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Abstract 

Public Health Genetics: 

How Are We Preparing the Next Generation of Public Health Professionals? 

 

Anastasia Marie Jacko, BS 

 

University of Pittsburgh, 2021 

 

 

 

 

Background: Since the Human Genome Project's completion in 2003, the need for 

increased population genetic literacy has grown exponentially. To address this, public health 

professionals must be educated appropriately to serve the public best. This study examines the 

current state of Public Health Genetics (PHG) education within existing Master of Public Health 

(MPH) programs. 

Methods: 171 MPH Council on Education for Public Health Accreditation (CEPH)-

accredited programs across the nation were identified via a preliminary internet search. The APHA 

American Public Health Association (APHA) Genomics Forum Policy Committee created 14 

survey questions to assess the current status of incorporating genetics/genomics education within 

MPH programs. Using the Qualtrics survey system through the University of Pittsburgh, a link to 

the anonymous survey was sent to each director's email address obtained from each program's 

website. 

Results: There were 41 survey responses, with 37 finished to completion for a response 

rate of 21.6% (37/171). 75.7% (28/37) of respondents reported having courses containing 

genetics/genomics information in their programs' coursework. Only 12.6% reported such 

coursework to be required for program completion. Commonly listed barriers to incorporating 

genetics/genomics include: limited faculty knowledge and lack of space in existing courses and 

programs. 
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Conclusions: Survey results revealed incongruous and limited incorporation of 

genetics/genomics within the context of graduate-level Public Health education. While most 

recorded programs report offering PHG coursework, the extent and requirement of such instruction 

are not considered necessary for program completion, thereby potentially limiting the genetic 

literacy of the current pool of public health professionals.  
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came to the University of Pittsburgh with. 

 

This is for my two little sisters; I would not be where I am or who I am today without you 
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1.0 Introduction 

While the importance of public health has been recognized since the 1900s, how genetics 

fits into that framework has only recently become a topic of concern. Since its inception in 1914, 

public health education has become essential to the generation of well-informed public health 

professionals, and such professionals are needed to protect the health and safety of their 

"communities through education, policymaking, and research for disease and injury prevention."1 

With the advent of the Human Genome Project (HGP) (1990-2003), scientists embarked on a 

comprehensive effort to sequence and understand the human genome. Questions and ideas 

previously only explored within the pages of science fiction novels flooded the realm of reality; 

among them, the postulation of the connection between genetics and the public's health. In a 2000 

review article, Omenn described public health genetics as follows:  "Public health genetics is an 

exciting interdisciplinary area that brings all the public health sciences to bear on the emerging 

challenge of interpreting the medical and public health significance of genetic variation within 

populations."2  

Take, for example, what has become known as the “Angelina Jolie Effect”.3 Following 

Angelina Jolie’s very public disclosure of her BRCA1 pathogenic variant status and subsequent  

bilateral risk-reducing mastectomy, there was an increased association in the rates of contralateral 

risk-reducing mastectomy amongst increased risk breast cancer patients. This illustrates how 

public health professionals, including clinicians, need to be aware of how media coverage can 

influence the publics’ views on health and how much more important it becomes for professionals 

to be able to communicate each individual’s risk when weighing the merits of risk-reducing 

surgery effectively and objectively. 3 
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Clearly, the age of genetic medicine and precision health is upon us and as such, a properly 

educated public health workforce is required to educate, advocate, and protect the health of the 

public. Policies protecting individuals from genetic discrimination, the minimization of the 

potential harm of genetic test results on the public, accessibility of appropriate genetic services, 

and population education in genetics, to name a few, have become concerns that professionals 

need to address. Therefore, a close examination of current Masters of Public Health (MPH) 

programs is required to determine if public health professionals are obtaining the necessary 

knowledge to best navigate this new era.  

Most often, MPH Programs have been developed around common areas of concentration 

including epidemiology, biostatistics, behavioral health sciences, environmental health and health 

policy and management that have served as the basis for the development of the CEPH (Council 

on Education of Public Health) MPH Competencies; which do not explicitly include 

genetics/genomics. 4  This survey project was created with the intention to explore the current state 

of genetics/genomics education within the 171 existing accredited MPH programs across the 

nation. Analysis of this data could be used to determine ways to highlight and initiate changes in 

MPH curriculums to increase awareness, identify barriers, and address the increasing relevance of 

genetics and genomics in public health and public health education. 

