All Health Care Professionals

Competencies developed for all health care professionals by the National Coalition for Health
Professional Education in Genetics include:

At a minimum, each health care professional should be able to:

Examine one’s competence of practice on a regular basis, identifying areas of strength and areas
where professional development related to genetics and genomics would be beneficial
Understand that health-related genetic information can have important social and psychological
implications for individuals and families

Know how and when to make a referral to a genetics professional

In the knowledge domain, all health professionals should understand:

Basic human genetics terminology,

Basic patterns of biological inheritance and variation, both within families and within
populations,

How identification of disease-associated genetic variations facilitate development of prevention,
diagnosis, and treatment options,

The importance of family history (minimum three generations) in assessing predisposition to
disease,

The interaction of genetic, environmental, and behavioral factors in predisposition to disease,
onset of disease, response to treatment, and maintenance of health,

The difference between clinical diagnosis of disease and identification of genetic predisposition
to disease (genetic variation is not strictly correlated with disease manifestation),

Various factors that influence the client’s ability to use genetic information and services, for
example, ethnicity, culture, related health beliefs, ability to pay, and health literacy,

The potential physical and/or psychosocial benefits, limitations, and risks of genetic information
for individuals, family members, and communities,

Resources available to assist clients seeking genetic information or services, including the types
of genetics professionals available and their diverse responsibilities,

The ethical, legal and social issues related to genetic testing and recording of genetic information
(e.g., privacy, the potential for genetic discrimination in health insurance and employment), and
One’s professional role in the referral to or provision of genetics services, and in follow-up of
those services.

In the skills domain, all health professionals should be able to:

C-2

Gather genetic family history information, including at minimum a three-generation history,
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Identify and refer clients who might benefit from genetic services or from consultation with other
professionals for management of issues related to a genetic diagnosis,

Explain effectively the reasons for and benefits of genetic services,

Use information technology to obtain credible, current information about genetics, and

Assure that the informed-consent process for genetic testing includes appropriate information
about the potential risks, benefits, and limitations of the test in question.

In the attitudes domain, all health professionals should:

Appreciate the sensitivity of genetic information and the need for privacy and confidentiality, and
Seek coordination and collaboration with an interdisciplinary team of health professionals.

Examples of the eighteen critical “minimums” in the three content areas spanning knowledge, skills,
and attitude domains:

Basic requirements, such as understanding:

Basic genetic terminology,

Patterns of inheritance,

Differences between genetic inheritance and risk predisposition,

The importance of family history,

The role of the environment in gene-environment interactions,
Cultural and psychosocial factors,

How to initiate and follow-through on referral for genetic services,
Recognition of available resources for patients and families,
Risks/benefits of genetic testing, and

Ethical, legal, and social implications in provision of genetics services.

Skill-specific competencies include the ability to:

Accurately elicit a patient’s three-generation family history,

Identify and refer clients to relevant professionals given a genetic diagnosis,

Effectively communicate why a patient would want to consider utilizing genetic services,

Use technology to obtain accurate information about genetics, and

Ensure any informed consent process in the genetic testing process includes accurate review of
risks, benefits and limits of test being considered.

Attitude-specific requirements outline that health care professionals should be able to:

Appreciate the need for privacy and confidentiality when working with a patient about their
genetic information, and

Preemptively seek interdisciplinary collaboration with other health care professionals when
providing, discussing, or initiating genetic services for a client.
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PHYSICIANS
Competencies for Physicians

As part of the Association of American Medical Colleges’ (AAMC) 2004 Medical School Objectives
Project, 21 learning objectives in genetics were established across attitude, knowledge, and skill
domains.?*! In January 2010, the AAMC and the Association of Professors of Human and Medical
Genetics jointly developed Core Competencies for Medical School Genetics Education providing
recommendations on the fundamental genetics principles that should be demonstrated by all medical
school graduates.232 This updated set of competencies conforms to requirements of the Liaison
Committee on Medical Education (LCME) that it be mapped to educational objects set forth by the
Accreditation Council for Graduate Medical Education and broadly categorize as:

e Organization of the genome and regulation of gene expression as it relates to medical genetic
diagnosis;

e Genetic variation and the implications for diversity of normal variation and disease;

e Principles of inheritance patterns;

o Clinical, ethical and social implications for diagnosis, family health, prediction, and personalized
medicine;

e Importance of genetic testing including cytogenetics, molecular genetics, genome sequencing,
and biochemical genetics;

e Unique features of the genetics for cancer and prenatal diagnosis; and

e Treatment of genetic conditions including family counseling.

In 2009, AAMC collaborated with the Howard Hughes Medical Institute and released a report on updated
expected competencies for graduating physicians and pre-medical program students.?** Medical school
competencies span eight domains; those specific to genetics include knowledge and competent
application of “individual and population-based genetics and genomics to guide medical care decisions.”
Many subcomponent competencies have genetic and genomic elements such as pharmacogenomics and
pharmacogenetics, and the analytical validity, clinical validity, and clinical utility of genetic tests.

From 2000 to 2008, ACMG published numerous condition-specific medical practice and diagnostic
evaluation guidelines specific to single-gene disorders, including guidelines for genetic susceptibility to
breast and ovarian cancer, carrier screening for spinal muscular atrophy, carrier screening for Ashkenazi
Jewish individuals, genetic testing for colon cancer, and many others.*

These clinical guidelines and practice standards have helped shape practice uniformity with respect to
work-ups for common genetic conditions across primary care, pediatrics, oncology, obstetrics, and
psychiatric clinical settings. Many of these clinical guidelines were released jointly with the American
Society of Human Genetics (ASHG).

21 Association of American Medical Colleges. (2004). Report VI Contemporary Issues in Medicine: Genetics Education. See
www.ttuhsc.edu/som/curriculum/documents/msop_genetics.pdf. Accessed on November 24, 2009.

22 pssociation of Professors of Human and Medical Genetics. APHMG Medical School Core Curriculum in Genetics. See
http://www.aphmg.org/. Accessed on March 31, 2010.

23 Howard Hughes Medical Institute-Association of American Medical Colleges. (2009). Scientific Foundations for Future
Physicians: Report of the HHMI-AAMC Committee. See www.hhmi.org/grants/pdf/08-209 AAMC-HHMI_report.pdf. Accessed
on November 24, 2009.

23 American College of Medical Genetics. Practice Guidelines. See
www.acmg.net/AM/Template.cfm?Section=Practice_Guidelines&Template=/CM/HTMLDisplay.cfm&ContentiD=3701.
Accessed on November 24, 2009.
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Reflecting the scientific progress beyond single-gene disorders, in January 2007, ASHG released policy
recommendations concerning DTC genetic testing technologies.235 The scope of this policy statement
pertained to health-related DTC testing, but the overall policy outlined specific issues that health care
providers should be mindful of when interacting with patients who use DTC genetic tests for complex
disease susceptibility determinations (e.g., diabetes, heart disease, depression, and cancer). ASHG’s
primary recommendation concerning health care professionals indicated that professional societies would
need to assume a greater level of responsibility in educating their members about this type of genetic
testing.

Many professional societies have released or revised practice competency standards or policies focused
on genetics and genomics. For example:

e In 2008 the American Academy of Family Physicians released a medical genetics core
competency guideline document for residency training.?*® Minimal standards include being able
to (1) identify patients at risk for genetic conditions through accurate collection of personal and
family histories, (2) effectively ascertain both environmental and behavioral genetic risk factors
from a patient interview, (3) appreciate ethical and social implications of any genetic testing
efforts, and (4) recognize limitations in personal genetics knowledge and practice capacity by
seeking further multi-disciplinary counsel if uncertain about how to help a patient.

e The American Medical Association (AMA) has adopted policies that encourage physicians to
become more knowledgeable about genetic testing for complex diseases such as hereditary
cancer. The policy encourages patients interested in genetic testing to contact a health care
provider and directs the AMA to assist educating physicians about genetics-related clinical
practice issues. >’

e The American Academy of Pediatrics’ Committee on Genetics has authored numerous policy and
professional practice statements on various heritable and complex health conditions.?®

e Updated annually, the American Society of Clinical Oncology develops evidence-based clinical
practice guidelines outlining appropriate methods and standards of cancer care related to clinical
diagnoses and management of conditions. Included are reviews of current genetic technologies in
cancezr3 9management settings, and recommendations on use of approved medical procedures and
tests.

In June 2009, NIH, the Centers for Disease Control and Prevention (CDC), and HRSA convened a
workshop that included participants from health professional organizations representing primary care
providers.240 The workshop focused on incorporation of genetics and genomic medicine into maternal and

25 Hudson, K., Javitt, G., Burke, W., and Byers, P., along with the American Society of Human Genetics Social Issues
Committee. (2007). ASHG Statement on direct-to-consumer testing in the United States. The American Journal of Human
Genetics. 81:635-637.

2% American Academy of Family Physicians. Recommended Curriculum Guidelines for Family Medicine Residents, Medical
Genetics. See

www.aafp.org/online/etc/medialib/aafp _org/documents/about/rap/curriculum/medical_genetics.Par.0001.File.tmp/medicalgenetic
s.pdf. Accessed on November 16, 2009.

2! American Medical Association Policy Database. See http://www.ama-assn.org/ama/pub/advocacy/policy-finder.shtml.
Accessed on January 14, 2010.

28 American Academy of Pediatrics, Committee on Genetics. See www.aap.org/visit/cmte18.htm#statements. Accessed on
November 16, 2009.

2% American Society of Clinical Oncology. Guidelines. See www.asco.org/ASCOv2/Practice+&+Guidelines/Guidelines.
Accessed on November 16, 2009.

240 Kemper, A.R., Trotter, T.L., Loyd-Puryear, M.A., Kyler, P., Feero, W.G., and Howell, R.R. (2010). A blueprint for maternal
and child health primary care physician education in medical genetics and genomic medicine: recommendations of the United
States Secretary for Health and Human Services Advisory Committee on Heritable Disorders in Newborns and Children.
Genetics in Medicine. 12(2):77-80.
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child health care. A list of knowledge areas for maternal and child health primary care providers was
developed based on the ongoing work of NCHPEG and the recognition that primary care providers
underestimate the degree to which genetics and genomic medicine play in the health of their patients.

e Genetics and genomic medicine literacy, including understanding of basic terminology, types of
mutations, and how genes and the environment can interact to affect health;

e The interpretation of clinical utility of genetic tests;

e The role of primary care providers in newborn screening;

e How to collect, document, and act on a family health history across the lifespan of a woman and
her family;

e Sources for guidelines and clinical recommendations for genetics and genomic medicine in
primary care;

e Methods of informing families about genetic testing and obtaining consent;

e How to communicate information about risk of conditions to women before pregnancy and when
pregnant; and

e When and how to refer families to a genetic counselor or geneticist.

Workshop participants identified the lack of time as the most important barrier to educating primary care
providers in genomic medicine for both those in training and those in practice. Lack of geneticists to
provide education, mentoring, and curricular oversight in residency programs and lack of enthusiasm
about genetics and genomic medicine by trainees and those in practice limit effective educational efforts.

To address the issues identified during the workshop, the recommendations summarized below, were
made and subsequently adopted by the Advisory Committee on Heritable Disorders in Newborns and
Children:

o Develop a case-based genetics and genomic medicine educational curriculum that could be
incorporated into residency training programs that presents common genetic concepts using
scenarios.

e Ensure that board certification exams assess knowledge related to core educational goals and
basic literacy in genetics and genomic medicine.

e Make available continuing medical education (CME) at meetings and through the Internet that
focuses on practical aspects of incorporating genetics and genomic medicine into primary care,
focusing on useful skills such as obtaining family history and identifying red flags for referral for
genetic counseling.

e Promote participation in these educational activities through the maintenance of board
certification process.

o Create a website that would include clinical recommendations and practical office tools to
facilitate incorporation of genetic and genomic medicine into routine practice.

The workshop endorsed the development of the Genetics in Primary Care Training Institute (GPCT]I)
based on the concept of a “learning collaborative”?** that would pair primary care providers with experts
in genetic and genomic medicine. These learning collaboratives would develop a 1-year project that
includes an outcomes component, and the training institute would then formally evaluate these projects to
inform the process of broader dissemination. The Advisory Committee on Heritable Disorders in
Newborns and Children approved the learning collaborative concept and recommended that HRSA
provide funding for the project. HRSA is implementing this recommendation through the formation of

21 young, P.C., Glade, G.B., Stoddard, G.J., and Norlin, C. (2006). Evaluation of a learning collaborative to improve the
delivery of preventive services by pediatric practices. Pediatrics. 117(5):1469-1476.
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GPCTI and funding the initiative as a Special Project of Regional and National Significance by the
Maternal and Child Health Bureau at HRSA.

Education and Licensure of Physicians and Accreditation of Medical Schools

In the United States there are 131 accredited medical schools granting M.D. degrees and 25 colleges of
osteopathic medicine granting D.O. degrees.?*? In 2001, the Association of Professors of Human and
Medical Genetics and ASHG released a report, “Medical School Core Curriculum in Genetics,” outlining
critical education elements to be required in medical preparation programs.243 Building on these efforts in
2004, the AAMC (representing all medical schools, approximately 400 teaching hospitals, 68 Veterans
Affairs departments, and 90 professional societies), reported that greater genetics training was a critical
requirement and provided competencies.244 Driving this need is a significant shortage of medical genetics
experts prepared to address the onslaught of implications stemming from genetic science.**?* Subsequent
analyses of issues identified in these reports confirmed that medical students’ genetic knowledge and
competence demonstrated a need for medical schools to integrate additional training and education.?*>4

A recent analysis of genetic content in graduate medical curriculums found that 77 percent of programs
taught medical genetics only in the first year of medical school and that 47 percent failed to incorporate
any genetic content in third and fourth year instruction.** Furthermore, only 11 percent provided practical
clinical applications of genetics. In addition, 46 percent reported stand-alone courses only, with the
remaining respondents offering medical genetic content built into another course. A key recommendation
from several organizations to obtain a genetically competent physician workforce is to reorient
undergraduate scientific foundations and integrate genetic and genomic science concepts into, and across,
all medical education requirements. "%

To obtain an M.D. professional license, students must successfully pass the United States Medical
Licensing Examination (USMLE), a three-step examination administered by the independent medical
licensing authority, the National Board of Medical Examiners.?*® Genetic content includes DNA and
RNA concepts related to biochemistry and molecular biology coursework; congenital human
development; Hardy-Weinberg principles; pharmacogenetics; and standard heritable conditions (e.g.,
single-gene disorders, chromosomal aberrations) and skills related to their clinical management. Genetic
content is similarly incorporated in the final examination.?>®

222 pssociation of American Medical Colleges. Medical Schools. See www.aamc.org/medicalschools.htm and American
Association of Colleges of Osteopathic Medicine. See http://www.aacom.org/people/colleges/Pages/default.aspx. Accessed on
November 24, 2009.

23 pssociation of Professors of Human and Medical Genetics/American Society of Human Genetics. Medical School Core
Curriculum in Genetics. See www.ashg.org/pdf/Medical%20School%20Core%20Curriculum%?20in%20Genetics.pdf. Accessed
on November 16, 2009.

244 Korf, B.R. (2005). Genetics training in the genomic era. Current Opinion in Pediatrics. 17(6):747-750.

25 Telner, D.E., Carroll, J.C., and Talbot, Y. (2008). Genetics education in medical school: a qualitative study exploring
educational experiences and needs. Medical Teacher. 30(2):192-198.

246 Baars, M.J., Scherpbier, AJ., Schuwirth, L.W., Henneman, L., Beemer, F.A., Cobben, J.M., Hennekam, R.C., Verweij, M.M.,
Cornel, M.C., and ten Kate, L.P. (2005). Deficient knowledge of genetics relevant for daily practice among medical students
nearing graduation. Genetics in Medicine. 7(5):295-301.

