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Gaps in Current Genomics Resources


This working report attempts to identify avaliable genomics-related training and educational resources for public health professionals, healthcare providers, policymakers, and the public with a particular emphasis on chronic disease application.  The report is intended for use by public health professionals interested in incorporating genomics into program activities.  

Resources have been selected to reflect the needs of the above audiences.  As such, some resources currently available are not included in the report because they do not reflect the specific needs of the target groups with respect to chronic disease application.  All resources listed are web-based.  Assessments conducted with staff at the Utah Department of Health, in the Bureaus of Health Promotion and Maternal and Child Health, showed that public health professionals desired web-based materials more than any other source.  However, many of the listed resources also refer to non web-based materials to accomadate different audience needs. 

Possible gaps in current resources have also been identified in the report to guide in future program planning.  Many of these gaps are applicable to each of the target audiences and overlap with each other.  The gaps may also reflect concerns program planners might have when developing training or education programs for the target groups, not necessarily a lack of information in the resources themselves.  Stated otherwise, the resources in the report may contain the needed information to fill the gaps listed but perhaps avenues for applying them aren’t in place yet, therefore the gaps still exist.  The report is not intended to be inclusive of all current gaps in resources and acknowledges that further review is needed to identify any additional gaps which may exist. The report also acknowledges that with new genetic discoveries coming almost daily, current resources will need to be modified or new ones developed to reflect these findings.  Many of these gaps will be addressed by emerging genetic discoveries and may be of little concern in the near future. However, it is recommended that individuals using the report begin developing strategies to help fill these gaps, thus ensuring a more genomically competent target audience.  

The report was compiled by staff from the Utah Department of Health Chronic Disease Genomics Program.  Review and comments were also provided by the Utah Department of Health Genomics Workgroup and its appropriate subcommittees.

Gaps in Resources for All Audiences


Link Between Research and Practice

· No governing body to translate genomics discoveries into “real-world” applications

· Genomics has traditionally been underutilized in public health activities, especially in relation to chronic disease

· Few examples of how genomics research has been translated into public health activities are available 

See below for more details.

New technologies and discoveries in genomics are occurring daily.  Enormous amounts of scientific research, data, and other findings are bombarding the medical and public communities.  Everyday, reports of new studies detecting genetic components to such diseases as alcoholism, diabetes, cancer, and heart disease are published.  Despite this wealth of knowledge, few examples of how to apply such findings to healthcare and public health programs are available.  One might then begin to wonder, “what good are these genomic discoveries if they can’t be applied in the real world?”  If genomics truly does revolutionize medicine as has been predicted, then translating genomic advances into everyday practice is of critical importance.  The gap in linking research with successful interventions proves to be a huge barrier for public health professionals, healthcare providers, policymakers, and the public.  

Public health professionals in particular are struggling to fill the enormous gap to enhance current chronic disease prevention and health promotion activities.  Although genetics as a risk factor for chronic disease is not a new concept to public health, integrating that knowledge in program planning has traditionally been underutilized.  Few examples of how state and local health departments have used genomics to enhance public health interventions have been available to professionals.  Individuals and organizations interested in incorporating genomics into program activities are left to re-invent the wheel over and over again with little support from stakeholders, because information on the successes of such endeavors is either nonexistent or simply not available yet in journals, websites, and other resources.  And public health entities, often seen as the bridge between healthcare providers, policymakers, and the public, will undoubtedly struggle in forming partnerships critical to using genomics to enhance health, if resources do not address the problem. 

Location and Quality of Resources

· Resources that focus on chronic disease genomics are few in number and difficult to locate

· Resources contain incomplete or inaccurate information in many instances

· Lack of standards to guide publications on the World Wide Web

See below for more details. ​​​​​​​​​​​​​
The location and quality of current genomics-related resources is often a barrier for the target groups in the report.  Resources specifically focusing on the genomics of chronic diseases are often difficult to find, although with new research findings it is expected that more resources will be available in the future.  Search engines display hundreds of websites relating to genetics but as mentioned above, many of these websites do not translate information on genetic discoveries into layman terms.  Specific websites on genomics and how it can be applied to chronic disease prevention are also few in number.

The quality of those resources is also compromised in many instances because incomplete information leaves program planners with few ideas of how to apply genomic discoveries to everyday practice.  Resources provide research-oriented individuals with a wealth of information but such information is often of little value to the target audiences mentioned in the report.  The quality of web-based resources is also compromised by lack of standards to guide what can be published on the World Wide Web.  Anyone with limited knowledge of web design can publish information without checking to make sure it is accurate and up-to-date.  Web-based resources may not be controlled or monitored by reliable organizations either, causing many to believe inaccurate facts and develop misperceptions that could hinder the progress of genomic integration into the medical and public health fields.  Caution should be used in evaluating genomics resources to ensure they contain accurate information and are monitored by a reliable and well-respected organization.

Family History as a Risk Assessment Tool

· Family medical histories have been underutilized as a risk assessment tool to prevent chronic disease
· Confusion about risk assessment evaluation throughout public health, medical, and public communities
· Lack of standards to guide design of family history tools and risk assessment evaluations
· Examples of actual family history tools and interventions are lacking and/or difficult to locate
See below for more details.

Few public health professionals, healthcare providers, policymakers, or the general public have a complete understanding of the power of using family medical histories to assess risk and prevent chronic disease.  These same groups have traditionally underutilized family history in risk assessment and program planning.  This may be due to the confusion of risk assessment in general, despite the tool being used to calculate risk.  Current genomics-related resources reflect those same issues.  A fair number of risk assessment (family history) tools are available on the World Wide Web but with no regulations placed on organizations publishing these tools, many individuals using them are left confused and frustrated because they can be considered “high-risk” on one tool and “above average” on the next.  What do these risk categories really mean?  Do they mean the same thing and will they direct individuals to the same care and preventive interventions?  These are only a couple of the many questions professionals and the public alike have about family history and its use for risk assessment of chronic disease.

Despite an increased interest in using family history as a tool to prevent disease, organizations have been slow to incorporate valid tools into program activities and resources, especially in relation to chronic disease.  However, family history tools have been used successfully for a number of years as a valid indicator of risk for single-gene disorders such as Huntington’s disease or cystic fibrosis.  It is important to learn from these experiences and apply lessons learned to all areas of medicine and public health.  Future resources will need to reflect the most accurate research on using family history as a tool to determine risk.  Standards to guide the use of risk assessment tools will also need to be developed if resources are to be valid, understandable, and useful.

Culturally Appropriate Resources

· Lack of culturally sensitive program materials that address how different populations view genomics

· Few examples of culturally sensitive programs and interventions that address genomics-related issues

See below for more details.
Many of the listed resources in the report lack materials that are culturally appropriate to different ethnic groups, cultures, age groups, etc.  Resources may address the importance of identifying the ethical, legal, and social issues surrounding genomics but have not developed specific materials appropriate for different cultures and populations. Two examples of how organizations can respond to different cultural needs and concerns on genomics are the Dolan DNA Learning Center and the Communities of Color and Genetic Policy Project.  Both of these resources have addressed the ethical, legal, and social concerns specific to the African American population and can be used as models to develop additional resources.  Understanding how different population groups view genomics and what issues are of most concern to them will need to be researched further before specific materials can be developed.  