The specific aims of this project were:  

1. Create a Qualtrics survey on if and how genetics and genomics topics are integrated 

into CEPH accredited MPH Programs in collaboration with the APHA Genomics 

Forum Policy Committee.  

2. Distribute the electronic survey to 171 MPH program directors from CEPH accredited 

collegiate institutions across the nation. 
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3. Analyze survey data to assess current offerings, interest level in, and limitations of 

incorporating genetics/genomics in current MPH curricula. 

1.1 The Birth of Public Health 

The concept of public health evolved over time and echoed the population and community 

needs of the moment. As the public's needs changed, the reach of public health interventions and 

investigation into explanations for public health crises expanded, resulting in changes to the public 

health response. Between the 14th to 17th centuries, epidemic diseases such as the plague and 

cholera were running rampant. Conditions during this time were mainly considered to be the result 

of inadequate spirituality and poor morals to be addressed thusly with "treatments" of prayer and 

piety.5  

The transition between the 17th and 18th centuries marked a change in the public perception 

of the source of disease from solely metaphysical to a combination of spiritual and physical, and 

as such could be fought on the physical plane. Individuals observed a pattern in the transmission 

of disease and began quarantining the sick and isolating trade travelers. This new public-based 

approach allowed for moderate control over the spread of disease.5 

Continuing into the 19th century, population size increased significantly. Towns became 

cities and quickly became centers of outbreaks for contagious diseases and out-grew their previous 

methods of waste management. Streets became rivers of filth, refuse, and sewage. Living 

conditions worsened as overcrowding surmounted. Tight living quarters made disease 

transmission inevitable. The once-successful method of infirm isolation became obsolete. The 

Industrial Revolution only compounded the effects of urbanization. People went from their 
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cramped and disease-ridden communities to then work in overburdened and overcrowded factory 

jobs. Between the ever-present filth, poor living environment, and inhumane working conditions, 

the public's health was in a downward spiral. Soon, it became apparent that disease was not 

selective; the wealthy were just as susceptible as the impoverished working class. With this 

revelation, the rich began providing financial backing necessary to investigate solutions. 5 

As the 19th century progressed, sanitation became a significant priority in maintaining 

public health. In 1848, John Griscom, one of the first chemistry educators, wrote The Sanitary 

Condition of the Labouring Population of New York, which led to the development of the first 

public health agency, the New York City Health Department, in 1866. By spearheading the 

sanitary reform movement, NYC Health Dept. was able to curtail its death toll during the 1866 

cholera epidemic while cities without a department of health fared far worse.5  Continuing through 

the century, germ theory emerged, and the first Health Department Laboratories were created. The 

19th century marked several significant public health sanitation advancements including general 

cleanliness and reduction of filth, which garnered its identification as "the great sanitary 

awakening."5 

Table 1 the 10 Great Public Health Achievements of the 20th Century6 
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The 20th century marked the "Ten Great Public Health Achievements" summarized in 

Table 1. While genetics plays an important role in a number of these achievements,6 Number 7, 

healthier mothers and babies, is of particular interest since several public health genetics/genomics 

(PHG) programs contributed to this, including the start of newborn screening (NBS) with the PKU 

test 7 and amniocentesis. The current century has seen a multitude of public health and public 

health genetics achievements, the most recent and most impactful being the investigation, 

development, and distribution of the COVID19 mRNA vaccine. 8 

1.1.1 The Healthy People Initiative  

In 1979, the U.S. Surgeon General developed a national policy, The Healthy Lives, which 

outlined a comprehensive 10-year strategy to address morbidity and mortality through data driven, 

measurable goals in public health to promote healthy lifestyles. Goals addressed through this 

policy included seat belt use, minimization of alcohol consumption, and smoking.9 Due to its 

success, subsequent reports continued at ten-year intervals, each building off the previous report 

by addressing specific public health needs in that decade. For example, Healthy People 1990 

focused on addressing vaccination, family planning, fluoridation of drinking water, and sexually 

transmitted disease. However, the most significant finding of that decade was the realization of 

health disparities between subpopulations in America, which subsequently became a public health 

priority.9 

Healthy People 2000 continued to focus on health disparities in conjunction with increasing 

lifespan by addressing prevention strategies for cancer, diabetes, HIV, and heart disease. 