247 Howard Hughes Medical Institute-Association of American Medical Colleges. 2009. Scientific Foundations for Future
Physicians: Report of the HHMI-AAMC Committee. www.hhmi.org/grants/pdf/08-209 AAMC-HHMI_report.pdf. Accessed on
November 24, 20009.

248 Spencer, A.L., Brosenitsch, T., Levine, A.S., and Kanter, S.L. (2008). Back to the basic sciences: an innovative approach to
teaching senior medical students how best to integrate basic science and clinical medicine. Academic Medicine. 83(7):662-669.
28 United States Medical Licensing Examination. About USMLE. See

www.usmle.org/General Information/general _information about.html. Accessed on November 16, 2009.

20 Ynited States Medical Licensing Examination. Content Outline. See
http://www.usmle.org/Examinations/stepl/content/principles.html. Accessed on November 16, 2009.
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To obtain a D.O. license, students must successfully pass the Comprehensive Osteopathic Medical
Licensing Examination (COMLEX-USA), also a three-step examination process administered by an
independent medical licensing authority—the National Board of Osteopathic Medical Examiners. Genetic
content for COMLEX-USA is similar to USMLE, but differing approaches between M.D. and D.O.
programs result in variability of the approach to health and illness management on the examinations.
Moreover, recently emerging concepts of genomics resulting in dynamic probabilistic contexts for
chronic disease in individual patients is usually not included on these examinations.**

For all physicians, state medical licensing boards require evidence of CME each year for license re-
registration, which needs to be submitted at one to four year intervals depending on the state. Great
variability exists across state medical board requirements, with some boards requiring evidence for as
little as 12 hours per year, to as many as 50 hours per year.252 Although physicians may obtain genetic
education and training through pre-approved sponsored activities such as seminars, conferences, self-
learning opportunities, and other professional development activities, requirements are not tied to minimal
completion of genetic content. Genetic content across certificates is not well tracked and presumably
contains great variability in amount and type of information provided.

Accreditation of U.S. medical school programs is provided through the Liaison Committee on Medical
Education (LCME) or the American Osteopathic Association (AOA). Published LCME accreditation
standards require basic science instruction and include mention of genetics, but the standards do not
outline either amounts or presence of %enetics topic requirements before accreditation is issued to a
graduate medical education program.2 3 AOA similarly addresses genetics in its accreditation processes—
presence of genetics is required under the umbrella of basic science requirements and the care of
hereditary conditions.?**

NURSES
Competencies for Nurses

In 2005, genetics competencies for all practicing RNs were developed by consensus and endorsed by 49
professional organizations, encompassing four areas of clinical action: (1) correctly applying/integrating
genetic and genomic knowledge when assessing patients; (2) accurately identifying patient
genetic/genomic needs and issues; (3) conducting appropriate patient referrals; and (4) providing
competent education, clinical care and psychosocial support to patients and families.?>>2%%"2%8

%! United States Medical Licensing Examination. 2009 USMLE Bulletin — Overview. See

www.usmle.org/General Information/bulletin/2009/overview.html. Accessed November 24, 2009.

%2 state Medical Licensure Requirements and Statistics, 2006. Continuing Medical Education for Licensure Re-registration. See
www.ama-assn.org/amal/pub/upload/mm/455/licensurerereg-06.pdf. Accessed on November 16, 2009.

%3 |_jaison Committee on Medical Education. Functions and Structure of a Medical School, Standards for Accreditation of
Medical Education Programs Leading to the M.D. Degree, June 2008.

See www.lcme.org/functions2008jun.pdf.

%% |_jaison Committee on Medical Education. Standards for Accreditation of Medical Education Programs Leading to the M.D.
Degree (2008), See www.osteopathic.org/pdf/SB03-Standards%200f%20Accreditation%20July%202009.pdf. Accessed on
November 24, 2009.

255 Jenkins, K., and Calzone, K.A. (2007). Establishing the essential nursing competencies for genetics and genomics. Journal of
Nursing Scholarship. 39(1):10-16.

256 Calzone, K.A., Cashion, A., Feetham, S., Jenkins, J., Prows, C., Williams, J.K., and Wung, S.F. (2010). Nurses transforming
health care using genetics and genomics. Nursing Outlook 58(1), 26-35.

7 Consensus Panel on Genetic/Genomic Nursing Competencies (2006). The essentials of baccalaureate education for
provessional nursing practice. See http://www.aacn.nche.edu/Education/pdf/baccessentials08.pdf. Accesssed on November 24,
2009.
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Correctly integrating genetic and genomic knowledge encompasses the nurse’s ability to:

e Appreciate genetics and genomics in prevention, screening, diagnostics, treatment selection,
monitoring, and clinical outcome evaluation processes

Collect a complete family health history

Accurately construct a multi-generational pedigree

Collect patient health histories that include genetic/genomic health information

Perform physical assessments that include genetic/genomic risk factors

Assess patient understanding of genetic/genomic information

Competently construct plans of health care that incorporate genetics and genomics

Patient identification skills expected of professional nurses encompasses their ability to:

e Ascertain who could benefit from genetic/genomic information or services

e Recognize accurate sources of genetic/genomic information for patients based upon their unique
health needs

e Appreciate relevant ethical, legal, and social implications related to genetic information and
genomic technologies

o Define issues acting against a patient’s ability to autonomously and voluntarily gather relevant
genetic information and act upon findings

Genetics and genomics health care services that all nurses are expected to provide include:

e Accurately interpret genetic/genomic health information (e.g., diagnostic tests, health histories)

e Appropriately collect and review genetic/genomic health information from reliable information
sources to facilitate a patient’s decisionmaking

e Correctly apply genetics and genomics information into health promotion counseling for patients

e Correctly use genetic/genomic health interventions to improve patient health outcomes

e Work with other members of the multi-disciplinary clinical team, including allied health
providers and insurance companies, to provide genetics and genomics clinical care

e Correctly use interventions and treatments that are tailored to patients’ genetic/genomic health
needs

e Correctly evaluate patient health outcomes following use of genetic/genomic health intervention
or treatment, and facilitate redirection of health care planning as necessary

Education and Licensure of Nurses and Accreditation of Nursing Schools

As of 2004, there were more than 2.9 million nurses, of which 45.6 percent graduated from nursing
school before 1984.%° Nursing contains great academic and professional heterogeneity stemming from
multiple academic pathways to becoming a registered nurse (RN); two accrediting bodies for academic
curricula with varying requirements; presence of nursing education programs that lack accreditation; and

258 Essentials of Genetic and Genomic Nursing: Competencies, Curricula Guidelines, and Outcome Measures; 2"
edition. (2008). See www.genome.gov/Pages/Careers/HealthProfessionalEducation/geneticscompetency.pdf. Accessed on
November 24, 2009.

% S. Department of Health and Human Services. 2005. The Registered Nurse Population: Preliminary Findings from the
National Sample Survey of Registered Nurses, March 2004. HRSA Bureau of Health Professions, Division of Nursing.
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numerous specialty advanced practice pathways with variable routes to certification (e.g., family nurse
practitioner (NP), pediatric NP, geriatric NP). Genetic content is required by the American Association of
Colleges of Nursing Baccalaureate Essentials, which serve as the basis for Commission on Collegiate
Nursing Education (CCNE) accreditation. However, very little data exist to ascertain extent of genetics
integration in U.S. nursing curricula. There are more than 1,600 tracked accredited nursing programs;
however, there are more schools of nursing that are not accredited and are difficult to monitor.

Entry-level professional RNs may pursue one of four possible academic paths: (1) a four-year
baccalaureate in nursing offered by colleges or universities; (2) a two- to three-year associate degree in
nursing offered by community and junior colleges; (3) a three-year hospital-based diploma program; or
(4) as a Clinical Nurse Leader, that is, an individual who is entry-level with a B.S. in another field but
enter nursing with a master’s preparation. The current trend within the nursing field; however, has been to
pair associate/diploma programs with baccalaureate institutions to increase numbers of nurses with
baccalaureate preparation. In 2006, there were 709 organizations offering bachelor’s de%rees, 850
organizations offering associate degrees, and 70 programs offering hospital diplomas.26

Advanced Practice Nurses (e.g., NPs, clinical nurse specialists, certified nurse midwives, certified
registered nurse anesthetists) are RNs who obtain a master’s degree from one of the country’s 448
accredited nursing programs. Eventually expected to replace master’s prepared Advanced Practice
Nurses, Doctors of Nursing Practice (D.N.P.) are RNs who obtain a practice-based doctoral degree from
one of the country’s 92 accredited D.N.P. programs. Available since 2005, the D.N.P. represents a new
movement in nursing to incorporate greater foundations of scientific knowledge, as the D.N.P. is
equivalent to other health professional doctorates. An additional 100 schools of nursing are expected to
implement D.N.P. programs at their institutions in the near future.?®

The need for education of nurses in genetics is well documented.?*? Available figures from a subset of the
country’s accredited schools of nursing published in 1999 indicated less than 10 median hours of total
genetics instruction across programs; 30 percent contained none at all.** A recent follow-up evaluation of
a small sub-sample of these schools suggests that not much progress has been made in integrating
genetics instruction hours in accredited baccalaureate, accelerated, diploma, and associate degree
programs.263

A 2005 nursing faculty survey conducted by Prows, et al. found that 29 percent of schools reported no
genomic curriculum content (no change since similar data were collected in 1996), citing an already
overloaded curriculum and lack of knowledge among faculty about genetics.?®® The vast majority of
programs responding to the survey offered five hours or less on genetic content.

Individual state boards of nursing manage and issue professional RN licenses; however, some states have
chosen to be part of a broader effort to streamline requirements and are members of the National Council
of State Boards of Nursing. Individuals completing an approved nursing program by state nursing boards
from baccalaureate, associate, or diploma programs must successfully complete the National Council
Licensure Examination (NCLEX) to obtain the RN professional license. Little genetic content is
contained in NCLEX and certification examinations, and at the master’s level, there is significant

260 Byreau of Labor Statistics. Occupational Outlook Handbook, 2008-2009 Edition. See www.bls.gov/oco/ocos083.htm.
Accessed on November 16, 2009.

%81 American Association of Colleges of Nursing. Doctor of Nursing Practice Talking Points. See
http://www.aacn.nche.edu/DNP/talkingpoints.htm. Accessed on December 12, 2009.

22 prows, C.A., Glass, M., Nicol, M.J., Skiton, H., and Williams, J. (2005). Genomics in nursing education. Journal of Nursing
Scholarship. 37(3):196-202.

%3 prows, C., Calzone, K., and Jenkins, J. (2006). Genetics content in nursing curriculum. Paper presented at the National
Coalition Health Professional Education in Genetics, Bethesda, MD.
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variability in exam criteria across the certifying organizations. The Genetic Nursing Credentialing
Commission is recognized by the American Nurses Association and offers two clinical genetics specialty
certifications, one for baccalaureate RNs. (Genetics Clinical Nurse) and one for master’s prepared nurses
(Advanced Practice Nurse in Genetics). At the time this report was written, there were 40 individuals
certified as Advanced Practice Nurse in Genetics and 11 individuals certified as Genetics Clinical
Nurse.?®* Nurses in genetic practice settings with direct patient, family, client, and colleague in-service
teaching responsibilities can obtain these credentials to enhance their professional portfolios.

There are two bodies that accredit educational institutions and curricula for the nursing profession: the
National League for Nursing Accrediting Commission (NLNAC) and the CCNE arm of the American
Association of Colleges of Nursing. NLNAC accredits all levels of nursing academic programs from
diploma and associate degrees (as well as licensed practical nurse programs) to advanced practice and
D.P.N.s; the CCNE accredits only baccalaureate and graduate nursing academic programs. The two
organizations have very different assessment criteria, and consequently some schools carry accreditation
from both. NLNAC and CCNE now require objective evidence of genetic content or instruction in
nursing curriculums.® For programs renewing during the next accreditation cycle in 2010, CCNE will
begin to assess if schools are moving toward incorporation of genetic content.

CE for RNs is extremely heterogeneous and in some states is monitored per the requirements of state
boards of nursing. Presently, 19 states have no CE requirements for renewal of active RN licenses.”®® The
remaining states have widely varying requirements, extending from as little as 5 hours of CE per year to
as many as 15 hours per year. No state board of nursing has a genetics and genomics requirement for
maintenance of an active RN professional license.

PHYSICIAN ASSISTANTS
Competencies for Physician Assistants

Four physician assistant (PA) organizations represent more than 84,000 PAs, 40 percent of whom work in
primary care. A 2008 survey by these PA organizations among members found that 85 percent of
respondents had gathered family history in the past six months and 70 percent indicated that they had
used that information in decisionmaking. Yet only 22 percent reported feeling that their supervising
physician was knowledgeable about genetics.

A survey of PA training programs found that 81 percent perceive a need to enhance their genetics
curriculum despite an already overloaded curriculum and lack of time to develop resources.?’ In
response, the Physician Assistance Education Association is creating faculty development opportunities,
monitoring and reporting innovations in genetics education, developing curricula resources for best
practices, developing assessment tools for students and faculty, and developing a database to track
genetics activities and outcomes in PA education. These professional organizational efforts use traditional
methods of dissemination—newsletters, annual conferences, journals, and web-based continuing
education activities—to educate members in genetics. Recently, an ad hoc group of clinical leaders

264 personal communication, Jeanine Seguin Santelli, Ph.D., A.N.P.-B.C./G.N.P.-B.C. GNCC, Executive Director. Keuka Park,
N.Y. December 14, 2009.

%65 National League for Nursing Accrediting Commission, Inc. NLNAC 2008 Standards and Criteria. See
www.nlnac.org/manuals/SC2008.htm. Accessed on November 24, 2009.

266 NurseWeek. Nursing Continuing Education Requirements by State. See www.nurse.com/ce/Requirements.html;
http://www.nursingcenter.com/pdf.asp?AlID=636579. Accessed on November 16, 2009.

%7 presented by M. Rackover at “Developing a Blueprint for Primary Care Physician Education in Genomic Medicine,” June 8-9,
2009. National Institutes of Health, Bethesda, MD.
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established the Essential Physician Assistant Guidelines for Genetics and Genomics.?*® Similar to other

professional efforts, their proposed competencies are focused on three core concepts—knowledge, skills,
and attitudes.

Knowledge requirements include understanding genetics terminology, inheritance patterns, diagnostics,
family history assessment, screening, and making appropriate referrals, among other issues. PAs are
expected to have the skills to elicit family history, identify the need for referrals, provide patient
education (including providing credible sources of information), and assess the benefits and limits of
genetic tests. They are also expected to understand the sensitivity of genetic information, appreciate
psychosocial and cultural factors, and be knowledgeable about social, legal, and ethical concerns.

Education and Licensure of Physician Assistants and Accreditation of PA Programs

Academic paths to becoming a PA include baccalaureate study prior to acceptance into a Surgical or
Physician Assistant graduate program. There are presently 136 accredited PA programs in the United
States; they average 26 months in duration and comprise one year of didactic and one year of clinical
training. Recent survey results of 100 accredited PA programs indicated two-thirds of them devote 7 to 20
hours to genetics content in their curricula, and many plan to incorporate further genetic content in the
near future.?® Recognizing the importance that genetics is garnering for future clinical practice, recent
foundational curriculum guidelines were issued, and cover content ranging from classic medical genetics
to Human Genome Project implications and polymorphisms as genetic health markers.2"° Following
completion of an accredited program, the National Commission on Certification of Physician Assistants
(NCCPA) certifies PA candidates. For individuals to receive the Physician Assistant-Credentialed (PA-C)
credential, they must meet professional knowledge and skill standards as measured by successful
performance on the Physician Assistant National Certifying Exam (PANCE).271 Although covering
single-gene disorders and other hereditary conditions, the PANCE does not include a genetics section or
genomics content.