Gaps in Resources for Public Health Professionals


Genomic Background of Chronic Diseases

· Professionals lack understanding of genomic background of chronic diseases
· Electronic databases difficult to decipher and maneuver through for those not trained in genomics
See below for more details.
Results from assessments conducted with staff from the Utah Department of Health Bureaus of Health Promotion and Maternal and Child Health, indicated that one of the top genomic training/educational priorities was for staff to learn more about the genomic basis of the chronic diseases they regularly worked with.  Staff reported a lack in knowledge about the genetic components of chronic diseases and how to use this knowledge in program planning.  Results also indicated that once a basic knowledge of both the genetic and environmental interactions for a particular disease were well understood, professionals would be more willing to apply genomic advances and tools to program activities.  This understanding would then help to make genomics a higher priority in public health functions and policy across the state.

Currently there are numerous electronic databases containing valuable information on specific gene interactions of diseases, which may prove helpful in accomplishing the above task.  However, these databases can be difficult to decipher and maneuver through, especially for those not trained in genetic research.  These databases are also more effective for learning about single-gene disorders, not common chronic disorders affecting a large majority of the population.  Keyword searches within these databases can be frustrating because of the complexity of symptoms and risk factors of chronic disease, making it difficult to research the genomic background of the disease.  Strategies will need to be developed to answer questions such as: which specific genes cause disease (x)?  What specific environmental factors trigger these genes to cause disease (x)?  What gene-gene interactions are taking place to cause disease (x)?  How will this knowledge be disbursed in public health?  And finally, what interventions are available for individuals suffering from disease (x) based on this new knowledge?

Training and Credentialing of Genomics Leaders

· Few professionals have received training in public health genomics

· Professionals unprepared to integrate genomics into public health activities

· Lack of leaders in public health genomics 

· Lack of genomics resources and materials tailored towards public health professionals

· Limited resources and funding hinder genomic integration across public health community

See below for more details.
A huge gap exists in the education and training of public health professionals in relation to genomics.  Few professionals have received training in genomics and as such are unprepared for the integration of genomics into program activities.  Schools of Public Health have only recently begun the task of assessing the importance and applicability of genomics to current programs.  As such the public health community will face a lack of trained leaders willing to advocate the use of genomics in current and future programs.  Those who are already leaders in genomics and public health are often difficult to locate from the limited resources available.  Genomics will not become a priority in public health or healthcare without skilled leaders who help organizations and agencies understand and integrate genomics into program activities and policies.  

Genomics-based resources rarely exist that are specifically tailored to fit public health professionals’ needs.  As mentioned earlier in the report, few examples of how genomics, family history, and other risk assessment tools based on the genetic makeup of the individual have been used in the past or currently, are available to public health professionals.  The small numbers of state health departments and Schools of Public Health that have begun incorporating genomics into activities, have limited resources and funding to publish findings and results of activities for others to benefit from.  The Centers for Disease Control has recently established the Office of Genomics and Disease Prevention (1997) in order to address the issue but with few other organizations developing and publishing similar resources and websites, the task of preparing the entire public health workforce for the wave of genomic information predicted to come is overwhelming.  Strategies will need to be developed to ensure agencies have appropriate levels of funding, staffing, and other resources to share experiences, knowledge, and training programs with all public health professionals.  

Resources for Public Health Professionals


Centers for Disease Control (CDC) Human Genome Epidemiology Network (HuGENet)

www.cdc.gov/genomics/hugenet/default.htm
HuGENet is a global collaboration of organizations committed to the assessment of how human genome variations impact population health as well as how genetic information is used to improve health and prevent disease.  The goals of HuGENet include: 1) Develop an updated and accessible knowledge base 2) Promote the use of this knowledge base by healthcare providers, researchers, industry, government, and the public 3) Provide training and technical assistance to researchers and practitioners 4) Establish an information exchange that promotes global collaboration in developing peer-reviewed information on relationship between human genomic variation and health and quality of genetic tests for screening and prevention.

HuGENet provides:

e-Journal Club – electronic discussion forum where new HuGENet findings are abstracted, summarized, presented, and discussed

Case Studies – online presentations designed to train health professionals in the practical application of human genome epidemiology

Fact Sheets – summarized information about a particular gene, its variants, and associated diseases

Reviews – identifies human genetic variations and points to any gaps in existing epidemiologic and clinical knowledge

CDC Office of Genomics and Disease Prevention (OGDP) 

http://www.cdc.gov/genomics/default.htm
The OGDP website provides information on genomic advancements and their effects on public health and disease prevention.  It contains information on family history, genomics in practice, population genetics, and issues surrounding the ethical, legal, and social implications of genomics.  The site also lists weekly updates from journal articles, upcoming trainings, policy guidelines, genomic resources, and CDC activities relating to genomics.  Useful information can be found at:

Genetic Testing

http://www.cdc.gov/genomics/gTesting.htm
Genomic Competencies for the Public Health Workforce

http://www.cdc.gov/genomics/training/competencies/default.htm
Genomics and Population Health: United States 2003

http://www.cdc.gov/genomics/activities/ogdp/2003.htm
Genomics for Public Health Practitioners 2004

http://www.cdc.gov/genomics/GPHP/menu_content.html
The CDC, along with the Centers for Genomics and Public Health at the University of Washington, University of Michigan, and University of North Carolina, has produced a module designed to introduce genomics to the public health practitioner.  The module is currently in the approval process and is considered a trial version only.

Family History Public Health Initiative
http://www.cdc.gov/genomics/fHix.htm
Public Health Perspective Series

 http://www.cdc.gov/genomics/info/perspective.htm 
Publications on Policy, Guidelines, and Ethics

http://www.cdc.gov/genomics/info/rep_policy.htm
Training Resources and Tools

http://www.cdc.gov/genomics/resources.htm
Weekly Update

www.cdc.gov/genomics/update/current.htm
Chronic Disease Directors

http://www.chronicdisease.org/genetics_committee.html
The Chronic Disease Directors represent the chronic disease interests of the state and territorial health agencies throughout the U.S., including the District of Columbia.  The Genomics and Chronic Disease Summit Report is available on the website at http://www.chronicdisease.org/Genomics_Summit_Report.pdf.  Also available on the website is a link to the publication “Integrating Genomics into State Chronic Disease Programs – Recommendations for Action”.
Coalition of State Genetics Coordinators (CSGC)

http://www.stategeneticscoordinators.org/index.html
The CSGC is an organization comprised of state and territorial genetic coordinators who strive to promote public heath functions as they apply to genetics.  Specifically the CSGC collects and disseminates genetic information to promote research, education, and policy development; promotes the use of national guidelines for public health genetics; promotes accessibility to genetic services; and advocates genetics in public health.

Genetics Education Materials (GEM) Database

http://www.gemdatabase.org/GEMDatabase/index.asp
A listing of public health genetics policy documents and clinical genetics educational materials can be found here as well as links to genetic services, policy guidelines, genetic screening and testing, and state genetics programs.  The site is a project of the National Newborn Screening and Genetics Resource Center funded by the Health Resources and Services Administration (HRSA) and the Maternal and Child Health Bureau (MCHB).
Genetics Literacy Project

http://genes-r-us.uthscsa.edu/LTGmaterial.htm
The Genetics Literacy Project was produced by LTG Associates, Inc., in March 2001 with funding from the Genetic Services Branch (MCHB/HRSA) and the National March of Dimes Foundation. The report considered how researchers, practitioners, policy makers, scientists, journalists, and public health professionals produce and disseminate genomic information to the public.  It responded to three questions: what kinds of information regarding genetics and health are currently available; when do people encounter information about genetics and healthcare; and how do people find information on heath care and genetics?  Included in the report are over 1200 citations and resources.