Additionally, the program stepped back to assess the progress and future of the Healthy People 

agenda through the Behavioral Risk Factor Surveillance System and the National Health Interview 
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Survey. 10 Looking to 2010, the most significant contribution made by Healthy People was the 

creation of a comprehensive roadmap called Mobilizing, Assessing, Planning, Implementing, and 

Tracking, also known as MAP-IT. This roadmap was designed to be used by any organization with 

the ultimate goal of implementing change on a community level. 11  

Healthy People 2020 sought to address social determinants of health, eliminating 

preventable disease, improving health equity, and exploration of genomics; this marked the first 

time that genomics goals were included in the Healthy People plan.9  This was just one example 

of the integration of genetics into major public health initiatives, signaling the topic’s growing 

importance to public health practitioners.  The Healthy People 2020 genomics goal was created by 

the Genomics Workgroup, which developed a single public health goal related to genomics, 

"Improve health and prevent harm through valid and useful genomic tools in clinical and public 

health practices."9 This goal included two objectives: 

• "Increase the proportion of women with a family history of breast and/or ovarian 

cancer who receive genetic counseling." 9  

• "Increase the proportion of persons with newly diagnosed colorectal cancer who 

receive genetic testing to identify Lynch syndrome (or familial colorectal cancer 

syndromes)." 9  

Only the first objective was determined to be measurable through existing data sources from the 

National Health Interview Survey (NHIS), CDC/NCHS found that "The age-adjusted proportion 

of women aged 18 and over with a family history of breast and/or ovarian cancer who received 

genetic counseling (G-1) increased from 34.6% in 2005 to 52.9% in 2010, exceeding the 2020 

target."12 The second objective is categorized as "developmental" and did not have a national 
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baseline average to make comparisons.  Therefore, it was unclear how to measure its progress or 

success. 12 

Healthy People 2030 was launched in late 2020 and included a reduced number of 

objectives to allow for the workgroups "to avoid overlap and prioritize the most pressing public 

health issues."13 The Genomics Workgroup from HP2020 was unfortunately cut in this most recent 

version of the Healthy People goals. However, when the terms "genetics" and "genomics" were 

searched in the objective database on the HP2030 website, multiple objectives related to public 

health genetics or genetic conditions are returned, signifying the enduring importance of genetics 

to public health. One of these objectives is similar to the first Healthy People 2020 genomics 

objective and states, “Increase the proportion of females with a family history of cancer who 

receive genetic counseling for hereditary breast and/or ovarian cancer based on the most recent 

guidelines.”14  Other objectives also exist that focus on genetic conditions including hemophilia, 

sickle cell disease, and von Willebrand disease.15 

1.2 Public Health Education 

As public health became increasingly important, the need for professional public health 

officials also grew. Four leading early public health education advocates were Abraham Flexner, 

William Welch, Wickliffe Rose, and Milton J. Rosenau. Each wrote articles (“Flexner Report”16, 

“Welch-Rose Report”17, and “Courses and Degrees in Public Health Work” by Rosenau 18) 

addressing postulations on how best to address the higher education and training of what would 

become Public Health Officials. However, it would be the Welch-Rose Report that would 

historically be considered the premier article on public health education. On October 16, 1914, 
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Flexner organized a meeting of 11 public health representatives (including Welch, Rose, and 

Rosenau) and nine trustees of the General Education Board of the Rockefeller Foundation to 

discuss the establishment of a formal education plan for public health workers. There, they 

determined three types of public health workers: executives, technicians, and field workers. After 

much deliberation, in June of 1916, The Rockefeller Foundation awarded $267,000 to the 

development of the Johns Hopkins University School of Hygiene and Public Health and appointed 