Accreditation of physician assistant programs is granted via the Accreditation Review Commission on
Education for the Physician Assistant. The current standards were last reviewed in 2006 and include
requirements for instruction of molecular concepts as related to health and disease, including gjenetics.272
However, similar to other disciplines, these standards are largely restricted to biologic scientific principles
and limited clinical application contexts, such as single-gene disorders.

The American Academy of Physician Assistants is the primary professional organization representing the
clinical, educational, and research interests of the PA community and offers discipline-specific CE. To
maintain active certification status, certified PAs must complete 100 CE hours every two years. At least
half of all CE units (50 hours) must come from attending seminars or conference sessions from pre-
approved sponsor sources. The remaining 50 hours of CE can come from elective sources (e.g., journal
reviews, practice-related activities, self-learning modules, independent studies), for which genetics and
genomics content is covered only as a function of individual interest. Re-certification is required every six

268 Rackover, M., Goldgar, C., Wolpert, C., Healy, K., Feiger, J., and Jenkins, J. (2007). Establishing essential physician assistant
clinical competencies guidelines for genetics and genomics. Journal of Physician Assistant Education. 18(2):47-48.

269 National Institutes of Health. Physician Assistant Competencies for Genomic Medicine: Where We Are Today and How to
Prepare for the Future. Meeting Summary, March 29-30, 2007. See
www.genome.gov/Pages/About/OD/ReportsPublications/PAMeetingSummaryMarch2007.pdf. Accessed on November 16, 2009.
2% Goldgar, C.M., and Rackover, M. (2008). Recommendations for a Physician Assistant medical genetics curriculum. The
Journal of Physician Assistant Education. 19(2):30-36.

271 National Commission on Certification of Physician Assistants. See www.nccpa.net/. Accessed on November 24, 2009.

212 pccreditation Review Commission on Education for the Physician Assistant, Inc. Accreditation Standards for Physician
Assistant Education. 3rd edition (October, 2007). See http://www.arc-pa.org/acc_standards/. Accessed on November 24, 2009.
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years by NCCPA via the Physician Assistant National Recertifying Exam, with genetic examination
content similar to the PANCE.

GENETIC COUNSELORS

Competencies for Genetic Counselors

Practiced-based competencies were issued by the American Board of Genetic Counseling in 2008.%"
They focus on the need for all genetic counselors to demonstrate competency spanning four skill-based
content domains: (1) communication; (2) critical thinking; (3) interpersonal counseling and psychosocial
assessment; and (4) professional ethics and values.

Professional ethics and values expected of genetics counselors include the ability to serve their profession
by maintaining expected ethical, legal and philosophical approaches valued by the genetic counseling
community; advocating for clients and families; presenting and exploring research options with clients;
accurately identifying self limitations in knowledge and practice capacities; and continually developing
professionally.

Communication skills encompass the genetic counselor’s need to:

Establish a mutually agreeable counseling plan with clients

Comprehensively elicit family history information

Accurately obtain client medical histories in a variety of clinical settings

Ascertain complete social/psychosocial histories

Accurately convey technical medical and genomic information to clients

Accurately communicate reproductive options

Communicate all information to clients and families with cultural competence, and
Plan and organize professional education programs on genetics and counseling issues

Critical thinking skills for genetic counselors include the ability to:

Identify and calculate genetic and teratogenic predictive risks

Evaluate a client’s social/psychosocial history

Integrate the entirety of a client’s medical information to guide client/family counseling needs
Demonstrate ability to manage case portfolio needs

Assess a client’s capacity and ability to understand genetic information and redirect care plans
accordingly, and

o Identify and access local, regional, and national clinical genetics resources for clients and
families

Interpersonal counseling and psychosocial assessment involve the genetic counselor’s need to:

Provide accurate response to client/family concerns that may emerge unexpectedly or over time
Correctly ascertain and interpret a client’s communication and behavioral cues

Correctly use a wide variety of interviewing methods

Provide necessary psychological support for a client’s short term needs

213 American Board of Genetic Counseling. Practice Based Competencies. See
http://abgc.iamonline.com/CMFiles/Practice_Based_Competencies_Aug_2006_10-29-0951KFH-10292008-6844.pdf. Accessed
on November 16, 20009.
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e Assist clients to make their own personal health decisions in an unbiased, noncoercive, and
nonjudgmental way, and
e Demonstrate capacity for professionalism in multi-disciplinary health care teams

Education and Certification of Genetic Counselors and Accreditation of Genetic Counseling
Programs

Academic paths to becoming a genetic counselor include baccalaureate study prior to acceptance into one
of the country’s 30 accredited graduate genetic counselor programs. Following completion of an
accredited program, candidates are eligible for certification from the American Board of Genetic
Counseling (ABGC) to obtain the Certified Genetic Counselor credential, which remains active for a
period of 10 years. In 2010, this 10-year period will be halved, and certification will be granted in 5-year
increments. As of January 2008, six states—California, Illinois, Massachusetts, Oklahoma, Tennessee, and
Utah—require a professional license in addition to certification.”*

The ABGC accredits genetic counselor programs. Revised in March of 2009, the expanded genetic and
genomic content requirements are built into accreditation standards.?”® Included in the accreditation
requirements are the expected molecular concepts such as inheritance patterns, population genetics,
human genetic variation and related susceptibilities, family history analysis, and human development and
reproduction. Also included are laboratory and research experiences, as related to capacity for competent
clinical practice.

Current pathways for recertification are successful re-examination or through accumulation of CE credits.
CE for genetic counselors are issued and monitored by the ABGC, which has specific Professional
Activity Credit requirements that may be fulfilled through a wide range of professional development
paths.2 ® The primary professional society representing genetic counselors, the National Society of
Genetic Counselors, provides CE units per pre-approved criteria and sponsor initiated activities.>”" The
ABGC CE program currently is being restructured to meet the 5-year recertification cycle going into
effect in 2010.

PHARMACISTS
Competencies for Pharmacists
Pharmacists are recognized as medication experts who improve overall patient care through partnering

with physicians.278 In defining the role of pharmacists in the emerging field of pharmacogenomics, Brock
stated “the ability to use genetic information as part of individualized patient care complements the

2% National Conference of State Legislators. Genetic Counselor Licensing. See www.ncsl.org/default.aspx?tabid=14282.
Accessed on November 24, 2009.

25 American Board of Genetic Counseling, Inc., Required Criteria for Graduate Programs in Genetic Counseling Seeking
Accreditation by The American Board of Genetic Counseling. See

www.abgc.net/CMFiless/REQUIRED_CRITERIA revised Mar_25 200951KI1H-432009-1159.pdf. Accessed on November 25,
2009.

26 American Board of Genetic Counseling. Professional Activity Credits. See www.abgc.net/english/view.asp?x=1659. Accessed
on November 25, 2009.

2 National Society of Genetic Counselors. Continuing Education Information. See
www.nsgc.org/CEU/ApprovedProgramsl.cfm. Accessed on November 25, 2009.

278 | eape, L.L., Cullen, D.J., Dempsey Clapp, M., Burdick, E., Demonaco, H.J., Erickson, J.I., and Bates, D.W. (1999).
Pharmacist participation on physician rounds and adverse drug events in the intensive care unit. Journal of the American Medical
Association. 282:267-270.
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professional role of pharrnacists.”279 Brock identified three specific roles: (1) researcher or discoverer; (2)

educator or faculty scientist; and (3) clinician or practitioner. More recent literature has addressed the
need for the pharmacy profession to embrace new roles while recognizing that there is little empirical
evidence about services and outcomes.?® Gaps persist between knowledge in pharmacogenomics and
clinical application but potential roles for pharmacists include developing research methodologies to
evaluate the link between genetics and drug response establishing the value of pharmacogenetic testing in
clinical practice, and implementing pharmacogenetics in the clinical setting.281

Although recognition of the inherited differences in drug effects was documented as early as 1931,2%% jt
was not until 2002 that the American Association of Colleges of Pharmacy’s (AACP) Academic Affairs
Committee made specific recommendations regarding the need to develop a requisite knowledge base for
pharmacists in the emerging areas of pharmacogenomics and pharmacogenetics. Guided by the NCHPEG
recommendations on health professional core competencies in genetics, the AACP Academic Affairs
Committee presented a draft set of competencies for pharmacists.283 These included specific
competencies within three broad categories: (1) knowledge, skills, and attitudes relative to the genetic
basis of disease; (2) knowledge and skills relative to drug discovery and disposition/drug targets; and (3)
ethical applications and social and economic implications.

Accreditation of Pharmacists in Genetics and Genomics

In 2002, Brock et al. sent surveys to the curriculum committee chairpersons at the 82 accredited pharmacy
schools in the United States, asking how many lecture hours were devoted to genomic topics.284 Of the 50
responses, 64 percent reported 0 to 1 hour devoted to ethical considerations, and 30 percent reported 0 to
1 hour for practical applications. By 2005, 78 percent of pharmacy schools surveyed provided some
instruction in pharmacogenomics. However, the average pharmacy school that included instruction

related to pharmacogenomics addressed only half of the AACP Academic Affairs Committee 2002
recommendations regarding the need for pharmacogenomics and pharmacogenetics knowledge.285

The AACP House of Delegates passed policy resolutions in 2008 stating that pharmacy curricula must
adequately address contemporary issues associated with biotechnology advances in personalized
medicine, including competencies in genetics and genomics and preparing faculty to contribute to
education and research related to genetics and genomics.286

2% Brock, T.P., Valgus, J.M., Smith, S.R., and Summers, K.M. (2003). Pharmacogenomics: implications and considerations for
pharmacists. Pharmacogenomics. 4(3):321-330.

280 Clemerson, J.P., Payne, K., Bissell, P., and Anderson, C. (2006). Pharmacogenetics, the next challenge for pharmacy?
Pharmacy World and Science. 28:126-130.

8L E|-Ibiary, S., Cheng, C., and Alldredge, B. (2008). Potential roles for pharmacists in pharmacogenetics. Journal of the
American Pharmacology Association. 48:e21-e32.

282 Garrod, A.E. (1931). The Inborn Factors in Disease: An Essay. Oxford: Oxford University Press.

28 johnson J.A., Bootman, J.L., Evans, W,E., Hudson, R.A., Knoell, D., Simmons, L., Straubringer, R.M., and Meyer, S.M.
(2002), Pharmacogenomics: A scientific revolution in pharmaceutical sciences and pharmacy practice. Report of the 2001-2002
Academic Affairs Committee. American Journal of Pharmaceutical Education. 2002;66(Winter Supplement):12S-15S.

284 Brock, T.P., Faulkner, C.M., Williams, D.M., and Smith, S.R. (2002). Continuing education programs in pharmacogenomics
for pharmacists. American Journal of Health Systems Pharmacology. 59:722-725.

28 | atif, D.A., and McKay, A. (2005). Pharmacogenetics and pharmacogenomics instruction in colleges and schools of
pharmacy in the United States. American Journal of Pharmaceutical Education. 69(2):Article 23.

28 American Association of Colleges of Pharmacy. Minutes of the House of Delegates Sessions, July 20-23, 2008. See
www.aacp.org/governance/HOD/Documents/HOD_Minutes08.pdf. Accessed on November 25, 2009.
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In 2009, Murphy et al. conducted a follow-up survey to Brock’s 2002 survey. Results indicate that 92
percent of colleges of pharmacy reported teaching pharmacogenomics within their programs, up from 78
percent of programs surveyed in 2005.%8

To meet the pharmacogenomic educational needs of U.S. Colleges of Pharmacy, the Pharmacogenomics
Education Program: Bridging the Gap between Science and Practice (PharmGenEd TM),288 was developed.
Funded by CDC, it is an evidence-based pharmacogenomics education program designed for pharmacists
and physicians, pharmacy and medical students, and other health care professionals. The program team at
University of California, San Diego Skaggs School of Pharmacy and Pharmaceutical Sciences is
collaborating with national pharmacy, medical, and health care organizations to deliver PharmGenEd ™
materials to more than 100,000 pharmacists, physicians, and health care professionals. Program directors
have conducted ongoing surveys and collected evaluation data from resulting PharmGenEd ™
educational programs. Highlights of pre- and post-program survey results were provided at the 2009
American Pharmacists Association’s annual meeting, showing, for example, increased knowledge of
adverse drug reactions related to HLA-B*5701 variation and increased overall ability to address
pharmacogenomic testing with patients. As a result of the program, pharmacists indicated they would be
more likely to:

Explain the rationale to patients for pharmacogenomic testing (69 percent)

Discuss risks and benefits of pharmacogenomic testing with patients (67 percent)

Find credible and current literature related to pharmacogenomic testing (63 percent)
Recommend or refer patients for pharmacogenomic testing, if applicable (61 percent)
Recommend the PharmGenEd™ CE/CME program to colleagues (84 percent)

Agree that the pharmacy profession should be more active in educating patients and other health
care professionals about pharmacogenomic testing (88 percent)

e Understand that issues related to ethical, social, legal, and economic aspects of genetics are
important in translating pharmacogenomics evidence into practice (96 percent).

287 Murphy, J.E., Green, J.S., Adams, L.A., Squire, R.B., Kuo, G.M., and McKay, A. (2010). Pharmacogenomics in the curricula
of colleges and schools of pharmacy in the United States. American Journal of Pharmaceutical Education. 74(1):1-10.

288 University of California, San Diego Scaggs School of Pharmacy and Pharmaceutical Sciences. Pharmacogenomics
Educational Program PharmGenEd. See http://pharmacogenomics.ucsd.edu. Accessed on September 8, 2009.
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SACGHS Survey of Health Care Professional
Organizations

1. HEALTH CARE PROFESSIONAL ORGANIZATIONS SURVEYED

A total of 60 organizations were invited to participate in the survey. They were broken into three groups
for analysis: genetic-specific organizations, nongenetic organizations, and Federal advisory committees.

Genetic-Specific Organizations (9)

American Board of Genetic Counseling (ABGC)

American Board of Medical Genetics (ABMG)

American College of Medical Genetics (ACMG)

American Society of Human Genetics (ASHG)

Association of Professors of Human and Medical Genetics (APHMG)
Genetic Nursing Credentialing Commission (GNCC)

International Society of Nurses in Genetics (ISONG)

National Coalition for Health Professional Education in Genetics (NCHPEG)
National Society of Genetic Counselors (NSGC)

Nongenetic Organizations (48)

Accreditation Council for Graduate Medical Education (ACGME)
Accreditation Review Commission on Education for the Physician Assistant (ARC-PA)
Alliance of Academic Internal Medicine (AAIM)

American Academy of Family Physicians (AAFP)

American Academy of Nursing (AAN)

American Academy of Pediatrics (AAP)

American Academy of Physician Assistants (AAPA)

American Association of Colleges of Nursing (AACN

American Association of Colleges of Osteopathic Medicine (AACOM)
American Association of Colleges of Pharmacy (AACP)

American College of Clinical Pharmacology (ACCP)

American College of Obstetricians and Gynecologists (ACOG)
American College of Physicians (ACP)

American College of Preventive Medicine (ACPM)

American Dental Education Association (ADEA)

American Medical Association (AMA)

American Nurses Association (ANA)

American Osteopathic Association (AOA)

American Residency Coordinators in Obstetrics and Gynecology (ARCOG)
American Society for Clinical Oncology (ASCO)

Association of American Indian Physicians (AAIP)

Association of American Medical Colleges (AAMC)

Association of Black Women Physicians (ABWP)

Association of Family Medicine Program Directors (AFMPD)
Association of Pediatric Program Directors (APPD)

Association of Professors of Gynecology and Obstetrics (APGO)
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Association of Schools of Allied Health Professions (ASAHP)
Association of Schools of Public Health (ASPH)

Association of Women’s Health, Obstetric and Neonatal Nurses (AWHONN)
Council on Medical Student Education in Pediatrics (COMSEP)
Council on Resident Education in Obstetrics and Gynecology (CREOG)
Liaison Committee on Medical Education (LCME)

National Association of Pediatric Nurse Practitioners (NAPNP)
National Black Nurses Association (NBNA)

National Board of Medical Examiners (NBME)

National Coalition of Ethnic Minority Nurses Association (NCEMNA)
National Hispanic Medical Association (NHMA)

National League of Nursing (NLN)

National Medical Association (NMA)

National Organization of Nurse Practitioner Faculties (NONPF)
Network of Ethnic Physician Organizations (NEPO)

Oncology Nursing Certification Corporation (ONCC)

Oncology Nursing Society (ONS)

Physician Assistant Education Association (PAEA)

Robert Graham Center

Sigma Theta Tau International (STTI)

Society of General Internal Medicine (SGIM)

Society of Teachers of Family Medicine (STFM)

Federal Advisory Committees (3)

Advisory Committee on Heritable Disorders in Newborns and Children (ACHDNC)
Advisory Committee on Training in Primary Care Medicine and Dentistry (ACTPCMD)
Council on Graduate Medical Education (COGME)

2. HEALTH CARE PROFESSIONAL ORGANIZATIONS’ SURVEY METHODOLOGY

The main body of the survey instrument consisted of 17 questions developed by SACGHS. Close-ended
guestions were in multiple-choice or Likert scale formats. Organizations were also asked to complete a
narrative description of ongoing genomics-related projects. A supplemental question asked for specialized
information based on the mission of the organization. The draft instrument was piloted with board
members of the NCHPEG, refined, and subsequently reviewed by a survey methodologist to maximize
survey validity.