Genome News Network (GNN)

http://www.genomenewsnetwork.org/main.shtml
GNN produces an online magazine that covers important developments in genomics research around the world. Published by The Center for the Advancement of Genomics, GNN is produced bi-weekly with news and feature stories about human medicine, agriculture, microbes, and biotechnology, among other current topics.

Genomics Toolkit – Genomics:  A Guide to Public Health

http://www.genomicstoolkit.org/index.shtml
The Genomics Toolkit is an excellent resource for those interested in learning how to apply genomics in current public health infrastructure or programs.  It was designed by Association of State and Territorial Health Officers (ASTHO) and provides valuable resources to help establish policies, workgroups/committees, and programs in the public health field.  See also the ASTHO website at: http://www.astho.org/
Mountain States Genetics Network (Most Gene)

http://www.mostgene.org/
Most Gene is a collaboration of genetic service providers and consumers from Arizona, Colorado, Montana, New Mexico, Utah, and Wyoming.  Members include geneticists, physicians, biologists, genetic counselors, public health officials, nurses, and those affected by genetic conditions.  Most Gene provides a genetic services directory, support groups, and resources on genetic counseling and genetic testing.

National Coalition for Health Professional Education in Genetics (NCHPEG)

http://www.nchpeg.org/
NCHPEG is an organization committed to promoting health professional education and access to information about human genetics in order to improve the health of the nation.  Goals of NCHPEG include: 1) Integrate genetics content into the knowledge base of health professionals and students of health professions 2) Develop educational tools and resources to aid in the integration of genetics into professional practice 3) Strengthen and expand organizations committed to a coordinated genetics education plan for health professionals.  


Genetic Resources on the Web (GROW)


http://www.geneticsresources.org/
GROW is a search engine designed to optimize the use of the web to provide health professionals and the public with high quality information related to human genetics, with a particular focus on genetic medicine and health.  GROW is maintained by the NCHPEG.   

National Newborn Screening and Genetics Resource Center (NNSGRC)

http://genes-r-us.uthscsa.edu/
The NNSGRC is funded by the Health Resources and Services Administration (HRSA) to provide interaction between consumers, healthcare professionals, researchers, policy makers, and public health organizations in developing newborn screening and genetics programs.  NNSGRC also provides education and technical assistance to consumers and public health professionals in the newborn screening arena.  Links to state genetics plans, including Utah, are also available from the site.

Nature – The Genome Gateway
http://www.nature.com/genomics/
Nature provides scientists and researchers with information on the latest discoveries in genetics.  Genomic research and its resulting implications can be read weekly in published articles, press releases and news updates, research papers, web broadcasts, and other scientific journals.  

Public Health Genetics Unit (PHGU)

http://www.phgu.org.uk/index.php
The aim of the PHGU is to provide brief, current information for medical professionals on the genetic basis of disease and any resulting public health applications.  The PHGU also strives to stay current on developments in genetics and the resulting ethical, legal, and social issues; provide links between academic research, clinical practice, and policy development; establish dialogue between geneticists, physicians, public health and primary care professionals; and provide epidemiological and public health perspectives on policy development for genetic services.  Resources on the site include information on disease profiles, genetic testing and counseling, policy developments, and the ethical, legal, and social implications of genetics, gene therapy, and gene-environment interactions.  The faculty of Clinical Medicine of the University of Cambridge endorses PHGU.

Public Health Grand Rounds

http://www.publichealthgrandrounds.unc.edu/index.htm
The University of North Carolina at Chapel Hill has developed and maintained the Public Health Grand Rounds as a way to broadcast discussions between panels of experts in various fields with the goal to promote leadership-level national dialogue on public health issues of strategic importance.  Search for the broadcast “Genetics and Public Health: The future is now” for up-to-date information on genomics and public health.

University of Michigan Center for Genomics and Public Health

http://www.sph.umich.edu/genomics/index.html
The Michigan Center for Genomics and Public Health is funded by the CDC to increase the genomics and public health knowledge base with a particular focus on cardiovascular disease. The Center provides technical assistance to state, regional, and local public health entities in the integration of genomics into public health practice and trains current and future public health professionals on the importance of genomics.  The Center also strives to identify the ethical, legal, and social issues associated with the application of genomics to public health.

Public Health Genetics: an educational model

http://www.sph.umich.edu/geneticsed/
The University of Michigan School of Public Health and staff from the Michigan Center created the project for Genomics and Public Health to design, pilot, and distribute a curriculum in public health genetics. The goal of the site is to share experiences in curriculum development in the interest of assisting others that seek to expand curriculum offerings in public health genetics.

University of North Carolina Center for Genomics and Public Health

http://www.sph.unc.edu/nccgph/
The North Carolina Center for Genomics and Public Health is funded by the CDC to increase the public health knowledge base of genomics with a particular focus on cancer.  It is also responsible for providing technical assistance and education to public health departments and professionals to better prepare them to respond to genomic advances and to incorporate genomics into everyday practice.


The Genomics Revolution and Public Health

www.sph.unc.edu/nciph/phgenetics/index.htm
Produced by the North Carolina Institute of Public Health, the site is designed to give public health professionals resources to aid in translating genetic discoveries into understandable and beneficial programs for the general public.  Topic areas include genomic terms, legislative issues and policies, and disease-specific case studies.

University of Washington Center for Genomics and Public Health

http://depts.washington.edu/cgph/
The University of Washington Center for Genomics and Public Health is funded by the CDC and focuses on three priorities areas: asthma, diabetes, and familial hypercholesterolemia.  The Center strives to contribute to the knowledge base of genomics and public health for these diseases; provide assistance to local, state, and regional public health organizations; and develop and provide training for the current and future public health workforce.

Gaps in Resources for Healthcare Providers


Genomic Advances in Relation to Chronic Disease

· Lack of chronic disease application in genetic resources
· Lack of family history tools in healthcare settings
· Cancer genomics research should be used as a model for designing family history tools and genomics resources
See below for more details.
A similar gap exists for both healthcare providers and public health professionals.  Many of the available genomic resources do not specifically apply to chronic disease application.  As mentioned earlier in the report, numerous training programs and databases are available for single-gene disorders but for not chronic diseases.  The Online Mendelian Inheritance in Man (OMIM) database is an excellent example of a genomic resource designed specifically for healthcare providers.  The database catalogues human genes and genetic disorders associated with them; however, it is often difficult to find information on complex diseases such as heart disease, diabetes, and asthma.  With more knowledge about the gene-environment interactions that cause chronic disease, it is expected that resources will become available in the future.  

Current resources do have some mention of the genomics of chronic disease.  Some resources use family history as a genomic tool to help providers understand how to prevent or delay early disease onset in patients, especially in relation to chronic disease.  These resources, although an excellent source of information, are few in number.  Most of the resources that do account for the genomics of chronic diseases focus on cancer (i.e. breast, colorectal, and ovarian cancers) because more knowledge about the genetic components of these diseases is known.  Future educational efforts and resources will need to focus on helping providers understand the importance of using genomic tools, such as family history, to prevent chronic disease.  Resources will also need to include information on the genomics of all chronic diseases, only when accurate and valid information is available, if the gap is to be filled.