Welch the first dean.19  

The school opened during the flu epidemic of 1918. Initially, medical doctors were favored 

for fellowships to the public health programs, which resulted in the graduation of a small number 

of highly educated scientists. By 1936, ten schools offered public health degrees, and by 1938 

there were upwards of 4,000 people with some public health training. As the needs of the health 

of the public grew, training and education programs revamped their curricula, and by 1941 the 

Association of Schools of Public Health (ASPH) was developed to manage public health 

education. Standardization of public health programs became the next focus, and the Committee 

on Professional Education of the American Public Health Association was created in response to 

this concern.19 

However, because the public health needs of the time were so large, the standards of 

education were relatively low. Pittsburgh's Thomas Parran called for a curriculum to be organized 

around issues that address the multi-faceted nature of the environment of a public health officer. 

He stressed that education needed to be placed in the context of political, economic, and social 

frameworks. By the 1950s, the public health curriculum was becoming well rounded, with a 

combination of classwork and fieldwork. However, funding was limited, and as a result, training 

programs began to rely on research money. This ultimately led to the encouragement of research 
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over practical training, resulting in minimal community interaction. As this crucial component of 

public health waned, local health departments struggled. Federal funding of health departments 

decreased, employment of new public health professionals diminished, and the gap between the 

public and their health advocates grew.19 

The downward trend in funding ended in 1957-1963 as the US Congress allocated fifteen 

million dollars to support public health training. By 1960, there were 12 accredited schools of 

public health, and by 1975 that number grew by 8. In 1973, President Nixon threatened termination 

of all federal support of schools of public health. However, that crisis was averted in 1976 by 

Congress passing the Health Professions Education Assurance Act. In 1982, under President 

Reagan, project funding for graduate-level public health training spiraled downward until it 

became zero and remained unfunded until 1987.20  

1.2.1 The 3 Core Functions of Public Health and 10 Essential Public Health Services 

Moving into the 20th century, public health concerns shifted from sanitation to the growing 

concern of social and lifestyle factors contributing to the public's morbidity and mortality as a 

whole. Factors such as employment, access to medical care, and healthy diets were found to affect 

health outcomes, leading to the age of public "health promotion." Through public health education, 

policy development, and supporting healthy behaviors, individuals were given the tools to make 

healthier choices, ultimately resulting in healthier lives.21  

During the first decade of the health promotion movement, in 1988, the Health and 

Medicine Division of the USA's National Academies of Sciences, Engineering, and Medicine, 

developed the three core functions to be provided by public health agencies: 
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1. Assessment - Assess, monitor, and identify population health priorities through data 

collection, analysis, and dissemination of information acquired. 

2. Policy Development - Collaboration with stakeholders to develop policies to solve local 

and national health priorities found during assessment. 

3. Assurance - To assure healthcare and public health interventions are available and 

accessible to all populations to ensure effective care.21 

In 1994, the Core Public Health Functions Steering Committee, comprised of US Public 

Health Service representatives, expanded on the three core functions and developed “The 10 

Essential Public Health Services”. This was created to standardize the guidelines and 

responsibilities of all public health systems and has served as the public health framework for the 

past 25 years. 22 In 2020, these Essential Public Health Services were updated to better reflect 

public health practice and with a focus on equity. 23    
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Table 2 Essential Public Health Services with Examples 24 
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1.2.2 Core Competency Model  

In 2004, in conjunction with the CDC, the Association of Schools of Public Health (ASPH) 

initiated the Core Competency Model Development Project for the master of public health (MPH) 

degree.25 At the time, and still to this day, MPH programs are focused around five core disciplines: 

health policy and management, social and behavioral sciences, epidemiology, biostatistics, and 

environmental health sciences (Table 3). Therefore, the 2-year long, 2-phased project, overseen by 

the ASPH Education Committee, was tasked with determining a short set of competencies required 

of all MPH candidates regardless of specialty and intended career. 25  

Phase one work of the committee consisted of six working groups with the overall goal 

focused on standardizing discipline-specific competencies. There was one working group per core 

discipline, and the sixth focused on public health biology, a topic that includes the influence of 

genetics to the public’s health. The public health biology group was designed to address the gaps 

between the different educational backgrounds of those seeking an MPH. Each group then went 

about determining their own individualized sets of competencies. The next step was to organize a 

Core Competency Council tasked with compiling distilled versions of discipline-specific and 

crosscutting competency domains. Eventually, phase one ended with the five discipline-specific 

domains compilation of 48 competencies and six interdisciplinary/crosscutting domains: 

Communication, diversity and cultural proficiency, leadership, professionalism and ethics, 

program planning and assessment, and finally, systems thinking.26   

Phase two then began in the fall of 2005, further defining a set of crosscutting domains. 