In December 2008, the survey was sent via e-mail to key staff in 60 targeted organizations. All
nonresponders were contacted by e-mail and/or telephone by SACGHS staff to maximize response rates.
Thirty-six responses were received (60 percent).

Survey data were complied and analyzed by SACGHS staff. The organizations were divided into three
major divisions: genetic-specific organizations, nongenetic organizations, and Federal advisory
committees, and analyses were conducted according to those divisions. Responses were extracted from
returned surveys and manually entered into a FileMaker Pro 10 database. Once complete, the derived data
were exported as an Excel spreadsheet for further analyses.
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3. HEALTH CARE PROFESSIONAL ORGANIZATIONS’ SURVEY INSTRUMENT
1) Name of organization:

2) What is your title and primary role in the organization?

3) What is the size of your organization’s constituency or membership?

4) Please identify which of the following most closely describes your organization’s mission. Circle or
underline one answer.

A) Advocacy for and support of practicing health professionals
B) Education and training of health professionals

C) Certification of health professionals

D) Accreditation or certification of institutions

C) Other (please describe):

5) Is genetics education and training part of the role or responsibility of your organization?
If no, please proceed to question 6. If yes,

A) Please briefly describe this role or responsibility.
B) Is your organization currently able to fulfill this role or responsibility?

C) Are there ways in which your organization could meet this role or responsibility more
effectively? If yes, please describe how.

For questions 6-10, please circle or underline the most appropriate number; circle or underline NA
if not applicable to your organization.

6) What importance does your organization place on the development and promotion of educational
activities (including continuing education) in the health area generally?

Not at all important 1 2 3 4 5 NA  Very important

7) What importance does your organization place on the development and promotion of educational
activities (including continuing education) specifically related to genetics and genomics?

Not at all important 1 2 3 4 5 NA  Very important

8) Where does genetics and genomics education fall relative to the overall priorities facing your
organization?

Low priority 1 2 3 4 5 NA High priority

9) To what extent is your organization’s membership satisfied with the organization’s current emphasis
on genetics and genomics education?

Not at all satisfied 1 2 3 4 5 NA Extremely satisfied
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10) How proficient and comfortable would you say your organization’s leadership is with genetics and
genomics education?

Low expertise/comfort 1 2 3 4 5 NA  High expertise/comfort
11) Does your organization have an established committee, workgroup, or dedicated staff that deals
specifically with topics in genetics or genomics relevant to your organization’s mission? Please circle
or underline one answer.
A) Yes
B) No
C) Not sure (please explain):

12) Which of the following do you consider to be barriers to your organization’s ability to provide
genetics and genomics education? Please circle or underline all that apply.

A. Genetics and genomics education is not applicable to the organization’s mission

B. The organization’s leadership lacks knowledge of genetics and genomics

C. The organization has competing priorities

D. There is a lack of accessible educational resources for genetics and genomics

E. Genetics and genomics is not emphasized in certifying examinations/credentialing standards

F. The organization believes there is a lack of evidence supporting clinical effectiveness of care
based on genetic or genomic information

G. Other (please list):
H. From our organization’s perspective, there are no barriers

13) In the space below, please rank the items selected in question 12 from the most important to least
important barrier (e.g., E, D, C).

14) Please fill out the table below to describe any completed initiatives/programs your organization has
implemented in the last five years for educating its membership on genetics and genomics topics.
Please expand the table as needed for each section or to include additional programs.

Program #1

Brief description

Outcome measures used to
evaluate program’s success

External collaborators (if
applicable)

URLSs for web-based resources
related to the program

Publication citations (if any)
related to the program
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Program #2

Brief description

Outcome measures used to
evaluate program’s SUCCess

External collaborators (if
applicable)

URLs for web-based resources
related to the program

Publication citations (if any)
related to the program

15) Please fill out the table below to describe any ongoing or planned initiatives/programs of your
organization for educating its membership on genetics and genomics topics. Please expand the table
as needed for each section or to include additional programs.

Program #1

Brief description

Outcome measures used to
evaluate program’s success

External collaborators (if
applicable)

URLs for web-based resources
related to the program

Publication citations (if any)
related to the program

Program #2

Brief description

Outcome measures used to
evaluate program’s success

External collaborators (if
applicable)

URLSs for web-based resources
related to the program

Publications citations (if any)
related to the program

16) Has your organization surveyed or received input from your membership about genetics and
genomics education needs or priorities?
If yes, please briefly summarize the responses or the input.

17) What types of programs or resources could enhance the engagement of your organization’s members
in genetics and genomics education? Are there programmatic needs that could be addressed by the
Federal government?

Specialized Information
Please answer the questions in only one category below. Select the category that is most relevant to the
mission of your organization (i.e., education, practice advocacy, certification of professionals,

accreditation of institutions). If needed, please use additional space to answer the questions. If your
organization does not fall into one of these categories, please state that none of the categories apply.
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Category 1: Education and training of health professionals

1)

2)

3)

4)

5)

6)

7)

What is the role of your organization in health professional education?

From the perspective of your organization, please characterize the need for the integration of
genetics and genomics into the curriculum and training of health professionals.

Briefly describe required and optional curriculum components related to genetics and genomics.

Is cultural competency incorporated into curricula?
If yes, is it incorporated in a required or optional component of the curriculum?

Does your organization provide assistance or guidance in developing genetics and genomics
curriculum to your membership?
If yes, what type of assistance/guidance?

Are there gaps in genetics and genomics education?
If yes, please describe briefly. How could these gaps be addressed?

Looking ahead 5 to 10 years, what needs do you anticipate in genetics and genomics education?

Category 2: Advocacy for and support of practicing health professionals

1)

2)

3)

4)

5)

What is the role of your organization in education, training, and assessment of the professional
workforce?

Do you offer continuing education programs/activities?
If yes, are any specific to genetics or genomics?

Has your organization published any position statements or practice competencies regarding
genetics? (Please circle or underline your answer)

A) Yes

B) No

C) In progress

D) Not sure (please explain):

Do you think your members need more information about genetics and genomics?
If yes, on what topics?

What would help to promote a greater knowledge of genetics and genomics?

Category 3: Certification of Health Professionals

1

2)

3)

Do current credentialing exams include questions on genetics and genomics?
If yes, approximately what percentage of the questions is on genetics and genomics?

How frequently are the questions updated?

Would your organization like help in developing questions on genetics and genomics?
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Category 4: Accreditation or Certification of Institutions

1) Are there minimum curriculum requirements in genetics or genomics?
If yes, please provide a brief description.

2) If there are minimum curriculum requirements in genetics or genomics, how often are they

updated?

3) From the perspective of your organization, please characterize the need for the integration of

genetics and genomics into the curriculum and training of health professionals.

4, NAME AND MEMBERSHIP SIZE OF RESPONDING HEALTH CARE

PROFESSIONAL ORGANIZATIONS

The table below lists the organizations that responded to the survey with their reported constituency or
membership numbers. Organizations that represent a profession as a whole have some overlap in numbers
with smaller subgroups (e.g., the American Nursing Association and the Oncology Nursing Society).
Thus, the membership or constituency numbers cannot be added together, and the total number of unique
health professionals represented by these organizations is not known.

Membership/

Abbreviation Organization Name Constituency

Genetic-Specific (9 of 9 returned = 100 percent)
ABGC American Board of Genetic Counseling 2,488
ABMG American Board of Medical Genetics 2,000
ACMG American College of Medical Genetics and ACMG Foundation 1,500
ASHG American Society of Human Genetics 7,500
APHMG Association for Professors of Human and Medical Genetics 100
GNCC Genetic Nurses Credentialing Commission 47
ISONG International Society of Nurses in Genetics 415
NCHPEG National Coalition for Health Professional Education in Genetics 65
NSGC National Society of Genetic Counselors 2,400

Nongenetic Organizations (25 of 48 returned = 54 percent)
ACGME Accreditation Council for Graduate Medical Education 9,200
ARC-PA Accreditation Review Commission on Education for the Physician 163

Assistant
AAIM Alliance for Academic Internal Medicine 6,500
AAFP American Academy of Family Physicians 94,600
AAP American Academy of Pediatrics 60,000
AAPA American Academy of Physician Assistants 75,000
AACN American Association of Colleges of Nursing 625
AACP American Association of Colleges of Pharmacy 2,910
ACCP American College of Clinical Pharmacology 2,910
ACOG American College of Obstetricians and Gynecologists 54,000
ACP American College of Physicians 126,000
ACPM American College of Preventive Medicine 2,500
ADEA American Dental Education Association 17,000
AMA American Medical Association 250,000
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ANA American Nurses Association 2,900,000
AOA American Osteopathic Association 64,000
ARCOG American Residency Coordinators in Obstetrics and Gynecology 225
AWHONN Association of Women's Health, Obstetric and Neonatal Nurses 23,000
COMSEP Council on Medical Student Education in Pediatrics 300
NAPNAP National Association of Pediatric Nurse Practitioners 7,000
ONCC Oncology Nursing Certification Corporation 27,000
ONS Oncology Nursing Society 35,000
PAEA Physician Assistant Education Association 75,000
STTI Sigma Theta Tau International 130,000
SGIM Society of General Internal Medicine 2,500
Federal Advisory Committees (2 of 3 returned = 67 percent)

ACHDNC Advisory Committee on Heritable Disorders in Newborns and Children N/A
CGME Council on Graduate Medical Education N/A
5. RESPONSES TO THE HEALTH CARE PROFESSIONAL ORGANIZATION SURVEY

Table 1 Genetics Education and Training as Part of the Role or Responsibility of the

Organization (Survey Question 5)
Number of Responses

Yes 25

No 5

No Answer 6

Table 2 Organizations’ Role or Responsibility in Genetics Education and Training

(Survey Question 5a)

Organization
Abbreviation

Education and Training Role Description

AACN

AACN has partnered with NHGRI and NCI on several initiatives:

1. Assisting with creating and endorsing the Essential Competencies and Curricula Guidelines
for Genetics & Genomics (2005).

2. Assisting with creating a tool kit for faculty development.

3. Assisting with creating a tool kit repository.

AAFP

Educates family medicine residents and, through CME, educates its physician members.
Regarding resident education, AAFP participates in the review committee for family
medicine program requirements related to the Accreditation Council for Graduate Medical
Education (ACGME). AAFP has devised curriculum guidelines for family medicine
residents on medical genetics, based on the ACGME recommendations for educational
competencies.

There is no specific requirement for genetics in its CME, however, AAFP incorporates
genetic/genomic components into CME programs as relevant. Currently, presenters of CME
may get a faculty pre/post checklist prompting them to include any relevant areas related to
their presentation, of which genetics is one. CME presenters may also be given a needs
assessment that includes genetics and genomics as necessary.
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e AAFP is a member of NCHPEG.

AAP

The AAP is concerned about all aspects of pediatric care, including genetics.

AAPA

A responsibility of our organization is to provide opportunities for continuing medical
education on topics of relevance to physician assistant practice. We identified genetics as an
important area and provide CME through our annual conference, journal articles and
partnerships with other organizations, like NCHPEG, to create CME programs for PAs.

ABGC

Yes. While we do not provide education ourselves, we accredit the genetic counseling training

programs. In this way, we influence the curriculum used in the education of genetic counselors.
In addition, we provide certification and recertification for practicing genetic counselors which
ensures their competence.

Competencies (PBCs) were originally developed in 1996 (Fine BA et al. JGC 1996; S: 113-
121) as the basis for the beginning of ABGC accreditation of genetic counseling training
programs. They were reviewed by smaller workgroups of current and former ABGC Board
members in attendance at the Chicago retreat in 2005 and minor revisions of the language were
made. In addition, in 2008 ABGC undertook its first practice analysis of genetic counselors to
develop a detailed content outline for our certification examination beginning with the 2009
exam. The certification examination items each map directly to a component of the detailed
content outline. Since this is skill-based, the examinee has to have mastered the background
genetic counseling knowledge in order to pass the exam. It is important that there are numerous
opportunities for our diplomats to obtain continuing education units through conferences on
genetics and genomics.

ABMG

ABMG accredits training programs in clinical cytogenetics, biochemical genetics, and
molecular genetics. Educational standards are designed by the ABMG for implementation by
the training programs.

ACCP

Pharmacogenetics is a component of clinical pharmacology; therefore it may be included in the
symposia that we sponsor. We belong to NCHPEG, and provide information and web links
regarding their genetics teaching resources to our membership via e-mail notices.

ACHDNC

The grant program established under Section 1109 of our authorizing legislation specifies these
activities.

1. Assist in providing health care professionals and laboratory personnel education and training
in newborn screening.

2. Provide educational programs to parents, families and patient advocacy groups.

ACMG

As a membership organization representing medical geneticists, it is inherent in our
responsibilities. Our members direct training programs for medical geneticists and are directly
involved in teaching and training of others in academic medical centers.

ACPM

ACPM is currently developing a CME program for its membership and broader community of
primary care physicians.

ACP

We incorporate genetics education into our live courses and publish materials that include
genetics education.

ACOG

Develop clinical guidelines and patient and professional resources.

AMA

The AMA mission is to support physicians by working on important health issues. The AMA
Program in Genetics and Molecular Medicine aims to identify genetics issues relevant to
physicians and provide educational support to physicians as they integrate genetic technologies
into clinical practice.

ANA

Provide online materials or links to CE opportunities.

APHMG

We represent professors of genetics in all areas of genetics, and are involved in resident, fellow,
medical student, and graduate student education.

ASHG

Support of trainees in presenting research, travel to meetings. Our director of education and
Committee help with education in K-12 to open the pipeline early.
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AWHONN

Genetics information is integrated in other specialty specific content for our educational
resources.

COMSEP

Set national curricula.

ISONG

ISONG is a global nursing specialty organization dedicated to fostering the scientific and
professional growth of nurses in human genetics and genomics worldwide. It provides a forum
for education and support for nurses providing genetic health care.

NAPNAP

NAPNAP seeks to educate its members through our national conference, bi-monthly journals
and local chapters. Genetics education and training has become an important part of these
educational efforts.

NCHPEG

NCHPEG’s mission is to promote health professional education and access to information about

advances in human genetics to improve the health care of the nation. NCHPEG fulfills this

mission by:

e integrating genetics content into the knowledge base of health professionals and students of
the health professions,

¢ developing educational tools and information resources to facilitate the integration of
genetics into health professional practice, and strengthening and expanding the Coalition's
interdisciplinary community of organizations and individuals committed to coordinated
genetics education for health professionals.