The following organizations have websites that contain information in relation to chronic diseases and genomics.  These are excellent examples of what future resources should be developed for healthcare providers:


American Cancer Society http://www.cancer.org/docroot/home/index.asp

Facing Our Risk of Cancer Empowered http://www.facingourrisk.org


Huntsman Cancer Institute http://www.hci.utah.edu/index.html

National Cancer Institute http://www.cancer.gov/

National Institutes of Health http://www.nih.gov/


University of Pittsburgh Medical Center (UMPC) Cancer Genetics Program http://www.upmccancercenters.com/genetic/index.html
Standard Genomics-based Medical Interventions and Guidelines

· Lack of genomics-based medical guidelines

· Lack of genomics-based medical interventions for preventing chronic diseases

· Lack of guidelines and interventions based on family history alone

· Guidelines do not address how different populations view genomics

· Genomic discoveries outpacing ability to stay current on ethical, legal, and social issues surrounding genomics technology

See below for more details.
 Due to the gap in resources with regards to the genomics of chronic diseases mentioned above, healthcare providers have few standard guidelines or medical interventions to follow in patient care based on genomic knowledge.  Genomic discoveries are outpacing the ability of providers to stay current on these latest advances making it difficult to develop and evaluate new medical interventions and guidelines.  Resources can differ in what interventions or guidelines are recommended based on a genetic susceptibility for a particular disease.  For example, if a patient has a strong family history of breast cancer, guidelines might suggest they have genetic testing to determine if they have the BrCa 1 or 2 gene mutations.  Other interventions could encourage undergoing a preventive mastectomy or more frequent mammography and clinical breast exams.  Without standard guidelines governing all healthcare agencies and organizations, patients and healthcare providers are often left confused at what interventions are the most appropriate to follow, as is the case with a strong family history of breast cancer.

Acknowledgment of ethical, legal, and social issues such as privacy, confidentiality, and cultural understanding of genomics are also crucial for determining what interventions and guidelines are appropriate for different patient populations.  These issues are often lacking in available resources as well.  Few examples of how to address these issues are demonstrated in resources and are therefore not included in current medical guidelines.  Patients and healthcare providers will need to understand these issues before developing genomics-based medical guidelines, interventions, and/or making referrals to genetic specialists.  Resources will need to begin including practical examples of how to accomplish this task as well as striving to standardize existing guidelines to avoid confusion and distress amongst patients and healthcare providers.

Resources for Healthcare Providers

American College of Medical Genetics

http://www.acmg.net/
The American College of Medical Genetics provides education, resources, and a voice for the medical genetics profession.  Among its resources is a CD-ROM designed to educate primary care healthcare providers on the basics of genetics in medicine.  The CD-ROM presents case scenarios, patient interviews, genetic counseling tips, as well as mini-lectures and discussions with genetic professionals.  CD-ROM available for purchase at: http://www.acmg.net/resources/cd-rom-01/intro.asp
Genetics in Medicine 

http://www.geneticsinmedicine.org/
Genetics in Medicine is the official journal of the American College of Medical Genetics.  Its primary focus is on the clinical application of genetics.  Physicians will learn how to apply genetics to their practice in areas such as clinical genetics, biochemical genetics, cytogenetics, molecular genetics, common disease genetics, and genetic counseling.

American Society of Human Genetics (ASHG)

http://genetics.faseb.org/genetics/ashg/ashgmenu.htm
The ASHG is the primary professional membership organization for human geneticists.  Included in the membership are researchers, academicians, clinicians, genetic counselors, nurses, and others with interest in human genetics.  ASHG provides conferences and other communication venues for professionals to share research findings; education to legislators, health professionals, and the general public; and discussions between geneticists and community members who influence policy, industry, and education.

Clinical Genetics:  A Self-Study Guide for Healthcare Providers

http://med.usd.edu/som/genetics/curriculum/Handspic.htm
The South Dakota State Department of Health, the University of South Dakota School of Medicine, and the Great Plains Genetics Service Network Education Committee developed the Clinical Genetics self-study guide to provide healthcare professionals (social workers, nutritionists, physical therapists, occupational therapists, nurses, nurse practitioners, physicians, physician assistants, and educators) with the necessary background information, skills and tools to recognize the need for a genetics referral, identify area resources, and provide supportive care for individuals and families with a genetic disorder.

Genes At Work – The Center for Human and Molecular Genetics at UMDNJ

http://www.umdnj.edu/genesatwork/
The site provides access for healthcare professionals to the latest information on genetics.  Topics include diagnosis and testing on pediatric, adult, Ob/Gyn, and cancer related genetic disorders/diseases; clinical management; and clinical services (genetic counseling).  The Center for Human and Molecular Genetics at the University of Medicine and Dentistry of New Jersey is the largest and most comprehensive genetics program in New Jersey.
GeneTests

http://www.genetests.org/
GeneTests is a medical genetics resource developed for physicians and other healthcare providers and researchers with funding from the National Institutes of Health (NIH), Health Resources and Services Administration (HRSA), and the Department of Energy (DOE).  Provides peer-reviewed articles of common genetic disorders, a directory of labs that perform genetic tests, genetic counseling clinics, and other educational materials.

Genetic Dilemmas in Primary Care

http://www.geneticdilemmas.org
The Genetic Dilemmas in Primary Care is an educational program for Ob/Gyn, family physicians, internists, pediatricians, and advance practice nurses.  The program addresses the medical and ethical challenges raised by genetic testing in primary care practice.  Participants earn CME credits by completing pre and post-tests, discussion guides, essays, videos, and other projects.  The project was made possible by a grant from the National Institutes of Health and is maintained by The Hastings Center, a non-profit research institute dedicated to addressing the fundamental ethical issues in health and medicine. 

Genetic Solutions

http://www.geneticsolutions.com/default.htm
The site was developed by grants from the National Cancer Institute and the National Human Genome Research Institute. The goal of the project is to educate primary care physicians and residents about genetic testing, basic genetic counseling, and the ethical issues associated with genetic counseling and testing.  It contains Internet-based continuing education curriculum that will effect attitude change, develop counseling skills, and improve self-efficacy.

Genetics Education Program for Nurses at the Cincinnati Children’s Hospital Medical Center (GEPN)

http://www.cincinnatichildrens.org/ed/clinical/gpnf/default.htm
The GEPN provides nurses with genetics educational opportunities and resources.  Links to glossaries, videos, CD-ROMs, books, national nursing programs with genetics components, and web-based genetics courses are listed. The project is sponsored by the Ethical, Legal, and Social Implications Research Program of the National Human Genome Research Institute at the National Institutes of Health and the Division of Nursing at the Health Resources and Services Administration. 

Genetics for Health Professionals

http://www.uic.edu/nursing/genetics/
The site is currently under construction.  Upon completion it will be an on-line educational program for students and health professionals who wish to learn basic genetic principles and how to apply principles to the prevention of disease and patient care.  It is funded by the College of Nursing at the University of Illinois at Chicago and The Genetech Foundation. 

Genetics Home Reference

http://ghr.nlm.nih.gov/
The Genetics Home Reference is the National Library of Medicine’s website for information on genetic conditions.  Among its features is a glossary of genetic terms, explanation of genetic conditions/mutations, options for diagnosis and treatment of genetic conditions, patterns of inheritance associated with genetic disorders and an explanation of how genes work.
Genetics in Primary Care

http://genes-r-us.uthscsa.edu/resources/genetics/primary_care.htm
The National Newborn Screening and Genetics Resource Center have provided a series of modules designed to engage healthcare professionals and medical students in genetics.  These modules demonstrate basic genetic issues and principles as well as provide readers with case scenarios and links to medical journals and other peer-reviewed articles.