After a year of refinement and reorganization, resulting in several iterations, phase two was 

successfully completed with the creation of the Core Competency Model as well as a total of 119 

discipline-specific competencies across the five domains.  This framework was designed to be 
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used as a baseline of the knowledge and skills expected of public health professionals. The 

intention was not for it to be used as a template for the development of curricula. However, future 

program accreditation guidelines align with this set of competencies, with the exception of the 

exclusion of Public Health Biology, thereby removing the only competency containing any 

genetics/genomics components. 

 

Table 3 The 5 Domains and 7 Crosscutting Competencies
25 

 

1.2.3 Program Accreditation  

The American Public Health Association (APHA) was the first entity to formulate 

guidelines for accrediting schools of public health in the 1940s and remained the sole accreditors 

until 1973. In 1974, the APHA and the Association of Schools of Public Health (ASPH) 

established the independent Council on Education for Public Health (CEPH), and the responsibility 

of accreditation was transferred to them. 27 CEPH created the "Accreditation Criteria: Schools of 
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Public Health & Public Health Programs" in 2011, later amended in 2016, which currently stands 

as the acting criteria today.4 In addition to fulfilling the competencies found in Table 5, the student 

must also complete a 200-hour practicum and a written essay containing statistical analysis. 

Table 4 CEPH Accreditation Competencies CEPH Accreditation Competencies28 

 

To fulfill the guidelines and obtain accreditation, most often, MPH schools divide their 

programs into concentrations of the five domains, then weave the crosscutting competencies into 

the curricula of each concentration; seeing as they are key factors in the proper and complete 
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education of a public health professional, regardless of concentration. However, if one carefully 

compares the CEPH competencies (table 4) to the framework presented by Calhoun et al. (table 

3), there is one competency missing completely: Public Health Biology, and with it any 

requirement for the incorporation of genetics for program accreditation. The conflicting guidance 

on the incorporation of genetics/genomics between public health competencies with the CEPH 

competencies for accreditation could result in the perception that the topics of 

genetics/genomics/public health biology are expendable; that genetic literacy is not a concern for 

working public health professionals. This mindset might have served the community well enough 

in the past, but as the integration of genetics/genomics in the public, media coverage, and health 

care grows, it might be time for the CEPH accreditation competencies be updated to meet the 

publics’ increasing need.  
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2.0 Public Health Genetics 

The first major PHG initiative was the creation of the phenylketonuria (PKU) newborn 

screening test in the 1960s by Doctor Robert Guthrie. PKU is a rare genetic metabolic disorder 

caused by the body’s inability to breakdown the amino acid, phenylalanine. The eventual toxic 

buildup of phenylalanine results the disruption of neuronal communication leading to intellectual 

disability.29 His revolutionary microbiological approach to diagnose PKU through the use of a heel 

stick on newborns allowed for the earliest moment of screening and intervention, seeing as the 

treatment is to simply restrict the consumption of phenylalanine, found in meats, sodas, and 

artificial sweeteners.30   

By 1970, the PKU test became mandatory in the majority of US states – with it, over 2,000 

genetically based diseases were discovered, and the prenatal diagnostic tool, amniocentesis, was 

developed.31 With the influx of newly acquired genetic information, the need for a professional 

who could bridge the gap between medical doctors and patients was needed to assist patients with 

interpretation of results and medical counsel. Therefore, in 1976, Marks and Richter published a 

paper entitled "The Genetic Associate: A New Health Professional" outlining a master's level 

program developed in 1969 at Sarah Lawrence College.31 This program was the first of its kind 

and was the first Genetic Counseling program. Genetic counselors are health care professionals 

specifically trained to help patients navigate genetic testing, interpret genetic test results, and 

provide counseling for potentially emotional concerns as well as guidance on next steps.32 The 

importance of genetics in the medical care of individuals continues to grow, and public health 

genetics initiatives are important to ensuring that this care is accessible to all those who need it.  
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In 1990, one of the most significant scientific endeavors was initiated: The Human Genome 