NSGC

1. NSGC provides continuing education for Genetic Counselors through a variety of
educational activities including conferences and online educational offerings. NSGC is also the
provider of continuing education credits through the IACET for genetic counselors.

2. NSGC maintains a speakers’ bureau to facilitate connections between genetic counselors and
the public, including other healthcare providers, for the purpose of promoting genetic education.
3. NSGC has recently created a healthcare providers section of their website with the goal that it
will contain helpful educational resources for a variety of providers.

4. NSGC develops brochures for patient and provider education on specific genetics topics.

5. The NSGC president attends the NHGRI sponsored “Physician Assistant and Genomic
Medicine” meeting annually for the purpose of providing input and assistance to PA (and now
nursing) training programs as the move towards integrating genetics/genomics competencies
into their curriculum. Past President Angela Trepanier is a member of an advisory committee
that has developed out of this meeting to create a web-based repository of educational resources
for PA and nursing programs.

6. NSGC is a member of NCHPEG and regularly sends a representative to the national meeting.

ONS

One of the topics in the ONS Strategic Plan for 2009-2012, is biology and cancer and emerging
trends in diagnosis and treatment. Genetics is a big force in these two areas and needs.

PAEA

Helping to provide teaching resources to faculty of PA programs is one role of our organization.
Advocacy of certain educational issues is another responsibility—and genetics has been seen as
an area of importance.

STTI

Planning for free online repository available to health professionals for content, tool Kits, etc.,
related to genetics through the Virginia Henderson International Library.

Table 3

Organization Currently Able to Fulfill Role or Responsibility (Survey Question 5b)

Organization

Response

ACHDNC

At present no appropriations for this section of its authorizing legislation.

ANA

Partially

ACP

We are able to develop programs and products related to genetics education. The difficulty is
getting members to be interested in them.

AAFP

Yes: AAFP is able to provide guidelines for residency training and incorporate
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genetics/genomics into ongoing CME activities.

ONS

Currently we have an online genetics course that covers genetics in great depth. We also discuss
genetics and its impact on diseases in some of our other projects as well. For example:
hereditary breast cancer and pharmacogenomics

STTI

Discussions in progress with Dr. Jean Jenkins (NIH/NHGRI and ISONG) regarding content.
STTI has the resources to implement.

ACCP

Yes, we have an online course in Pharmacogenomics that is free from our website,
www.ACCP1.0rg.

AAP

The AAP is currently and actively engaged in this activity. It seems implausible to suggest that
any single organization could “fulfill” the role of educating 60,000 pediatricians on the topic of
genetics.

NAPNAP

Somewhat — there is such a large amount of information in all areas of pediatrics that it is
difficult to spend sufficient time on each area.

NCHPEG

Yes, genetics education is all we do.

ASHG

Yes, and we are expanding. Currently have 2 professionals on staff and plan to expand. Also
writing grants to support activities.

ACMG

To a somewhat limited degree we are able to fulfill some of this. We offer annual meetings and
other educational opportunities to our members. However, this is a limit to how much we are
able to do through practice guidelines and clinical decision support tool development due to the
breadth of conditions with significant genetic components and the very large number of rare
disease genes in which we currently provide testing and service. These are humbered in the
thousands.

NSGC

NSGC has been very successful in providing educational opportunities for genetic counselors
and in participating with NHCPEG and the PA group we are still enhancing our ability to
provide resources on our website to other healthcare providers and to market our speaker’s
bureau. This is a major imitative for NSGC in 2009.

AACN

Yes; AACN recently revised the Essentials of Baccalaureate Education for Professionals
Nursing Practice, which contains competencies and content related to genetics and genomics.
Conference programming for faculty development related to genetics and genomics.

PAEA

Their willingness and commitment (financially) to sponsor a representative to NCHPEG from
an organizational standpoint helps PAEA fulfill this responsibility.

AMA

We are able to fulfill this role in a limited way. There is only one staff member working on
genetics full time, so we are at about the maximum in terms of genetics resources/education
programs/policy involvement that can be achieved without additional staff.

AAPA, ACOG, ACPM, APHMG, AWHONW, ABGC, ABMG, ISONG, answered only “yes” to this question

Table 4

Strategies for Organizations to Fulfill their Role in Genetics Education More
Effectively (Survey Question 5¢)

Organization

Response

PAEA

There is somewhat of a sense that one person with some expertise in genetics is supported and
reports back to the organization, but the dissemination of genetics education information is not
taken much beyond that at this point.

AAFP

AAFP would be able to provide our members with more opportunities to learn about genetics
and genomics with more funding dedicated to that specific purpose. Though there are many
grants that have become available for genetic research, there are fewer opportunities available
for obtaining funding for education and training purposes. A cooperative agreement related
specifically to genetic/genomic education could be one way in which this could happen. For
instance, AAFP has a cooperative agreement with the CDC related to immunizations with the
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goal of increasing immunizations in private practice.

Another way in which AAFP might be able to more effectively educate our members regarding
genetics is through partnership with groups such as the Evaluation of Genomics in Prevention
and Practice (EGAPP) Working Group. It might be helpful to create a partners group that works
with EGAPP to learn their process for making recommendations in order to best communicate
these recommendations to our members.

ACCP

Grant money provided to do so would help

ACP

Yes, if we could generate greater interest.

ACPM

No. ACPM has a long history of developing high quality professional education and has brought
together leaders in the field to guide this effort as it has done with other successful efforts in the
past.

AMA

Additional staff is needed to provide additional programs and resources. This may require
obtaining grants or contracts.

ANA

With more funds we could partner with other organizations or work independently to provide
education, specifically the dissemination and utilization of the Essential Nursing Competencies
and Curricula Guidelines for Genetics and Genomics (2006).

ACMG

Different problems are apparent at each level of education in which we are involved, including
medical students and residents in other specialties limited in their exposure to those who
practice medical genetics. Further, trained medical geneticists are not available in about 25% of
medical schools. Funding to support the development of educational materials including case
based learning modules and others educational modules would be most helpful. Funding to
support development of practice guidelines and clinical decision support tools would
significantly improve our ability to address these issues for practicing physicians and would
build the underlying infrastructure to integrate these materials into the evolving electronic health
system world.

ASHG

We are working on engaging our broad membership more effectively, as in the Genetics
Educator Outreach Network (GEON) now including several hundred geneticists ready to engage
in community activities.

APHMG

If professor groups had more support from medical schools for education, there would be more
resources for education.

ISONG

Additional funding would enhance development of genetic teaching materials and educational
programs.

NCHPEG

Because we are a coalition of organizations representing practical health professionals, one of
our aims is to be responsive to needs in an effective and efficient manner. We would benefit
from funding streams that have enough flexibility to allow us to respond to the educational
needs of our members proactively rather than waiting to respond to RFPs. Specifically, we see
needs in determining the best approaches to educating about complex topics and evaluating the
effectiveness of educational programs using clinical outcomes or their proxies. At this point
NCHPEG and other groups engaged in genetics education would benefit from stepping back
from development to critically assessing our approach and effectiveness of the programs. With
better understanding of the educational process in genetics, we can tackle the complex
educational topics more effectively.

NSGC

With more resources we could utilize the skills of an instructional designer to enhance the
resources currently available on our website. It would also be helpful o have access to data from
a needs assessment for various healthcare providers (as well as the public) to determine what
resources we should prioritize developing. Such a needs assessment would also help us
determine how to most effectively market our speaker’s bureau.

NAPNAP

Perhaps more focus on genetics at annual conferences and in a journal.

ONS

We continue to look for ways to increase genetics knowledge for nurses as this is not a subject
matter covered in any great detail in most colleges and universities.
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STTI Verifying that the key players are involved in the process.
ABGC None recognized at this time.
ABMG Evaluation is of training programs is by web based forms as on-site evaluation is too expensive
and complex for a small organization.
AACN Additional grant money to assist with faculty development related to genetics and genomics.
COMSEP We meet yearly and update the curriculum every few years.
AAPA We are always looking for partnerships with other organizations to bring quality education
materials to physician assistants.
ACHDNC Non-applicable
Table 5 Committees, Workgroups, or Dedicated Staff for Genetics or Genomics Education
(Survey Question 11)
Genetic-Specific Nongenetic Federal Advisory
All Organizations Organizations Organizations Committees
% # % # % # % #
Yes 47 17 78 7 36 9 50 1
No 47 17 22 2 56 14 50 1
Not sure 6 2 0 0 8 2 0 0
Total 36 9 25 2
Table 6 Importance the Organization Places on the Development and Promotion of General
Health Education Activities (Survey Question 6)
Not at all Very
Important Important
Organization Type 1 2 5 NA Total Responses
Federal Advisory i i 1 i 9
Committee
General Professional ) i 17 ) 18
Organization
Genetic-Specific ) 1 6 ) 8
Organization
Professional Education
. - - 6 2 8
Organization
All Organizations - 1 30 2 36

Table 7

Importance the Organization Places on Development and Promotion of Genetic

Health Education Activities (Survey Question 7)

Not at all Very

Important Important
Organization Type 1 2 5 NA Total Responses
Federal Advisory

! : - 1 - 2

Committee
Generz_il P_rofessmnal 1 1 4 2 17%
Organization
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Genetic-Organization - - - - 8 - 8

Professional Education 3 1 1 - 4 2 8
Organization

All Organizations 1 2 6 5 17 4 35*

*One General Professional Organization did not respond to this question.

Table 8 Priority Level of Genetics Education within Organization (Survey Question 8)

Low High

Priority Priority

Organization Type 1 2 3 4 5 NA Total Responses
Federa! Advisory 1 i i i 1 i 5
Committee
Genergl P_rofessmnal 1 3 5 3 2 2 17%
Organization
Genetic-Specific
Organization i i i ! 6 ! 8
Profesrsmryal Education 1 1 2 1 1 2 8
Organization
All Organizations 3 4 8 5 10 5 35*

*One General Professional Organization did not respond to this question.

Table 9 Extent to Which Organization’s Membership is Satisfied with Current Emphasis on
Genetics and Genomics Education (Survey Question 9)

Not at all Extremely

Satisfied Satisfied
Organization Type 1 2 3 4 5 NA Total Responses
Federal Advisory ) ) ) ) ) 2 2
Committee
General Professional ) i 4 6 3 4 17*
Organization
Genetic-Specific ) ) ) 3 3 2 8
Organization
Professional Education ) i 4 1 1 2 8
Organization
All Organizations - - 8 10 7 10 35*

*One General Professional Organization did not respond to this question.
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Table 10

(Survey Question 10)

Proficiency of Organization’s Leadership with Genetics and Genomics Education

Low Expertise/

High Expertise/

Comfort Comfort
Organization Type 1 2 3 4 5 NA Total Responses
Federal Advisory ) i 1 ) 1 ) 9
Committee
Genergl P_rofessmnal 1 3 2 7 2 2 17%
Organization
Genetic-Specific ) i ) 1 7 ) 8
Organization
Professional Education
Organization i 2 3 ! i 2 8
All Organizations 1 5 6 9 10 4 35*
*One General Professional Organization did not respond to this question.
Table 11 Barriers to Providing Genetics Educational Activities (Survey Question 12)
Number of Organizations Selecting Each Barrier
Genetic- Professional General Federal
All Specific Education Professional Advisory
Barriers Organizations | Organizations | Organizations | Organizations | Committees

A. Not Applicable 4 0 2 2 0
B. Organization

Lacks 4 0 1 3 0

Knowledge
C. Competing 18 1 4 12 1

Priorities
D. Lack Educational

Resources 8 3 2 2 1
E. No Need for

Certification 12 4 1 6 1
F. No Evidence of

Effectiveness 4 1 0 2 1
G. Other * 9 4 0 5 0
H. No Barriers 5 1 3 1 0
Table 12 Barriers Ranked in Order of Importance (Survey Question 13)

Ranked Order of Importance (Based on 25 Responses)

Barriers 1st 2nd 3rd 4th 5th 6th 7th 8th
A. Not Applicable 3 0 0 1 0 3 0 0
B. Organization Lacks Knowledge 0 0 2 2 4 0 0 0
C. Competing Priorities 10 1 2 1 0 0 0 0
D. Lack Educational Resources 4 5 3 1 0 0 0 0
E. No Need for Certification 1 10 1 1 1 0 0 0
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F. No Evidence of Effectiveness 2 2 2 0 0 0 1 0
G. Other * 3 2 0 0 0 0 0 0
H. No Barriers 0 0 1 0 0 0 0 0

*QOther Barriers Listed by Respondents:
e Lack of funding
Lack of staff/corporate support
Oncology nurses do not see the importance in having genetic knowledge
Limited pool of pediatric geneticists
Unable to educate other health care professionals
Lack of understanding about what health care providers specifically need to know about genetics
(which is quite different from what a genetic professional needs to know)

Table 13 Organization Survey Results or Input from Members Regarding Genetics and
Genomics Education (Survey Question 16)

Was
Membership Number of Responses
Surveyed?

Yes 21

No 12

No Answer 3

Organization Response

AACN AACN’s partners from NHGRI and NCI presented talks to three groups of nurses December
2008 and utilized Turning Point Software and voting keycards to gather data utilizing specific
guestions based on constructs of the transtheoretical model and stages of change (Prochaska,
J., Redding, C., & Evers, K., 2002).

Group 1: those attending (only faculty) an American Association Colleges of Nursing
Meeting in Texas 12/5/08 Session 1 (h= maximum response 57)

Group 2: those attending (only faculty) an American Association Colleges of Nursing
Meeting in Texas 12/5/08 Session 2 (h= maximum response 56)

Group 3: those attending (mixed group-faculty, practicing nurse, educator, researcher,
student) a Sigma Theta Tau International (STTI) Regional Meeting in NY 12/7/08 (n=
maximum response 54)

We collapsed data from the three groups together summarizing total responses to the
questions (see Table 1 for complete results; Max n= 161). A brief summary of highlights:
1. The majority of attendees had a masters (45%) or doctoral degree (46%)
2. Forthe STTI meeting only: there were (38%) faculty and (33%) practicing nurses
attending.
3. The majority had heard that Genetics/Genomics (G/G) was recommended in the
Baccalaureate Essentials to be included in nurse preparation (88%).
4. The majority rated their own personal G/G knowledge as low (48%).
The majority felt that preparing nurses to use G/G information was an important role
for nurse educators (39% agree; 44% strongly agree).
6. The majority were motivated by healthcare advances to learn more about G/G (40%
agree; 42 % strongly agree).
7. Less were motivated by the academic environment to learn more about G/G (33%

o
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agree; 38 % strongly agree).

Most were likely to include G/G in nursing courses they teach (45% very likely).

9. Most intended to adopt curriculum/course changes to include G/G within the next six
months (60%).

10. Most felt positive (49%) about the Baccalaureate Essentials including G/G in nurse
preparation with 32% feeling extremely positive.

11. The majority (68%) strongly agreed it was time to start teaching the next generation
of nurses about G/G.

12. Regarding relevancy: 41% strongly disagreed that genomics is unlikely to become
relevant for nursing practice in the next 12 months; and 75% strongly disagreed that
genomics is unlikely to become relevant for nursing practice in the next 5 years.

13. The majority (36%) strongly disagreed that the promise of G/G for healthcare had
been exaggerated.

14. The majority (61%) strongly disagreed with the statement “there are no changes I can
make in nursing curriculum/courses to make room for G/G”.

15. The majority (73%) strongly disagreed with the statement “family history with G/G
content has little value for patient care”.

16. The majority (71%) strongly agreed that teaching nurses G/G is important to keep
them as a central partner in patient/family care.

17. Most (36%) reported they needed web-based toolkit resources to include G/G in the
courses they are teaching; and model curricula (34%) was a close second.