Genetics Interdisciplinary Faculty Training at Duke University (GIFT)

http://www.gift.duke.edu/index.html
The GIFT program was developed to address the need for increased genetic content in graduate health profession curricula.  GIFT brings together graduate faculty from nurse practitioner, nurse midwifery, and physician assistant programs to learn how to incorporate genetics into curriculum.  The program accepts 25 faculty teams to participate in the innovative three-year course and provides individuals with up to 40 hours of continuing education credits.

Information for Genetic Professionals

http://www.kumc.edu/gec/geneinfo.html
The University of Kansas Medical Center has provided information on clinical, research and educational resources for professionals in the genetic field such as genetic counselors, clinical geneticists, and medical geneticists.
Interactive Media Laboratory

http://iml.dartmouth.edu/education/cme/Genetics/
The program is intended to give healthcare providers clinical knowledge of genetics to ensure beneficial outcomes in patient care.  The training may also prove beneficial for medical students, genetic counselors, laboratory professionals, and public health professionals interested in genetics.  The “virtual” programs can also be completed for CME credits.  The Interactive Media Laboratory is part of the Department of Community and Family Medicine at Dartmouth Medical School and for over 18 years has produced high-end interactive multimedia educational programs for healthcare providers.
International Society of Nurses in Genetics (ISONG)

http://www.globalreferrals.com/isong.html
ISONG is a nursing specialty organization dedicated to providing nurses education and support in genetics-related endeavors.  ISONG also promotes the integration of genetics into healthcare services and nursing education programs.   

March of Dimes – Genetics & Your Practice

http://www.marchofdimes.com/gyponline/index.bm2
The March of Dimes has provided a site designed for healthcare professionals working with the following patient types: preconception/prenatal, infant/children, and adolescent/adult. The site provides practical information and resources to assist in integrating genetics into patient care.  CME credits can be earned after completing modules on topics such as Genetic Testing and Screening, Family Health and Social History, and Referral to Genetic Services.  Additional information and resources on this program can be found at: http://www.marchofdimes.com/professionals/682_3989.asp
National Center for Biotechnology Information (NCBI) Human Genome Resources

http://www.ncbi.nlm.nih.gov/genome/guide/human/
A major challenge facing genetic researchers is to organize, analyze, and interpret the flood of data emerging from the Human Genome Project.  NCBI has offered an integrated, one-stop, genomic information resource for data to provide new insights into human biology and new approaches for combating disease.

NCBI Genes and Disease

http://www.ncbi.nlm.nih.gov/books/bv.fcgi?call=bv.View..ShowSection&rid=gnd
NCBI has produced a book that describes the impact genes have on diseases.  Over 80 different genetic disorders and diseases are described in the book.  It also links to numerous resources about specific genes and the diseases they are associated with.

National Society of Genetic Counselors

http://www.nsgc.org/index.asp
The NSGC is the “leading authority and advocate for the genetic counseling profession.”  The organization provides professionals and consumers with resources on topics such as upcoming conferences and courses, career and job information, journal articles, and contact information for genetic counselors around the country.
Online Mendelian Inheritance in Man (OMIM)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM
The OMIM database was designed by Johns Hopkins University and is intended for use by physicians concerned with genetic disorders, genetic researchers, and advanced students in science and medicine.  It catalogues human genes and the genetic disorders associated with them and provides links to MEDLINE and other textual information sources.  

The Pharmacogenetics and Pharmacogenomics Knowledge Base (PharmGKB)

http://www.pharmgkb.org/
PharmGKB was developed by Stanford University with the aim to provide researchers with resources and tools to understand how genetic variation among individuals can contribute to different reactions to drugs.  

The New Genetics Series

http://www.twistedladdermedia.com/
Faculty from Stanford University and Twisted Ladder Media with funding from the U.S. Department of Energy Office of Biological and Environmental Research and The Robert Wood Johnson Foundation created the New Genetics Series.  It was designed for physicians interested in learning how genomics will affect medicine and society at large.  “The New Genetics: Courseware for Physicians CD-ROM” is designed for physicians who want to update their knowledge about the strengths, limitations, and appropriate uses of genetic tests.  “The New Genetics: Medicine and the Human Genome CD-ROM” presents the same innovative content and is appropriate for medical students, human genetics students, healthcare professionals, genomics researchers, and the biotechnology industry.
University of Pittsburgh Medical Center (UMPC) Cancer Genetics Program
http://www.upmccancercenters.com/genetic/index.html
The UPMC has provided a site for families and individuals interested in learning more about cancer genetics.  Genetic counseling services are offered through the program as well as education on family history, risk assessment, cancer screening and genetic testing, and comprehensive cancer information.  Physicians will also find the program useful in their practice.

Virtual Children’s Hospital - Clinical Genetics: A Self Study for Healthcare Providers
http://www.vh.org/pediatric/provider/pediatrics/ClinicalGenetics/Contents.html
The Virtual Children’s Hopsital was created as a digital health sciences library in 1992 by the University of Iowa to help meet the information needs of healthcare providers.  The self-study guide is designed for healthcare professionals (social workers, nutritionists, physical and occupational therapists, nurses, physicians and educators) with little background in genetics.  The goals of the study guide are to teach professionals how to recognize the need for genetics referrals or services, identify resources, and provide supportive care to families with genetic disorders.  
Gaps in Resources for Policymakers


Comprehension of Ethical, Legal, and Social Issues 

· Few strategies for overcoming potential ethical, legal, and social issues (ELSI)

· Lack of distinction between ELSI and public health ethical, legal, and social issues (PHELSI)

· Appropriate policies to protect against genetic discrimination (healthcare coverage, life and disability insurance, etc) may be inadequate

See below for more details.
Many resources provide valuable information on the potential ethical, legal, and social implications of genomic discoveries but few have provided strategies for overcoming them.  Nor have these resources distinguished between public health ethical, legal, and social issues (PHELSI) and ethical, legal, and social issues (ELSI) traditionally developed for the medical community.  PHELSI encompasses the issues that communities or groups will face while ELSI are seen from the individual’s perspective.  Huge gaps exist in the application of genomic knowledge to public health activities, particularly in regards to chronic disease.  The same gap exists in the development of appropriate policies that protect individuals from discrimination based on genetic information or family history of disease.  Policies and laws will need to address areas such as genetics discrimination in healthcare coverage and employment.  Examples of how states or agencies have developed policies to address these issues need to be available in resources.  Policymakers will also need resources that thoroughly describe the PHELSI of genomics, perhaps with scenarios or specific examples of how genomics has impacted the target audiences in the report.  By ensuring resources have specific examples of how genomics can impact a community; policymakers can begin to understand the depth of and importance of addressing genomics in legislation.  PHELSI will affect all audiences and will become increasingly important to state and federal legislation.

Guidance from Public Health Community

· Lack of support systems between policymakers and public health agencies to guide development of appropriate policies and legislation

· Educational opportunities are needed for policymakers 

See below for more details.
To ensure legislation focusing on preventing genetic discrimination is a priority at both the state and federal levels, resources will need to provide support systems between policymakers and appropriate agencies.  Resources will need to include contact information for those in the medical and public health communities who are willing to provide support to policymakers.  Many of the current resources do not provide such information and policymakers are left struggling to find advocates and experts in their particular communities who can help them understand the implications of genomics.  Education of public health professionals, the public, and policymakers is vital if the PHELSI are to be addressed in future program activities and department or state policies and laws.  Partnerships between these groups will be critical for developing appropriate legislation to protect against potential harmful affects of genomics.  Without resources to quickly connect experts and advocates within these groups, policymakers will fail to fully comprehend the PHELSI of genomics and will struggle to develop appropriate policies.