Project. Between the start of the project and its completion in 2003, genetics professionals 

pontificated the vast and varied effects the results could have on science, research, education, and 

the world at large. The field of genetics then began to expand into specialized concentrations—

genetic epidemiology, statistical genetics, cancer genetics, epigenetics, pharmacogenetics, 

ecogenetics, and bioinformatics. With further advancements, genetics was quickly transformed 

into the world of "omics"—genomics, proteomics, pharmacogenomics, nutrigenomics — which 

has wider implications for the public rather than individuals.33 Proposals were made for how 

genetic information could be incorporated in all aspects of research and how this new information 

would be disseminated. 2,7,21,34-37 In an effort to integrate genomics into public health policy, 

research, and programs, the CDC created the Office of Public Health Genomics in 1997.38,39 Then, 

in the 2000s, a concerted effort was made to develop competencies, guidelines, and educational 

programs to generate a public health workforce competent in genetics/genomics.25,34,40  

2.1 Example Public Health Genetics Initiatives 

In 2009, six years after the completion of the Human Genome Project, Chen et al explored 

the perceived barriers to incorporation of genomic content into health promotion.41 They used a 

fully mixed sequential dominant status design method. First, they took a qualitative approach by 

interviewing 24 nonrandomly selected public health educators on their opinions regarding the 

relevance of genomics in public health education and any perceived barriers they foresaw to the 

incorporation of genomics in health promotion.  Common themes were then picked out by using 

content analysis. The major themes were 1) lack of genomic knowledge, 2) uncertainty in dealing 
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with the lay public’s reaction, 3) incompatibility with their job’s education tasks and principles, 4) 

lack of resources for training and program creation, 5) conflict between their religious, ethical, or 

moral beliefs, and 6) lack of consistent genetic information and valid genomic studies.41 

Then, using the themes elucidated from the interviews, they obtained quantitative data 

through dissemination and analysis of a survey. 8058 surveys were sent out to validated members 

of four professional public health education organizations; a total of 1607 surveys were completed. 

Of the six perceived barriers obtained from the interview portion, the top two strongest barriers 

were a lack of genomics knowledge and that genomics is not a priority in their current 

occupation.41 

Fast-forward ten years, and Chen et al designed a three-hour in-person theory-based 

genomics workshop focusing on collection and interpretation of family health histories with the 

goal to figure out an effective means of engaging and educating public health professionals.42 The 

group held thirteen genomics training workshops totaling 377 public health practitioners. 

Participants were given binders containing an introduction of the project, lecture notes, a mock 

case study, and the US Surgeon General’s Family Health History Initiative “My Family Health 

Portrait”. In addition, during the session, a mock case study video was shown to explain how to 

use the “My Family Health Portrait” online tool as well as witnessing the presenters role-play how 

to use the printed version of the tool. Following the workshop, attendees were permitted to stay 

after to personally practice use of the tool.42 

To analyze the effectiveness of the workshop, knowledge, attitude, intention, and self-

efficacy was assessed using a pre and post-test system with a three-month follow-up survey. The 

pre-test survey revealed that over half of the participants received little to no training in genomics 

or family health history. The post-test results showed a significant increase in knowledge, attitude, 



19 

intention, and self-efficacy. However, the three-month follow-up showed significant decreases in 

those four categories, but the knowledge and attitude scores were still significantly increased 

compared to the pre-test survey. What was concluded was that the single three-hour workshop was 

not enough for retention and booster sessions were recommended to sustain the knowledge 

obtained from the workshop. So, from these two studies, Chen et al determined that limited 

knowledge acts as a major barrier to genomic incorporation. To address this impasse, educational 

intervention was presented, but not to the extent necessary to adequately educate the public health 

workforce in genetics. 42  

Haga et al surveyed PCPs before and after personally undergoing DTC-GT via the 

23andMe and Ancestry services in effort to explore these PCPs’ individual knowledge and 

comfortability with genetics.43 If PCPs found difficulty in understanding their own genetic results 

through these services, it could be safely extrapolated that PCPs would be unable to interpret their 

patients’ results, contributing to the widening of the gap between health education and the public.43  