18. In terms of priorities of curriculum concepts to include in nurse preparation, G/G
(7%) was fourth out of eight items with patient centered care identified most (34%).

o

Conclusions from data:
Nursing faculty are aware of the incorporation of G/G into the Baccalaureate Essentials.
They currently feel G/G is relevant to nursing practice. Most intend to adopt
curriculum/course changes to include G/G within the next six months and would value
resources such as web-based toolkit materials and model curricula.

ANA

There were follow on activities and plans from the competency working group.

NCHPEG

From discussions with our membership, we know that there is a need for focused, relevant
information that is available at the point of care. We also know from our own experience, as
well as the literature, that health care professionals, in general, lack understanding of genetics
concepts, such as those involved with taking and interpreting a family history and interpreting
genetic test results. This deficit has been linked to a lack of confidence in discussing genetic
conditions and risks with patients. Although there are efforts within some of our member
organizations (nurses, Pas) to focus attention and educational efforts on genetics and
genomics through the creation of genomics competencies, this emphasis is lacking in many of
our other member organizations. NCHPEG has recently revised our Core Competencies for
All Health Care Professionals, by streamlining them based on the experience of our
membership. We are also in the final stages of review before releasing Core Competencies in
Family History; the associated slide set that covers core content and case examples is
currently available. Professional organizations have, in the past, used these resources to
structure their own specific competencies (e.g., public health professionals and nurses).

AMA

Limited input. Following the educational session at the 2006 Interim Meeting, evaluation
forms asked whether the participants would like to have more genetics programs offered to
them, and the response was overwhelmingly yes. Also, the AMA House of Delegates adopted
policy in 2006 that directs the AMA to be involved in the development of educational
materials to assist physicians with genetics-related practice issues. (D-460.976, AMA Policy
Database). There has not been a broad survey of AMA members about genetics education
needs. The AMA did partner with Medco to survey physicians about their knowledge and use
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of pharmacogenomics. Close to 90% of respondents (approximately 10,000 respondents)
indicated that they did not have adequate information about genetic test availability and
application in therapy.

ACGME

Program requirements for each specialty and subspecialty undergo review/revision every 5
years. As part of the review/revision process, the RRCs seek input from the constituents about
priorities for all topics related to the disciplines under review.

AAFP

The most recent feedback from our members regarding genetics education needs comes from
our 2008 survey asking members about clinical topic areas in which they need more
education. Some topics they rated at near or below the mean for medical knowledge and skill
that are related to genetics include: allergies, sickle cell disease, developmental/behavioral
disorders, degenerative disorders and Alzheimer’s. Based upon this survey, there is an
indication for an educational need in these areas. In addition, a prior survey, the 2003 CME
Topics Survey, asked about genetic needs specifically. This survey was mailed to 4000
members with a total response rate of 14.3%. 476 respondents’ ranked genetics (in general) as
a high (18.3%), moderate (43.7%) or low (38%) priority, respectively.

ACMG

The nature of our business is such that our members provide us with information as to the
aspects of genetics, genetic diseases and genetics services that they most want included
among our educational offerings.

ASHG

Since genetics and genomics are our business, we focus on educating our members about
educational principles, methods, and are gathering information on misconceptions that can be
dispelled by our members in other forums

ISONG

We are in the process of developing a needs assessment to better meet needs of the
membership; we have surveyed the membership for a Genetics Nurse brochure in preparation
for revision and translation (Spanish, Portuguese, and Japanese).

ONS

We have not specifically surveyed the membership on genetics. We do still have those
members that choose genetics as an area that they want more education.

COMSEP

We have occasionally surveyed the membership about their attitudes toward different content
areas including genetics.

ACCP

A needs assessment survey for our upcoming annual meetings. They want education on this
topic.

ACOG

Is an important area and routine part of obstetrics and gynecologic care

AACP

See report of 2004 work by Walif and McKay being repeated in 2009

AWHONW

There have been several board of director discussions and it has been included in the strategic
plan.

ACPM

We’ve asked about topic preferences for CME offerings and this was on the list.

NSGC

Conducted member focus groups at the end of 2008 to solicit information on member needs
related to the future of genetics and genomics. Much of this input focused on the need for
education related to the changing roles of genetic counselors as educators and translators of
information as full genome sequencing, pharmacogenomics and other advances in technology
lead to an increase in the genetic information available to consumers and healthcare providers.
NSGC also requested input regarding education needs and priorities from the attendees of the
2008 NSGC Annual Education Conference and the response was similar to that of the focus
groups. NSGC will be distributing a survey to our full membership in early 2009 to further
prioritize our strategic and education focus areas for the short and long-term. NSGC is also
planning to conduct a membership survey in the summer of 2009 to gain further input from
our membership regarding educational needs and priorities.

ABMG

Work with training programs to update training areas to include more modern knowledge

ACHDNC

Organizational presentations

AAPA

In 2007 we surveyed 113 PA leaders on several aspects of genetics. We asked them to rate, on
a scale or one to ten (least important to most important), the importance of genetics in the
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education of PAs. The mean score was 7.32. More experienced PAs rated it higher in
importance. We also asked them to rate the most useful formats for learning about genetics.
The most useful methods were electronic, a course with printed materials, printed self study
guides and 1-2 day courses. Least useful were lunch conferences, one week courses and
informal consultations.

In 2008 we surveyed 1800 PAs on their educational needs. When offered a list of nine Topic
areas which they might be interested in attending review courses, “Genomics and genetics”
was ranked as the least valuable. 28% of PAs rated it as Valuable or Very Valuable and 72%
rated it as Less Valuable or Not Valuable.

PAEA

From the abstract:

Results: 100 programs responded, for 75% response rate. Eighty-one percent of responding
programs expressed the need to enhance the quality and extent of genetic and molecular
medicine in their curricula, and 62% planned to make changes in the near future. Genetics is
delivered with an assortment of curriculum models and taught with a rich variety of methods.
It was surprising to find some salient concepts not being taught in 12-16% of programs, e.g.,
molecular biology, Mendelian and non-Mendelian inheritance, pedigree structure, and genetic
diagnostic testing. Pharmacogenomics is taught in only a quarter of programs. PA program
core facility plays a major role in teaching genetics. PA program respondents indicated the
following to be particularly helpful for genetics curriculum development: (1) centrally
developed resources, (2) genetic case studies, and (3) up-to-date valid resources on the Web
for educators and students. Conclusions: PA programs clearly see the importance of genetics
in PA education, but have expressed the need for more resources to further develop their
curricula. It is hoped that this survey will provide baseline data that will aid in the
development of competencies and curricula components in the future.

15 organizations reported either no survey or did not respond to the question.

Table 14

Programs to Enhance Engagement in Genetic and Genomic Education/
Programmatic Needs to be Addressed by the Federal Government
(Survey Question 17)

Organization

Response

AACN

As the data suggests, faculty are aware of the importance of G/G material. However, there is
an urgent need to develop faculty knowledge related to this area. Grants and resources to
assist with faculty development are needed.

ACOG Confidentiality issues, lab issues, direct marketing of genetic tests to patients poses issues

AACP Curricular resources, faculty training.

STTI Evidence based content to apply in practice and education with some support from federal
funding.

ACP Financial support for additional live programs and development of enduring materials would
be useful.

ACCP Funding in the form of educational grants.

ACMG Funding that allows us to bring genetics education to other specialty organizations is useful.
They often ask us to help them develop programs related to genetics for their own meetings
and to identify faculty as well.

ISONG Funding to develop toolkits to integrate genetics into education, to copy/duplicate a handout
book from ISONG pre-conferences.

AAFP It would be helpful if there was federally supported research and a report that supported good
evidence that implementation of genetics information in the clinical setting materially affected
outcomes. We could then use this report to ideally engage our members’ interest in more
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genomic topics.

AMA

More opportunities for educational forums that could communicate the pace of genetic
technology’s entry into the clinical setting. More point-of care tools that could be a quick
reference for physicians as they practice. More integration of genetics into clinical decision
support, electronic medical records, and performance standards. Clarity around guidelines for
use of genetic tests and evaluation tools for genetic tests that are currently available. As
suggested by SACGHS in its report on the oversight of genetic testing, federal

implementation of an agency that would develop and maintain a registry for genetic tests
would be a first step in evaluating clinical validity and utility, which will likely be hurdles that
genetic tests must clear before they are widely used in the clinical setting.

ACHDNC

Non-applicable-Secretary already engaged

ONS

No I don’t think so

ABMG

None

COMSEP

Not necessarily. The organization understands that an understanding of genetics is important.

AOA

Online educational materials

ADEA

Our members could benefit from any and all forms of curricular and other educational
materials related to genetics and genomics education, whether addressed by the Federal
government or other entities.

ACGME

Our review/revision process works very well.

NSGC

Resources or programs that could bring together NSGC with other healthcare providers (like
the PA Genomic Medicine Meeting) so that genetic counselors could get a better
understanding of the informationaVeducational needs of these providers. Also, a needs
assessment of different providers groups would help genetic counselors/NSGC in developing
targeted, effective educational resources.

ACPM

The current CME program is a good way to get our members engaged in this area. However,
this was made possible by an industry grant, and even though we followed CME rules to a
“T”, perceptions of bias could be present. Federal funding for more of these types of programs
would be welcome.

NCHPEG

The main programmatic need from NCHPEG’s perspective is for a genetics/genomics
education agenda to inform the development of RFPs and other government initiatives.
Bringing the significant players in genomics education together to discuss the potential
agenda could help to define aims, identify gaps, reduce redundancy in effort, and promote
collaboration to build off existing efforts. A well-informed education agenda could promote
further understanding of the best approaches to education and support the effective
development of new content while reducing redundancy of effort. The resources needed to
support such efforts include those that would allow us to bring together a diverse group of
educators and researchers in adult education to provide insights into the most effective adult
education strategies for educating about complex topics when the desired outcome is behavior
change. This group should include distance education providers, communications experts,
evaluators, and commercial organizations to broaden the discussion and provide a broad base
of research and experience in adult education. The discussion would need to consider best
approaches to education delivery for health professionals given the vast array of teaching
mechanisms that are available (e.g., traditional web-based, web 2.0, podcasts, traditional
CME, interactive CME, etc). For any future efforts in genomics education, mechanisms for
long-term funding are necessary to allow for evaluation the effectiveness of educational
efforts by clinical outcomes or their proxies.

ABGC

There are a few federal resources that could benefit the genetic counseling profession by
enhancing greater educational efforts, although these would not directly affect our
organization. (1) Recognizing that 55% of genetic counselors are actively engaged in
genetics/genomics education invest in expanding or developing genetic counselor training
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programs; (2) provide grants such as Special Projects of Regional and National Significance
(SPRANS) specifically geared toward providing genetic/genomics education; and (3) require
all federally funded healthcare training programs to incorporate genetic/genomics education
within their curricula.

SGIM

Uncertain. We've been successful in having either a 1/2 day or full day pre-course and a
workshop on genetics at every annual meeting since 1999

ANA

We would like to partner with others to implement use of the Competencies developed in
2006.

AAPA

PAs are required to obtain 100 hours or continuing medical education every two years and
recertify by examination every six. This means they are highly motivated to obtain CME
which is not only relevant to their practice but also relevant to the generalist recertification
exam. Dynamic, interactive and relevant CME programs on genomics are the best way to
engage them. We have worked with several Federal agencies to offer sessions at our annual
conference. Continued support by those agencies is important to us.

PAEA

The types of resources made available by NCHPEG worked well for our train the trainer
workshop as well as the website for PAs that NCHPEG sponsors. Development of modules
for various genetic educational aspects of clinical medicine that could be shared on the
Internet would be welcomed by faculty and patients alike.

ASHG

We have one NSF grant (STEM grant) and have submitted another, but focus on what the
genetics professionals can do to educate other would be helpful.

Table 15

Completed Initiatives/Programs Implemented by Organization
(Survey Question 14)

Organization

Program or Initiative

NCHPEG

Competencies in Family History (2008)

Core Competencies for All Health Care Professionals (2007)

Genetics in the Physician Assistant’s Practice (2007)

Genetics in the Practice of Speech-Language Pathology and Audiology (2006)
Principles of Genetics in the Context of Common Disease (2006)

Genetics and Common Disorders: Implications for Primary Care and Public Health
Providers (2005)

Core Principles in Genetics (2004)

Genetics, Disease, and Dentistry (2004)

Genetics and Major Psychiatric Disorders: A Program for Genetic Counselors (2002)
Genetics Is Relevant Now: Nurses’ views and patients’ stories

Race, Genetics, and Healthcare

Survey of Genetic Consumers

Newsletters

AACN

Partnered with the National Human Genome Research Institute (NHGRI) and
National Cancer Institute (NCI) on several initiatives
i. Assisting with creating and endorsing the Essential Competencies and
Curricula Guidelines for Genetics & Genomics (2005)
ii. Assisting with creating a tool kit for faculty development
iii. Assisting with creating a tool kit repository
e Recently revised the Essentials of Baccalaureate Education for Professional Nursing
Practice, which contains competencies and content related to genetics & genomics
e Conference programming for faculty development related to genetics and genomics
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http://pa.nchpeg.org/
http://shla.nchpeg.org/
http://www.nchpeg.org/core/principles_of_genetic_and_common_disease.pdf
http://www.nchpeg.org/cdrom/index.html
http://www.cincinnatichildrens.org/ed/clinical/gpnf/resources/curriculum/relevant-genetics.htm

AAP

The AAP’s annual National Conference and Exhibition (NCE) is the Academy’s
premier educational event. CME-bearing presentations on genetics topics have been
included each year.

AAP regional educational programs, as well as programs sponsored by the
independently-chartered state-based AAP chapters, have also included genetics
educational programming.

A special, multi-disciplinary, ad-hoc writing committee was formed to develop a new
AAP Clinical Report entitled, “Newborn Screening Expands: Recommendations for
Pediatricians and Medical Homes—Implications for the System.” The resultant
document can be accessed here:
http://aappolicy.aappublications.org/cgi/content/full/pediatrics;121/1/192

ACMG

ACMG Annual Meeting (CME approved)

ACMG Basics: Genetics for Providers— A CD Rom-based Educational Program
Review of USMLE Steps 1-3 (see National Coordinating Center)

Clinical decision support tools for primary care providers for newborn screening
(ACMG ACT Sheets)

STTI

Nurse's Advantage book collection on genomics in nursing, 2007.
16 Scholarly Publications

6 Continuing Education Offerings

5 presentations at major conferences

4 Online Publications

AMA

Brochure on warfarin pharmacogenomics

Pharmacogenomics and Personalized Medicine CME

Survey of physicians about knowledge and use of pharmacogenomics
Arranged for 2008 NCHPEG annual meeting to be CME eligible
Educational Session for AMA Interim Meeting, 2006

Future Perfect: Conversations on the Meaning of the Genetics Revolution
CME monograph on Risk Assessment for Hereditary Cancers

Family Medical History in Disease and Prevention

AMA Council/Board reports on genetics subject

ACOG

Develop clinical guidelines and patient resources
Continuing education

ACP

Published a book entitled Case Studies in Genes and Disease: A Primer for Clinicians
Co-sponsored an annual genetics course with the Genetics Division at Brigham and
Women’s Hospital.

NSGC

NSGC Twenty-Seventh Annual Education Conference
NSGC 2008 JGC CEU Program
NSGC 2008 Online Course

ISONG

Genetics and Genomics Nursing: Scope and Standards of Practice

Survey: What is a Genetics Nurse?

ISONG collaborated with the development of The Essential Nursing Competencies
and Curricula Guidelines for Genetics and Genomics and a number of ISONG
members served in key roles in the development of this document, including the
primary individuals involved.

2008 ISONG Conference: Nursing Revolution in Genomics: Uniting Research,
Education and Practice

2007 ISONG Conference: Global Issues in Genomic Healthcare

2006 ISONG Conference: Genomic Healthcare: The Future is Now
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ACGME e The ACGME Program Requirements for Graduate Medical Education in Medical
Genetics and the ACGME Program Requirements for Graduate Medical Education in
Molecular Genetic Pathology underwent major revisions in 2007.

e In 2007, the ACGME approved that the RRC for Medical Genetics could begin
accrediting programs in the fellowship of Medical Biochemical Genetics. The RRC
developed ACGME Program Requirements for Graduate Medical Education in this
subspecialty.