Resources for Policymakers on the Ethical, Legal, and Social Implications of Genomics


Association of State and Territorial Health Officers (ASTHO) Framework for Public Health Genetics Policies and Practices in State and Local Public Health Agencies

http://www.genomicstoolkit.org/download/ASTHO_Framework.pdf
ASTHO has provided a document with information specific for key decision makers on how genetics and genomics can be applied to the core functions and 10 essential public health services of public health.

Code-Co’s Utah Law Homepage (Genetic Testing Privacy Act)

http://www.code-co.com/utah/code/03/26-45.htm
The site will link directly to the Utah Genetic Testing Privacy Act, 2002.  Other useful information that can be found on the site includes a legislative tracking service and administrative rules for all Utah state agencies.

Communities of Color and Genetic Policy Project

http://www.sph.umich.edu/genpolicy/index.html
The Communities of Color and Genetics Policy Project was conducted by the University of Michigan, Michigan State University, and Tuskegee University.  It was developed to engage diverse communities of color and socio-economic levels in dialogues relating to genomic research technology.  Recommendations for laws, professional standards, and institutional policies regarding the use and application of genome research and technology were developed afterwards.

Education in Genetics Ethics (EDGE)

http://www.louisville.edu/medschool/ibhpl/courses/edge/index.html
EDGE is an ethics-training program that offers short-term courses on the ethical, legal, and social implications of genetic research.  The courses are specifically tailored for researchers and other persons who work or have interests related to research in human genetics, as well as those who have been traditionally underrepresented in the field of research ethics.  The National Human Genome Research Institute in collaboration with the Institute funds EDGE for Bioethics, Health Policy, and Law at the University of Louisville, The Hastings Center, Stanford University Center for Biomedical Ethics, and Michigan State University’s Office of Medical Education Research and Development

Eugenics Image Archive Interactive (Dolan DNA Learning Center)
http://www.eugenicsarchive.org/eugenics/
One of many interactive programs on the Dolan DNA Learning Center website.  The site focuses on the key people, events, and social influences that created the eugenics movement.

EUROPA – Human Genetic Testing: What Implications?

http://europa.eu.int/comm/research/conferences/2004/genetic/index_en.htm
EUPOPA is the portal site of the European Union, which provides up-to-date coverage of the most recent legislation and policies being discussed by the European Commission.  It links to a report of 25 recommendations on the ethical, legal, and social aspects of genetic testing in research and healthcare settings.  The recommendations are divided into general framework, implementation of genetic testing in healthcare systems, and genetic testing as a research tool.  The report’s recommendations can be applied to legislation and policy in the United States as well as other European countries.

GeneForum
http://www.geneforum.org/
GeneForum was established in Oregon by representatives from local, state, and national organizations, to promote dialogue about genetic science and its impact on society through community discussions, workshops, public opinion polls, publications, and talk-radio.

Genetics & Public Policy Center

http://www.dnapolicy.org/
The Genetics & Public Policy Center was established to be an objective and credible source of information on genetic technologies and policies for the public, media, and policymakers.  The goal of the Center is to create tools for key decision makers in response to challenges that arise from genetic advances, with an initial focus on reproductive genetics.  The Center is funded by The Pew Charitable Trusts, which is part of The Phoebe R. Berman Bioethics Institute at John Hopkins University.   
Harnessing Genetics to Prevent Disease & Improve Health

http://www.prevent.org/publications/GeneticsReport.pdf
The report was designed by the Partnership for Prevention in Washington DC to help state legislators, executive officers, and other state policymakers to identify specific policy actions necessary to integrate genomics and genomic technologies into health policies and programs.  It also provides valuable resources and guidance on how to identify the top policy issues related to the use of genomics to prevent disease.
Institute for Bioethics, Health Policy and Law at the University of Louisville

http://www.louisville.edu/medschool/ibhpl/
The Institute for Bioethics, Health Policy and Law at the University of Louisville provides research and training in fields such as genetics, research on human subjects, public health policy, health privacy and confidentiality, assisted reproductive technologies, access to healthcare, and new medical technologies are carried out at the local, state, national, and international levels. Activities focus on analyzing the ethical, legal, and social implications of biomedical technology and health services, with special consideration given to relevant legislative and regulatory policy issues.  Search under “Research” and “Publications” for relevant articles, research projects, and reports on the ethical, legal, and social implications of genomics.
National Conference of State Legislatures (NCSL)

http://www.ncsl.org/index.htm#
NCSL provides information on state genetics laws and other relevant topics of genetics legislative activity.  NCSL was founded in 1975 as a bipartisan organization and has become a well-respected advocate for state legislators and their staffs in each of the 50 states.  NCSL provides technical assistance, research, and other opportunities for policymakers to exchange ideas on the most pressing state issues.

Genetic Technology Project

http://www.ncsl.org/programs/health/genetics.htm
The Genetic Technologies Project is a project of NCSL and provides state legislators and other policymakers with objective, comprehensive, and scholarly information to facilitate the drafting of genetics-related legislation.  Recently (May 2004) the Genetics Technology Project sponsored a family history webcast with representatives from the Genetic Alliance and Utah Department of Health Chronic Disease Genomics Program.  Policy reports on employment, insurance, privacy, and reproductive technologies are resources also available on the website. 

National Human Genome Research Institute (NHGRI) Policy and Legislation Database

http://www.genome.gov/PolicyEthics/LegDatabase/pubsearch.cfm?CFID=1464658&CFTOKEN=63517074
The NHGRI recently developed this free database to enable researchers, public health professionals, and the general public to easily locate information on laws and policies related to a variety of genetic issues.  Topics that can be searched within the database include genetic testing, genetic counseling, insurance and employment discrimination, newborn screening, privacy of genetic information and confidentiality, informed consent, and commercialization and patenting.  The database also contains laws/statutes, legislative materials, administrative and executive materials, regulations, institutional policies, and executive orders for both the federal and state levels.  

National Information Resource on Ethics and Human Genetics

http://www.georgetown.edu/research/nrcbl/nirehg/
The National Information Resource on Ethics and Human Genetics was funded by the National Human Genome Research Institute and the National Institutes of Health.  The website provides resources such as bibliographic databases, full text of online annotated bibliographies, and print publications on topics related to ethics and genetics.
Secretary’s Advisory Committee on Genetic Testing (SACGT) and the Secretary’s Advisory Committee on Genetics, Health, and Society (SACGHS)
http://www4.od.nih.gov/oba/sacgt/aboutsacgt.htm and http://www4.od.nih.gov/oba/SACGHS.HTM
The SACGT was formed in response to recommendations of two working groups commissioned by the National Institutes of Health (NIH) and the Department of Energy (DOE).  Although the charter for the SACGT has since expired, a new committee has been formed in its place, SACGHS.  The NIH and DOE identified the need for public policy development to address the benefits and challenges of genetic knowledge and genetic testing, thus forming the SACGT and SACGHS.  The SACGT and SACGHS will advise the government on the development and use of genetic tests, including the ethical, legal, and social issues raised by genetic testing.  
Stanford Center for Biomedical Ethics (SCBE)

http://scbe.stanford.edu/
The Stanford Center for Biomedical Ethics at Stanford University is dedicated to interdisciplinary research and education in biomedical ethics, and provides clinical and research ethics consultation.  Search under the “Research” and “Genomics” buttons for more information on articles and reports on the ethical, legal, and social implications of genomics.
The Council for Responsible Genetics (CRG)

http://www.gene-watch.org/
The CRG organization fosters public debate about the social, ethical and environmental implications of genetic technologies. CRG works through the media and concerned citizens to distribute accurate information and represent the public interest on emerging issues in biotechnology.  CRG was formed in 1983 and is based in Cambridge, Massachusetts.  