Two hundred and three PCPs passed the screening process, 157 underwent DTC-GT, and 130 of 

those went on to complete the post-testing survey. The majority of the subjects reported they had 

no formal education in genetics, only 25% reported learning about genetics and that they received 

it during medical school, however when their genetic knowledge was tested in the pre-test survey, 

the PCPs’ baseline was high. The study revealed that PCP participation in DTC-GT did not have 

a significant impact on their knowledge about genetics but did increase their interest in testing. 

There were several reported limiting factors, but the main one was a lack of guidance regarding 

particular key concepts to be obtained through the task; thus, some additional educational materials 

should be provided. Therefore, it was concluded that the DTC-GT experiential learning task would 
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be best utilized as a stimulator of continuing genomics education or an augmentation to traditional 

learning experiences.43 

In 2014, Marzuillo et al published a cross-sectional survey study of the preparedness of 

public health professionals for public health genomics in Italy.44 Twelve hundred public health 

professionals randomly chosen from the Italian Society of Hygiene, Preventative Medicine and 

Public Health (S.IT.I.) were sent a link to an anonymous online survey. The S.IT.I. is an 

organization, consisting of both medical doctors and other public health professionals, under the 

European Public Health Association (EUPHA) and “defines public health professionals as: all 

professionals that monitor and diagnose the health concerns of entire communities and promote 

healthy practices and behaviors to ensure that populations stay healthy.” 45  Of the 1,200-survey 

links sent, 797 were completed in effort to assess the self-professed knowledge, attitudes, and 

training needs of public health professionals.44  

The survey revealed that the knowledgebase and attitudes of Italian public health 

professionals is adequate and positive towards predictive genetic testing; however, 80% 

considered their knowledge on its relation to chronic disease to be inadequate and nearly all 

respondents (94.6%) felt there should be an improvement in their knowledgebase. Regardless of 

their current level of understanding of predictive genetic testing, public health professionals 

believe more training is required for better methodological knowledge. Interestingly, it was 

determined that being a physician was a negative predictor of adequate knowledge, which led 

investigators to conclude that the current medical curricula in Italy is lacking in genetics education. 

The results of this survey study reveal that there is a profound need for specialized 

genetics/genomics training initiatives in the public health workforce, which is consistent with 

findings in the US.  
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Ianuale et al assessed the incorporation of public health genomics education in post-

graduate public health schools targeted toward medical doctors in Italy.46 Previous studies in 

Europe reported that current medical doctors are not properly educated on the importance of 

genomics in medical prevention and decision-making, as exemplified by Marzuillo et al. A cross-

sectional survey was developed by Ianuale et al and was sent to the directors of 33 post-graduate 

Italian schools of hygiene and preventative medicine. The survey response rate was 24 out of 33 

(73%), 15 of which had at least one PHG course (63%) with 4 of those reporting to have more than 

one (27%). Of the remaining schools that reported not currently having any PHG courses, 5 had 

intentions of introducing courses in the near future (55.6%), 1 had no intention of creating a course 

(11%), 1 was unsure (11%), and the last 2 refrained from answering (22%). However, over 60% 

of those surveyed reported their PHG course work focused on traditional genetics, with only 47% 

tailoring courses to the incorporation of genomics in healthcare. 46 So, just as in the US, genetics 

may be covered in their coursework, but the implications of genetics on public health specifically 

is rarely addressed. 

One possible solution to improve genetic literacy of the public and non-genetics healthcare 

providers is to have public health practitioners who are well-informed in these advances in genetics 

to serve as mediators between the highly dense science and the general population. Public health 

practitioners could play an essential role in providing resources to the public, implementing 

programs to increase referrals to genetic services, and supporting individuals with genetic 

diagnoses.   In order to achieve this, public health practitioners need to have a solid education 

themselves in genetics and its many interfaces with public health.  While there has been substantial 

progress made in health practitioners' genetics education, there has not been a systematic study of 

what genetics/genomics content is being offered to students in MPH programs. An important step 
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towards improvement begins with a surveyance of the current state of genetics knowledge 

provided by the MPH programs of today. 