ACPM e Sessions on Genetics at Preventive Medicine Annual Meetings
e Symposium: Filling the Gap in Preventive Patient Care: Genomics in Practice
ONS e Genetics Short Course Grant
e Genetics Online Education Series
AAFP ¢ Annual Clinical Focus (ACF) 2005: Genomics
e Articles and commentaries in AAFP-related publications
ANA e Genetics and Ethics in Health Care: New Questions in the Age of Genomic Health.

Rita Black Monsen, DSN, MPH, RN, FAAN. 2008.
e ANA partnered to start NCHPEG and is an active member of ISONG
o Links to educational programs and resources posted on our website

NAPNAP e At least one session at each annual conference on genetics
o Journal articles fairly often on genetics topics
AAPA e Daily Dose of DNA
e PA-specific website for case-based genetics education
ACCP e Free, non-credit, Online Pharmacogenomics Course consisting of 13 modules

e Pre-meeting workshop, and two symposia with the 36™ annual meeting, September
16-19, 2006, on topics of genomics

PAEA e National Survey of PA programs regarding genetics curricula

e Proposed genetic/genomic competencies for PAs

o Ideas to help faculty members organize genetics curricula according to the
aforementioned competencies

e Train the trainers for PA faculty

SGIM e Pre-courses on genetics as part of annual meeting
o \Workshops on genetics as part of annual meeting
AACP e Argus Commission: Science in 2029
o Miscellaneous educational sessions at AACP meetings
ABMG e Maintenance of Certification
Table 16 Ongoing or Planned Initiatives/Programs Implemented by Organization

(Survey Question 15)

Organization Program or Initiative
NCHPEG e Genetics for Social and Behavioral Researchers
e Genetics and Colorectal Cancer
e Access to Credible Genetics Resources Network
e Genetics Education: Resources for Health Professionals
AACN e Continued work on tool kit and tool kit repository
AAP e CME-bearing genetics-related programming will continue to be scheduled during the

AAP’s annual NCE, regional events, and chapter-based activities.
e The AAP’s Division of Children with Special Needs, working in cooperation and

D-24 Genetics Education and Training




under contract with the American College of Medical Genetics, recently completed
the pilot year for its Visiting Professorship Program. The program’s goal are to: 1)
increase knowledge of genetics in the medical home at the point of care, 2) support
pediatricians in addressing their patients’ genetics-related questions, and 3) facilitate
linkages between the AAP Chapters and the regional genetics and newborn screening
service collaborative.

The AAP National Center for Medical Home Initiatives includes educational
materials and tools related to genetics and newborn screening.
http://www.medicalhomeinfo.org/screening/newborn.html

ACMG

Revision of Medical Genetics Board training curriculum
Expansion of ACT Sheets to include genetic testing and family history tools for
conditions likely to be referred by primary care.

APHMG

Program Directors Group

Medical School Course Directors Group

Question Bank: bank for questions appropriate for medical student courses, as well as
in service exams for residents.

STTI

Plan to continue CE offerings, publications and conference meeting discussions
related to genetics.

AMA

Genetics of Colorectal Cancer CME

Education module for medical students on genetics of hereditary cancers
Brochure on pharmacogenomics

Educational piece for physicians on Direct-to-consumer genetic testing

ACOG

Develop clinical guidelines and patient resources
Continuing education

ACP

Co-publishing a new genetics text for clinicians with McGraw-Hill
Became a member of the National Coalition for Health Professional Education in
Genetics (NCHPEG)

NSGC

NSGC Twenty-Eighth Annual Education Conference

NSGC 2009 JGC CEU Program

NSGC 2009 Online Course

NSGC 2009 Regional Meetings (Chicago and Baltimore/Washington DC)
Genetic Counseling Foundation

ACPM

CME program on Genetic Screening
Symposium: Filling in the Gap in Preventive Patient Care: Genomics in Practice

ISONG

Needs Assessment of Membership

Genetics and Ethics in Health Care: New Questions in the Age of Genomic Health. Co-
published by the American Nurses Association and ISONG

Collaboration with the National Society of Genetic Counselors (NSCG)

ONS

The Genetics Online Education Series (as above) will continue

AAFP

Communication to members about EGAPP recommendations
Ongoing CME activities

ANA

Grant: “Development of Nursing New Media Education using Cancer Family History
and BRCA1/2 Testing as a Paradigm”

AAPA

National PA Organizations and NHGRI
Institutionalization of genomics in PA literature

ACCP

Free, non-credit, Online Pharmacogenomics Course consisting of 13 modules
Several within the various slides provided

PAEA

Though not initiated by PAEA directly, the genetics workgroup of PA educators is
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working collaboratively with nursing to produce a website for faculty and providers
regarding genetics educational resources called Genetic/Genomic Resource Tool for
Interdisciplinary Education (GERTIE)

SGIM e Genetics in Primary Care Internet Group
AACP e UCSD project on genomics curriculum
Table 17 Organizations Role in Health Professional Education (Category 1, Question 1)

Organization

Response

CGME Recommend changes in the types of GME programs designed to assure an adequate supply of
physicians to serve U.S. healthcare needs

ACP We are the major national organization responsible for the lifelong education of internal
medicine specialists and subspecialists. Our involvement spans the spectrum that includes
medical students’ education, graduate medical education, and continuing medical education.

ONS The mission of the Oncology Nursing Society is to promote excellence in oncology nursing
and quality cancer care.

ACCP ACCP is an accredited sponsor of Continuing Medical Education and Continuing Pharmacy
Education.

NAPNAP NAPNAP is the main national organization for pediatric nurse practitioners. There are many
specific initiatives for the membership to utilize in clinical practice — examples -initiative on
obesity, mental health. Local state chapters also provide educational programs for the
membership.

AOA The AOA accredits CME, approves osteopathic intern and residency training programs, and
provides other educational activities

AWHONW Provision of standards and evidence based guidelines for the specialty of women's health and
infants

SGIM Most members serve as faculty in divisions of general medicine, or division of, residency
program directors, dept. chair of internal medicine

NCHPEG NCHPEG is a non-profit organization with the mission of promoting health professional
education and access to information about advances in human genetics to improve the health
care of the nation.

ASHG Teaching and mentoring of basic and clinical genetics.

ACMG We provide educational content for medical geneticists, primary care providers and other
physicians.

ISONG Provide a forum for education and support for nurses providing genetic/genomic
healthcare.

AACN AACN establishes the Essentials or standards for baccalaureate and higher degree programs in
nursing education

ADEA The American Dental Education Association represents all 57 dental schools in the United
States in addition to 714 dental residency training programs and 577 allied dental programs, as
well as the more than 17,000 faculty staff and students in these institutions. It is at these
academic dental institutions that future practitioners and researchers gain their knowledge;
where the majority of dental research is conducted; and, where significant dental care is
provided.

COMSEP We are primarily involved in the education of medical students, most specifically students in
the clinical years but all aspects of undergraduate education remain important.

AACP We are the association representing all colleges of pharmacy

ARCOG Facilitate implementation of the goals and objectives of the American College of OB-GYN in
residency training programs
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PAEA PAEA’s mission is to pursue excellence, foster faculty development, advance the body of
knowledge that defines quality education and patient-centered care, and promote diversity in
all aspects of physician assistant education. To accomplish this mission, PAEA:

e Encourages and assists programs to educate competent and compassionate PAS

e Enhances programs’ capability to recruit, select, and retain well qualified PA students

e Supports programs in the recruitment, selection, development, and retention of well-
qualified faculty

e Facilitates the pursuit and dissemination of research and scholarly work

e Educates PAs who will practice evidence-based, patient centered medicine

e Serves as the defining voice on matters related to entry level PA education, nationally
and internationally

e Fosters professionalism and innovation in health professions education

e Promotes inter-professional education and practice

e Forges linkages with other organizations to advance its mission

Table 18 Need for the Integration of Genetics and Genomics into the Training of Health

Professionals (Category 1, Question 2)

Organization

Response

CGME Because of competing priorities, the subject has not been taken up by our Council

ACP We believe that trainees and physicians at all levels need to be better educated about this
continually evolving field.

ONS ONSS has a position statement regarding the nurse’s role in cancer genetics. You can view this
position statement by visiting the following link:
http://www.ons.org/publications/positions/CancerGeneticCounseling.shtml

ACCP It is a priority, but not necessary the top one.

NAPNAP The importance of genetics/genomics has been recognized for a many years — NAPNAP has
had a representative at NCHPEG for a number of years.

AOA Important, but a low priority

AWHONW Integration is the key word and the organization realizes the need.

SGIM Not high because uncertain clinical benefit.

NCHPEG The sheer volume of new information now at the disposal of biomedical researchers and

health care providers is transforming our understanding of disease processes — including those
of common, chronic diseases such as cancer, diabetes, and mental illness — and is changing
the delivery of health care. Increasingly, health care providers — regardless of specialty, role,
or practice setting — will face questions about the implications of genetics and genomics for
their patients. And yet, the rapid pace of the science and the relative paucity of professional
training in genetics continue to leave many clinicians without satisfactory answers to genetic
guestions from their patients. A prime example is the large number of genome-wide
association studies that are finding genetic associations with a vast array of phenotypes. Some
of this information is making its way into clinical care through direct-to-consumer marketing.
Many health care professionals will be at a loss to interpret this information correctly, let
alone determine whether management should be approached differently. While there are a
number of ongoing and proposed efforts to help facilitate the appropriate translation of
genomic information into the clinic, currently practicing health professionals would benefit
from a greater understanding of the benefits and limitations of genetic information in the
context of complex disease.
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ASHG

We have become more integrated, but we don’t want the central portions of genetics and
genomics to become too “watered down “ or so disseminated that genetics is unrecognizable
except as a technology rather than an approach to medicine and science

ACMG

Genetics education needs to be widely distributed throughout health care with attention to the
scope of practice of those being educated.

ISONG

We believe that the need for integration of genetics and genomics into the curriculum and
training of health care professionals is a critical need. Although there are ongoing efforts to
help prepare nursing faculty to integrate genetics and genomics into both undergraduate and
graduate faculty (e.g., the Genetics Education Program for Nurses

AACN

AACN supports the integration of genetics/genomics into the curriculum of health
professionals.

ADEA

There is a compelling need for the integration of genetics and genomics into the curriculum,
and into the education and training of dental professionals.

COMSEP

Genetics is a major component of the core curriculum.

AACP

Considered essential and focus of regular programming

ARCOG

Each of the 225+ program implements knowledge through didactic lectures, journal clubs, and
other scholarly activities and research

PAEA

Recognizing that genetics is playing a larger role in clinical practice, the challenge for PA
educators is to prepare our students with an appropriate foundation of knowledge, skills and
attitudes. A knowledge base of fundamental genetic principles and approaches is essential, as
are the skills that will allow students to apply these principles in the clinic and to exhibit
professional attitudes related to genetic information and diagnosis. This knowledge and skill
set will be required for common clinical tasks, for example, when assessing familial risk for
common diseases as well as ordering, interpreting, and explaining genetic test results to a
patient. PA programs need to develop appropriate curricula to meet this dynamic challenge.

Table 19

Development of Curricular Components (Category 1, Question 3)

Organization

Response

CGME Because of competing priorities, the subject has not been taken up by our Council.

ACP All of our curricular offerings are optional — lives courses, content embedded within broader
courses, and enduring materials that we develop.

ONS Please see above for the current options in genetics that ONS provides. We also have a
Genetics Clinical Resource Area on our website:
http://www.ons.org/clinical/prevention/genetics/index.shtml

NAPNAP No standardized genetics components but NAPNAP is a professional organization and not a
professional nursing school so the members do receive curricular content of genetics in their
educational programs.

AOA Not required

AWHONW Optional curriculum related to diseases in women, genetic testing for women and infants

SGIM None by SGIM. The genetics in primary care faculty development curriculum or genetics
through a primary care lens is used by educators.

NCHPEG Please find the NCHPEG core competencies submitted and included in Appendix C-2.

ASHG Individualized for PhD and undergraduate institutions. MD training falls under ACMG.

ISONG These are clearly articulated in The Essential Nursing Competencies and Curricula
Guidelines for Genetics and genomics, which are available at
http://www.genome.gov/17517146.

AACN The revised Baccalaureate Essentials (2008) incorporates competencies and content related to
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genetics and genomics.

ADEA

Requirements and optional components of any area are at the discretion of our member
institutions. We do not set curricular requirements.

COMSEP

The organization wrote a national curriculum. Individual schools or directors may use the
curriculum as they see fit. Here is the chapter on Genetics:
Rationale
A physician should be able to distinguish between congenital disorders (disorders present at
birth) that are genetic from those that are nongenetic, as well as recognize common genetic
diseases presenting later in childhood. Genetic abnormalities may produce congenital
malformations, metabolic disturbances, specific organ dysfunction, abnormal growth patterns,
and abnormalities of sexual differentiation. New technology and knowledge of genetics have
raised ethical questions that physicians and society will need to address.
Prerequisites
o Knowledge of gene structure, regulation and function
e Basic knowledge of the Human Genome Project and the role of genetic inheritance
in multifactorial diseases, such as cancer, heart disease and diabetes
e Basic mechanisms of Mendelian inheritance, multifactorial inheritance, the
“carrier” state, incomplete penetrance, variable expression, and spontaneous
mutations
e Basic embryology and teratology
e Introductory history taking and physical examination skills
Competencies
Knowledge
1. Describe the genetic basis and clinical manifestations of the following syndromes,
malformations, and associations:
e Common chromosomal abnormalities, (e.g. Trisomy 21 (CP), Turner
syndrome (CP), Klinefelter syndrome (M)
e Syndromes due to teratogens (e.g. fetal alcohol syndrome) (CP)
e  Other common genetic disorders (e.g. cystic fibrosis, sickle cell disease,
hemophilia) (CP)
¢ Single malformations with multifactorial etiology (e.g. spina bifida,
congenital heart disease, cleft lip and palate) (M)
2. List common medical and metabolic disorders (e.g. hearing loss, hypothyroidism,
PKU, hemoglobinopathies) detected through newborn screening programs (CP)
3. Discuss the effects of maternal health and potentially teratogenic agents on the fetus
and child, including maternal diabetes and age (CP), alcohol use (CP) illicit drug use
(CP), and prescribed medications such as phenytoin, valproate, and retinoic acid (M)
4. List common prenatal diagnostic assessments (e.g. maternal serum screening,
amniocentesis, and ultrasonography) and understand their use (M)
Describe the use of chromosome studies in the diagnosis of genetic disorders (M)
6. Discuss the role of genetics in common multifactorial conditions (e.g. inflammatory
bowel disease, pyloric stenosis, congenital heart disease, cleft lip, diabetes and
cancer) (M)

o

Skills
7. Use a family history to construct a pedigree (e.g., for the evaluation of a possible
genetic disorder) (CP)

AACP

Not available info across all US colleges of Pharmacy, new survey in field

ARCOG

There is the Unit 7 Genomics produced by ACOG that we encourage to be incorporated into
the program’s curriculum as a part of the overall ACOG curriculum.

PAEA

Genetics should be intergraded across the curriculum — and if organ systems are taught,
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should be emphasized where appropriate in each organ system. The “language” of genetics
may need to be taught separately as a stand-alone course to complement the integration. A
wide variety of teaching and evaluation methods, including didactic lectures, small group
sessions with cases. Web-assisted interactive learning, and clinical experience, are likely
helpful for adult learners. Teaching should be related to clinical cases and/or experiences
whenever possible.

ACCP

Non-applicable

Table 20

Gaps in Genetics and Genomics Education (Category 1, Question 6)

Organization

Response

CGME

Because of competing priorities, the subject has not been taken up by our Council

ACP

Yes, The main problem is that clinicians have not yet broadly embraced their need to
understand genetics/genomics and the application of these disciplines to the care of their
patients.