Genetics and the Law


http://www.genelaw.info/
Genetics and the Law is a project of the CRG, designed to analyze the relationship between the law and social and medical application of genetics.  The site provides resources and materials on past and current legal issues in genetics.  Materials include comprehensive surveys of state and federal laws, court decisions and reviews by experts in the field on such topics as newborn screening, criminal justice, privacy and confidentiality, medical malpractice, employment, health insurance and life, disability, and long-term care insurance.

The Genetic & Ethics Page

http://genethics.ca/
The goal of the site is to provide information on the ethical, legal, and social issues associated with genomics.  It provides links to organizations focused on the different ethical issues surrounding genetic advances.
The Hastings Center

http://www.thehastingscenter.org/
The Hastings Center is a nonprofit bioethics research institute founded in 1969 to explore fundamental and emerging questions in healthcare, biotechnology, and the environment.  Search under “research” for the Genetics and Biotechnology projects, reports, and courses offered by The Hastings Center.

Utah State Legislature

http://www.le.state.ut.us/
Information on Utah Legislature is provided on the site including: contact information for Utah legislators, bills currently under review, past bills, meetings and community events, publications, and much more.  The site would be a helpful resource for researching state laws surrounding genetic discrimination in the workplace or in regards to healthcare coverage.

Your Genes Your Choices:  Exploring the Issues Raised by Genetic Research

 http://ehrweb.aaas.org/ehr/books/
The book was written as part of the Science + Literacy for Health project for the American Association for the Advancement of Science, funded by the Department of Energy.  It describes the Human Genome Project and the implications it has on medicine and society at large.  Each chapter presents hypothetical situations that expose the ethical, legal, and social implications of genomics and genetic testing.  

Gaps in Resources for the Public


Marketing of Genomic Information

· Media bombards public with inaccurate and misleading information
· Need for genomics discoveries to be translated into layman terms
· Direct-to-consumer marketing of genetic tests may increase fear and apprehension of genomics discoveries and technology
See below for more details.
With new discoveries and advances in genomics being made daily, the ability to keep up with new findings and the latest research seems almost impossible.  The public is bombarded with information about the latest gene therapy treatment or genetic test that promises to be a “cure-all” for disease (x).  Many of these messages conflict with other genetic discoveries and quickly become obsolete.  Resources may not reflect accurate findings nor can they be consistent in their messages when discoveries are being made at such a rapid pace.  Consumers will need organizations willing to translate these advances into understandable concepts.  This will require a collaborative effort between researchers, public health organizations, and healthcare providers.    
Companies interested in making a profit and not necessarily providing the public with accurate and reliable information, develop many of the available genomic resources.  Consumers might feel overwhelmed, confused, and even apprehensive about the messages being directed at them.  For example in 2003, Myriad Genetics launched a direct-to-consumer marketing campaign for the BrCa Analysis genetic test for breast cancer in Atlanta, GA and Denver, CO.  Preliminary evaluation of the campaign showed a greater apprehension among consumers about developing breast cancer and physicians reported an increased number of patients wanting to get the genetic test, even though the risk for having either of the breast cancer gene mutations were low.  Individuals tested have a limited chance that it is caused by one of these two mutations; only 5-10% of all breast cancer patients have the BrCa 1 or 2 gene mutation.  This example shows the importance of ensuring that the public has accurate and up-to-date resources in a timely manner.  If the public had received a counter message about their risk for developing breast cancer based on a genetic mutation, that only a small percentage of the population is at high-risk based on genetics or family history, then perhaps the apprehension and fear of the disease would have been lessened.  It is the responsibility of those integrating genomics into various settings that need to begin developing strategies to fill this gap.

Gene-Environment Interactions

· Lack of clear understanding between genetic and environmental factors of chronic disease

· Misperceptions about risk assessments and use of family history to predict disease state

· Unrealistic expectations of genetic testing technologies

See below for more details.
Another gap in resources that impacts the public is the lack of clear explanation of the relationship between genetic and environmental factors that interact to cause disease.  Resources have excellent explanations on the known genetic factors that cause disease as well as some of the environmental factors but do not describe the relationship between genes and environment that account for the majority of common, chronic diseases in the population.  Often there are misperceptions about risk assessment, the use of family history, and genetic testing because consumers lack knowledge of gene-environment interactions.  Even among resources designed for public health professionals and healthcare providers the same gap exists.  Understanding the relationship between gene-environment interactions is crucial if genomics is to be integrated into program activities, healthcare practice, and legislation.  Perhaps this gap exits because of the lack of resources available to publish accurate information in a quick and efficient manner, as mentioned in the previous section.  Genetic research will undoubtedly begin shifting focus to gene-environment interactions as more and more knowledge is obtained.  This may then help fill the current gap in understanding of gene-environment interactions.  

Resources for the Public


A Revolution in Progress:  Human Genetics and Medical Research

http://history.nih.gov/exhibits/genetics/index.htm
The Museum of Medical Research at the National Institutes of Health has sponsored a virtual online exhibit to help teach the basics of genetics, genetic diseases, genetic testing and therapy, and the ethical issues surrounding genetics.

CNN Specials – Blueprint of the Body

http://www.cnn.com/SPECIALS/2000/genome/
Blueprint of the Body provides an in-depth look into the recent genetic advancements and the implications of such advancements on medicine and society at large. The special was produced by CNN.

U.S. Department of Energy (DOE) Genome Projects

http://www.doegenomes.org/
The DOE has provided a wonderful resource on the Human Genome Project and its implications on society.  The site contains information on the ethical, legal, and social implications of genomics, medicine and genomics, learning modules, genetic basics, educational materials for all groups, and applications for schools, media, legislature, and public health settings.

Dolan DNA Learning Center at Cold Spring Harbor Laboratory

http://www.dnalc.org/
The Dolan DNA Learning Center was the first science center to devote its energies to public genetics education.  The interactive learning environment teaches students, teachers, and nonscientists (pre-college education) about personal genetic health.  

Family Village

http://www.familyvillage.wisc.edu/index.htmlx
The Family Village is a global community that integrates information, resources, and communication opportunities for persons with disabilities, their families, and for those that provide services and support. The community includes informational resources on specific diagnoses, communication connections, adaptive products and technology, adaptive recreational activities, education, worship, health issues, and disability-related media and literature.

Generational Health
http://www.generationalhealth.com/
Generational Health is provided by Pfizer Women’s Health and features a tool to help trace family medical histories.  Besides building a medical health history, viewers have access to information on various chronic diseases that may affect family members.  All information collected on the site is for educational purposes only and is not recorded by the organization.  Those who complete a family medical history are strongly encouraged to share the information with their physicians for further recommendations.
Genetic Alliance, Inc.
http://www.geneticalliance.org/
The Genetic Alliance is an international coalition of individuals and organizations dedicated to promoting healthy lives for all those living with genetic disorders.  Among its programs are genetics education/resources, public policy, conference summaries, and outreach or mentoring programs.

Genetic Science Learning Center (GSLC)

http://gslc.genetics.utah.edu/
The GSLC is an outreach education program located at the University of Utah Health Sciences Center.  GSLC has designed an award-winning website that provides teachers and the public with services and materials such as lesson plans, experiments, curriculum, conferences, and workshops on genetics.  The site uses interactive animations and graphics to keep audiences of any age entertained and learning.  The goal of the GSLC is to help people understand how genetics affects their lives and society.

Genetics at GlaxoSmithKline

http://genetics.gsk.com/index_flash.htm
GlaxoSmithKline is a researched-based pharmaceutical company with a particular interest in the genetic basis of common diseases and how that knowledge can be used to develop new medicines to prevent and treat disease.  The site provides interactive modules on topics such as genes, DNA, chromosomes, heredity, and other genetic concepts.  

Kids Genetics at GlaxoSmithKline

http://www.genetics.gsk.com/kids/index_kids.htm
GlaxoSmithKline has provided a fun educational site designed to help children learn the basics of genetics.  Topics include heredity, chromosomes, diseases, and medicine responses.  Kids learn about genetics by interacting with puzzles, games, videos, and cartoons.

Genetics Education and Counseling Program (GECP)

http://www.pitt.edu/~edugene/
The program provides brochures and information on several genetic disorders as well as contact information for community organizations looking for speakers, presentations, and workshops on various genetic-related topics.  It also provides a Genetics Resource Center to help those searching for educational materials on genetic-related disorders.  GECP is a project of the University of Pittsburgh Department of Human Genetics and the University of Pittsburgh Medical Center Health System.
Genetics Education Center at the University of Kansas Medical Center

http://www.kumc.edu/gec/
The UKMC has provided a wonderful site for educators interested in obtaining resources on genetics and the Human Genome Project.  Resources available include lesson plans, activities, networking opportunities, museum exhibits and other cultural events, and more.

Genetics Education Partnership

http://genetics-education-partnership.mbt.washington.edu/default.htm
A dedicated group of K-12 teachers, scientists, and genetic professionals from Washington State have collaborated to teach genetic concepts to all ages.  The site provides a genetic education guide, classroom activities, lesson plans, worksheets, educational materials, and links to other related websites.

Genome: The secret of how life works

http://genome.pfizer.com
The site contains information and interactive elements to help any audience learn about genomics.  Explore the Genome Exhibit and other activities and games to learn about heredity, genomic facts, and much more.  This site was produced in collaboration with the National Genome Research Institute and the Whitehead Institute/MIT Center for Genome Research.
Howard Hughes Medical Institute (HHMI)

http://www.hhmi.org/
HHMI is a non-profit medical research organization that links to hundreds of journal and news articles, lectures, educational resources, research information, and much more.  Try a search under “genetics” or “genomics” to bring up valuable resources and information.

Blazing a Genetic Trial report

http://www.hhmi.org/genetictrail/
The HHMI produced the report to help unravel the questions behind genetics and common disease.  Readers will learn about research to discover genes associated with single-gene and chronic diseases, understand the importance of family history in detecting and preventing disease, and learn how to detect and treat genetic disorders.  

HHMI BioInteractive and Holiday Lecture Series 

http://www.biointeractive.org/
The HHMI has designed a site that provides free biology-focused lectures, DVD or CD-ROM sets, and other teaching materials to educators.  Topics include cancer genetics, cardiovascular disease, genetics and obesity, arthritis, DNA and RNA, infectious diseases, immunology, and genomics.  Lectures are interactive and available for order or viewing on the site.  

National Human Genome Research Institute (NHGRI)

http://genome.gov/ or http://www.nhgri.nih.gov/
The NHGRI lead the completion of the human genome sequence and was funded by the National Institutes of Health.  The site provides information on the relationship between health and genetics, the implications of ethical, legal, and social issues, Human Genome Project information, and genomics-related educational activities.

Human Genome Project – Exploring Our Molecular Selves on-line multimedia educational kit

http://www.genome.gov/Pages/EducationKit/index.html
The NHGRI has developed a free multimedia educational kit for high school students and the public (2001).  Topics that are available for online viewing or to download include an interactive timeline of milestones in genetics, genes, variation and human history, how to sequence a genome, ethical, legal, and social issues, glossary of genetic terms, 3D computer-animated videos and documentaries as well as links to informational brochures.  It is an excellent resource for schools, public health educators, and anyone else interested in learning about genomics.

Genetics:  The Future of Medicine
http://www.genome.gov/Pages/EducationKit/images/nhgri.pdf
The brochure is part of the Exploring Our Molecular Selves educational kit.  It details the Human Genome Project goals and gives potential consequences of the project.  It also provides illustrations of basic genetic terms and helps to explain genetic principles and implications.

National Institutes of Health (NIH) Curriculum Supplements for High School on Human Genetic Variation

http://science-education.nih.gov/supplements/nih1/genetic/default.htm
The NIH has provided educators with lesson plans and curriculum for grades 9-12 on the basics of human genetics and its potential to improve health.  NIH has also developed curriculum on genetics for elementary and middle schools.
NOVA – Cracking the Code of Life
http://www.pbs.org/wgbh/nova/genome/
NOVA has produced a two-hour special on the human genome and its implications for society (April 2001).  Segments from the special are available for free online viewing in short segments of 10-15 minutes.  Viewers will find segments entertaining and educational.

PBS – DNA 

 http://www.pbs.org/wnet/dna/
PBS has produced a five-part television series explaining everything from the discovery of the double helix to advances in genetic engineering to the possibility of curing disease based on genomic discoveries (2003).  DNA is a wonderful resource for the general public as well as public health professionals, healthcare providers, and policymakers interested in learning more about genomics.  The site also links to other television productions similar to this series, interactive timelines, and 3D images of DNA.  The production can be purchased at: http://www.shoppbs.org/searchHandler/index.jsp?searchId=10358489632&keywords=DNA
PBS – A Science Odyssey
http://www.pbs.org/wgbh/aso/
Try a search under “DNA Workshop” to learn about DNA transcription, translation, protein synthesis, and more.  Get hands-on practice understanding genetic concepts by completing interactive activities and games on the module.  Or you can go directly to the module at: http://www.pbs.org/wgbh/aso/tryit/dna/index-nojs.html
The Centre for Genetics Education

http://www.genetics.com.au
The Centre for Genetics Education is located in Sydney, Australia.  The Centre is dedicated to providing current genetics information to individuals and families affected by genetic conditions as well as professionals working with them.  Resources include publications, genetic services, genetic fact sheets, information for schools and health professionals, and an online glossary of genetic terms.

The DNA Files

http://www.dnafiles.org/
The DNA Files were produced by SoundVision Productions and distributed by National Public Radio.  The DNA Files are a series of 14 one-hour public radio documentaries and cover a wide range of issues related to genetics and genetic technology.  

The Geee! in Genome

http://www.nature.ca/genome/index_e.cfm
The Geee! in Genome is Canada’s first national, traveling exhibition and education project that will present audiences with a broad spectrum of information about the field of genomics. It educates and entertains audiences with multimedia technology, games, and graphics.  The site contains information on the exhibit, genomes and genomic applications, and the researchers who made the “genome era” possible.

The Gene School ‘99

http://library.thinkquest.org/28599/
An educational site that explores the discoveries of genetic science specifically designed to introduce genetics to those with little background in the field.  It also contains interactive games, puzzles, and cartoons to make learning fun.  Students and teachers from Washington State designed and produced the site.

Your Genome.org

http://www.yourgenome.org
The site explains genomic science and the implications it has for society.  Three levels of information are available:  beginner (lay public or school ages 14-16), intermediate (those with some understanding, ages 17-18), and advanced (undergraduate students).  The site it produced by the Wellcome Trust Sanger Institute.  
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