ACCP

Unknown

NAPNAP

NAPNAP could be more structured in its inclusion of genetics in the educational materials
and programs it provides.

NCHPEG

Although there are gaps in educational content, especially as genetics relates to common
disease and with content geared appropriately for different health professions, there are
greater deficits in our understanding of the most effective approaches to educating health
professionals about genetics and the impact of educational programs on clinical practice. To
address the gap related to educational approach, we need resources to bring together a diverse
group of educators and those interested in adult education efforts. This group would provide
insights into the most effective adult education strategies and delivery systems for educating
about complex topics with a desired outcome of behavior change. Measuring the clinical
impact of educational programs requires long term funding and innovative approaches to
evaluation. NCHPEG is beginning to apply some different evaluation approaches, including
simulated patients, but more work is needed in this area.

ASHG

There are gaps in every curriculum, and these are best addressed by specific professional
groups.

ACMG

Funding is the greatest limitation to developing educational content for providers

ISONG

Yes, there continue to be gaps in genetics/genomics education. Many nursing programs do not
have faculty with expertise in genetics/genomics. Increased access to online educational
activities in genetics/genomics would help to decrease the gaps. Also, increased funding for
genetics education would help.

AACN

Yes gaps exist and AACN is providing faculty development as part of its strategic plan.

ADEA

Probably

AACP

Yes- information lag of science translation to practice

PAEA

Yes — there are always gaps! Making genetics as clinically relevant as possible is critical —
need more stories.

Table 21

Cultural Competency Incorporated into Curricula (Category 1, Question 4)

Organization

Response

ACP

Variably. We are trying to include more relating to cultural competency in the programming of
our annual meeting.

NAPNAP

NAPNAP provides no formal curriculum to its members
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AOA Yes, it is required for postdoctoral education and certification

AWHONW It is incorporated

SGIM Yes

NCHPEG One of the NCHPEG core competencies is the following: [health care professionals should
know the various factors that influence the client’s ability to use genetic information and
services, for example, ethnicity, culture, related health beliefs, ability to pay, and health literacy.

ASHG We do address this on a regular basis

ACMG Yes — required

ISONG Yes, cultural competency is incorporated into the Essential Nursing Competencies and Curricula
Guidelines for Genetics and Genomics. It is a required component

AACN Yes, cultural competency is incorporated at all levels of nursing education and is required.

ADEA Usually

AACP Yes, per accreditation requirements, and it is required

ARCOG It is supposed to be

PAEA Yes, by our accreditation standards, cultural competency is a required component of PA
curricula.

ACCP Non-applicable

Table 22 Anticipated Future Needs in Genetics and Genomics Education

(Category 1, Question 7)

Organization

Response

ACP

Because this is such a rapidly evolving field, the issue will be assuring that physicians have
continually updated information and education re the application of genetics and genomics to
patient care.

ONS With oncology nursing education, we just need to keep up with genetics and how it relates to
oncology. There is more and more each day on pharmacogenomics and how it can be utilized
in oncology.

ACCP More funding

NAPNAP Will become more important for all pediatric health care providers to be knowledgeable about
these topics

SGIM Test interpretation, implication of genetic disorders for prevention and screening

NCHPEG Need for increased evidence base to inform educational efforts and increase provider interest
Proven strategies to increase uptake of practice recommendations
Communicating risk effectively
Interpreting genetic test results
Knowing when, which patients, and to whom to refer
Determining appropriate testing
Understanding genetic risk for complex disease, including susceptibility testing
Assessing risk using multiple tools (testing, family history, environment)

Changing management based on risk
New delivery models, incorporation into EHRS

ASHG By being everywhere, we don’t want it to be nowhere!!!

ACMG No end to need for education in genetics in sight. Expect expansion of electronic health
system based clinical decision support tools.

ISONG We expect the need for genetics/genomics education will continue to increase because of
the escalating rate of genetic/genomic discoveries.

AACN Continued tool kit development, conference programming, and faculty development

ADEA That the need for incorporating genetics and genomics education into the curricula of dental
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professions will increase substantially.

AACP We believe it will be mainstream education and clinical practice by then.

PAEA More epigenetics, how the genomes of other entities interact with the human genome,
increased pharmacogenomics. We’ll see if that GWAS stuff pans out...

Table 23 Role of the Organization in Education, Training and Assessment of the Professional

Workforce (Category 2, Question 1)

Organization

Response

AAPA

We asses educational needs and provide educational opportunities for physician assistants
through our annual conference and other activities. We work with a variety of groups to
advocate for the PA role and ensure PAs have the information they need to provide the
highest quality of care to patients.

ANA

ANA has a broad role in each of these areas. The ANA is the only full-service professional
organization representing the interests of the nation's 2.9 million registered nurses through its
53 constituent member nurses associations, its 23 organizational affiliates serving 330,000
members of national nursing specialty organizations, and its workforce advocacy affiliate, the
Center for American Nurses. The ANA advances the nursing profession by fostering high
standards of nursing practice, promoting the rights of nurses in the workplace, projecting a
positive and realistic view of nursing, and by lobbying the Congress and regulatory agencies
on health care issues affecting nurses and the public. Learning needs assessment, continuing
education, publications and collaboration with other organizations directly contribute to
fostering high standards of nursing practice.

ACPM

We provide support, advocacy and resources for professionals in both their graduate training
and their Preventive Medicine practice stages of their careers.

ACOG

Develop practice guidelines and professional resources

AAFP

The AAFP helps to educate and train residents as well as physicians. This is done through
providing residency program recommendations for residents. For physicians, the AAFP offers
numerous CME opportunities.

AMA

AMA mission is to provide support to practicing physicians as they deal with important issues
in medicine and health care. Some of that support is in the form of educational resources
(other is in the form or lobbying and political advocacy). Educational resources are varied — a
few genetics resources, but lots of other subjects as well. Ethics, financing your practice,
approaches to treating different diseases/conditions, etc.

STTI

We educate members and nurses globally to improve health at point of care.

With regard specifically to genetics:

The AAP Committee on Genetics (COG) studies and makes recommendations to the Board of
Directors on recent advances in genetics and provides support to the chapters on state
legislative issues as they related to genetics. The COG develops AAP Policy Statements,
Clinical Reports, and Technical Reports on genetics related issues. A sample of topics
includes: The Newborn Screening Fact Sheets; Clinical Genetic Evaluation of the Child with
Mental Retardation or Developmental Delay, Prenatal Screening and Diagnosis for
Pediatricians and Health Supervision Guidelines for NF, Down Syndrome, Fragile X, and
other disorders. The Committee is in the early stages of developing a new manual on genetics
for pediatricians.

The Section on Genetics and Birth Defects (SOGBD) is focused on the education of primary
care pediatricians; development of genetics-related educational programming for the annual
AAP NCE; and supporting genetics-related advocacy efforts at the federal, state, and local
level. The SOGBD also sponsors an annual Young Investigator Research Grant Award, which
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offers a grant-in-aid of $18,000 to encourage young investigators to explore opportunities in
the realm of genetics and birth defects.

Academy-wide:

The AAP Department of Education (DOE) is responsible for the development,
implementation, and evaluation of AAP Continuing Medical Education (CME) activities.
These activities include CME courses (subspecialty/section courses, Practical Pediatrics and
PREP The Course), the Future of Pediatrics Conference, and the National Conference &
Exhibition (www.AAPexperieNCE.org).

The DOE’s Division of Workforce and Medical Education Policy guides the Academy in the
formation of health policy related to the education, supply, requirements, demographics, and
geographic distribution of general and subspecialty pediatricians. This involves managing a
wide range of policy and regulatory issues for the Academy, including requirements for core
and subspecialty residency education, the funding of graduate medical education, the efficacy
of state-level incentive programs, the regulation of the pediatrician pipeline through federal
legislation and appropriations, physician retirement patterns, and physician reentry into
practice.

The DOE’s Division of E-Learning provides dynamic online learning resources for pediatric
professional’s growth. This mission is supported through the development of web-based,
custom-tailored educational resource providing CME opportunities and services.

AAP educational publications include: Pediatrics, the premier scientific publication in
pediatric medicine; AAP News, the AAP's official monthly newsmagazine; AAP Grand
Rounds, a monthly synopsis of the most pertinent articles to practicing pediatricians found in
nearly 100 medical journals; NeoReviews; and Pediatrics in Review.

APHMG

Development of groups for Program Directors, Medical Course Directors, and the Question
Bank are examples of our initiatives, As a Professors group for Human and Medical Genetics,
our reason for being is to help fellow professors in all aspects of their work, of which teaching
and education is a major part.

NSGC

The mission of the NSGC, as the professional organization of genetic counselors, is “to
advance the various roles of genetic counselors in health care by fostering education, research,
and public policy to ensure the availability of quality genetic services”. With regard to the
educational objective specifically, the NSGC strives to keep abreast of changes in genetic-
genomics, medical genetics/genomics, technology, and policy for the purpose of providing
up-to-date, relevant continuing education for genetic counselors. Individual genetic counselors
have historically been involved in providing medical genetics education to other healthcare
professionals. In fact, our 2006 Professional Status Survey showed that over 60% of genetic
counselors participate in educational outreach. The NSGC recognizes the importance of these
efforts and has begun to develop organizational approaches to facilitating and promoting them
(e.g., speaker’s bureau, healthcare providers section of the website, public relations efforts,
articles in Community Oncology about clinical cancer genetics). One of the NSGC'’s strategic
initiatives is to “position genetic counselors as key players in the integration of genomics
across the healthcare spectrum,” and we recognize that providing effective, targeted education
to other healthcare providers is an important and necessary component of achieving this goal.

ACMG

We provide education to medical geneticists and others interested in medical genetics. We
have active programs in work force in medical genetics assessments.

SGIM

Strong advocacy for primary care physicians workforce
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Table 24

Additional Genetics Information Needed by Members (Category 2, Question 4)

Organization

Response

ANA

Education of faculty and those in practice, integration of genetics into the certification
process, interdisciplinary learning so all move ahead at the same pace.

ACPM

Yes, the latest technologies and practices in genomics-based preventive medicine,
the evidence supporting their effectiveness, and applications in clinical and
population-based practice.

ACOG

Yes, emerging issues

AAFP

Yes -According to the 2008 AAFP survey on clinical topics, members need information on
allergies, sickle cell disease, developmental/behavioral disorders, degenerative disorders and
Alzheimer’s. According to the 2003 CME survey, the top two areas in which they were
interested in learning more regarding genomics were common genetic diseases and genetic
testing and counseling. The Subcommittee on Genomics which is hosted by the AAFP
Commission on Health of the Public and Science (CHPS) also believes that it would benefit
members to have more information regarding pharmacogenomics.

AMA

Yes — the Genetics and Molecular Medicine program is working to provide physicians with
more information and resources about genetics. However, senior management is faced with
competing priorities that many times outweigh genetics. Physicians could use more
information on pharmacogenomics (which is an area that seems more ready for prime-time
than many other genetic tests), direct-to-consumer genetic tests, how to evaluate the validity
and utility of genetic tests (including a physician-friendly resource such as GeneTests to help
them in that evaluation), the importance of a family history, information on whether insurance
companies will pay for tests, etc.

There is recognition of the need to raise the “genetic literacy” of pediatricians. As previously
noted, discussions around this issue are currently occurring at high levels within the AAP.

APHMG

No, since we are a genetics organization, but we always have up-to-date scientific sessions as
part of our annual meeting.

NSGC

Yes. Given how rapidly genomic medicine is evolving, our members need to have continually
updated information about genomics (and genetics). Genetics/genomics has changed
substantially since the first genetic counselors graduated from a graduate program in 197 1
and genetic counselors, with the assistance of organizations like NSGC, have been successful
in determining how to incorporate new information and new technology into practice fairly
rapidly. However, genetic counselors could benefit from topics on how to integrate genomics
into practice, at a practical level, and how to effectively triage genomics services.

AAPA

For most practicing clinicians the genetics test they use most often is family history. We need
to continue to emphasize the importance of family history to PAs. A selected few other tests
are available (BRCA, etc.) but they actually have limited usefulness in the day to day practice
of most PAs. | think our challenge is to not overplay the importance of genetic testing and for
many clinicians the promise of genomics is over-hyped and remains just that; a promise yet
unfulfilled. PAs and other clinicians need more realistic information about the role of genetics
in their day to day practice. And, they also need good guidelines on when a genetic test adds
value and when family history or other less costly tools will suffice. In some ways we need to
wait for the evidence of effectiveness to catch up with the science of genomics. Education on
those issues is probably more important than the last GWAS association.

SGIM

Yes; test interpretation; implication of genetic disorders for prevention and screening.

ACMG

Yes; our members want more practiced based short courses.
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Table 25

Approaches to Promote Genetics Education among Health Care Professionals
(Category 2, Question 5)

Organization

Response

ACPM

Additional CME opportunities, learning communities and resource portals would greatly help;
as well as evidence-based consumer education

ACOG

Medical education, continuing education, certification, certification of professionals

AAFP

As stated under number 5C earlier in the survey, AAFP would be able to provide our members
with more opportunities to learn about genetics and genomics with more funding dedicated to
that specific purpose. Though there are many grants that have become available for genetic
research, there are fewer opportunities available for obtaining funding for education and training
purposes. A cooperative agreement related specifically to genetic/genomic education could be
one way in which this could happen. For instance, AAFP has a cooperative agreement with the
Centers for Disease control and Prevention (CDC) related to immunizations with the goal of
increasing immunizations in private practices.

Another way in which AAFP might be able to more effectively educate our members regarding
genetics is through partnerships with groups such as the Evaluation of Genomics in Prevention
and Practice (EGAPP) Working Group. It might be helpful to create a partners group that works
with EGAPP to learn their processes for making recommendations in order to best communicate
these recommendations to our members.

AMA

Genetics and genomics will probably not have great uptake in the clinic until utility of genetic
testing is shown. For physicians, the primary desire will be positive clinical outcome studies.
Thus, results of clinical trials showing utility are needed. However, that is going to be slow in
coming. In the meantime, education of health care professionals about current technologies and
surrounding issues is needed. Clear demonstrations of how utilizing genetic technology can help
the physician and patient (and also how NOT using it could harm the patient) should help. There
are several education programs underway designed to make genetics easier for physicians — one
of them is the RAND project to come up with a standardized genetic lab report, others are
CMEs about how to use genetic testing in different clinical scenarios. There should also be
increased genetics content in medical school curriculum, and more genetics exposure in
residencies — this is an efficient way to accelerate the entry of genetics knowledge into the
physician workforce.

NSGC

In the next 10 years, potentially every person seeking healthcare services will have had at least
one genomic test, possibly full genome sequencing, and probably over many different periods of
their lives. The results of these tests will become an important component of every aspect of
medical decision making from assessing the significance of a cholesterol result to prescribing a
medication to determining whether a cancer patients needs more aggressive treatment than
indicated based on histology alone. Therefore, every provider involved with patient care will
have to have some familiarity with genetics/ genomics. These topics are covered thoroughly in
genetic counseling programs. However, currently, these topics are not adequately covered in
other healthcare professional training programs/medical schools. When they are covered, they
still tend to focus on single gene disorders and/or they are taught in a single course after which
trainees do not have the opportunity to apply the didactic information to the clinical setting.
Since genomics will be a part of all medicine, topics related to genomics need to be integrated in
all subjects in all courses. We also need to identify ways to train clinical educators/internship
supervisors to recognize genetics/genomics issues in clinics so that trainees are able to observe
and then take part in identifying and managing these issues in their clinical rotations.

AAPA

See above, and PAs need to learn the language of genetics/genomics first, in a practical way.
Then we can build on the language with new interventions as they become available. | think also
the ELSI issues are particularly compelling, and having more education in thos