2.2 Public Health Genetics Education 

“Education in public health genetics needs to address a variety of 

audiences, including traditional public health graduate students and 

practitioners, students from related disciplines, and health care 

professionals.”47 

In 2001, Beskow et al. published a seminal article bridging the gap between genetics and 

public health. They reworked the core functions and ten essential services of public health by 

creating genetics-specific definitions and activities. Their goal was to develop what they called a 

“blueprint” for the integration of public health and genetics/genomics. In addition to assessment, 

policy development, and assurance, they added system management and research: 

1. Assessment – “The regular systematic collection, assembly, analysis and 

dissemination of information, including human genome epidemiologic 

information, on the health of the community. 

2. Policy Development – The formulation of standards and guidelines, in 

collaboration with stakeholders, which promote the appropriate use of genetic 

information and the effectiveness, accessibility and quality of genetic tests and 

services. 
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3. Assurance – Assuring constituents that genetic information is used appropriately, 

and that genetic tests and services meet agreed-upon goals for effectiveness, 

accessibility and quality. 

4. System Management – Building and maintaining the capacity of the public health 

infrastructure to integrate genomics into public health research and practice. 

5. Research - Systematic investigation designed to develop or contribute to 

generalizable knowledge of the impact of human genetic variation on health and 

disease.” 34 

In 2018, Molster et al. expounded on Beskow et al. to include specific examples for each 

of the ten essential public health services. Table 5 presents an abbreviated version of the Molster 

et al. table of genetics examples combined with the standard public health essential services. 
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Table 5 The 10 Essential Public Health Services with Public Health Genetics Examples21,24 

 

Public health genetics programs to address each of these core functions have been 

successfully implemented. Examples include the Michigan Department of Community Health’s 

assessment of Sudden Cardiac Death of the Young (SCDY), which through the use of autopsy, 
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death, and medical records along with interviews of next of kin and overall investigation into the 

circumstances of the sudden death, experts advise the state on how to prevent future SCDY events. 

48 Oregon state’s public health department aids policy development by informing and educating 

policy-makers on health insurance coverage of BRCA 1 and 2 counseling, testing and treatment. 49  

2.2.1 CDC Genomics Competencies for All Public Health Professionals 

In 2001, a team of public health leaders came together to develop genomic competencies 

to address the increasing need for public health professionals to incorporate genomics need in their 

everyday work. These competencies were not created to replace the existing public health 

competencies, rather to enhance and update them in response to the rapid advancements in human 

genetic technologies, found in table 6. The ultimate goal of this project was to induce public health 

programs to begin to augment their existing programs to incorporate genetics/genomics.40 
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Table 6 CDC Genomics Competencies for All Public Health Professionals 40 

 

2.2.2 Public Health Genetics Programs 

As the overlap of genetics and public health continued to grow, several schools of public 

health implemented programs in public health genetics.  These programs remain rare but could 

serve as guidance on incorporation of public health genetics into public health education moving 

forward.  Three of the first programs are described in detail below. Each participated in the 

Genetics in Public Health Training Collaboration, which was pivotal in development of the scope 

of public health genetics education and training. 47 
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2.2.2.1 University of Michigan: Public Health Genetics Interdepartmental Concentration 

The public health genetics interdepartmental concentration (PHGIC) at the University of 

Michigan was initiated in 1996 with the goal of creating a model curriculum concentration 

available to a wide range of professionals, be they public health, health, or non-health related.50 

The program was comprised of three core courses, a seminar series, and one elective course to be 

chosen from a set of courses from across the university which contain material significant to PHG; 

combined for a total of 13 credits. Due to the interdepartmental nature of the program, the first of 

three required core courses, called Introduction to Genetics in Public Health, was designed to 

ensure all students know the necessary scientific basics required to understand genetics. The 

second course, called Genetics in Epidemiology, taught students this interface between genetics 

and the core principles of epidemiology i.e., determination of disease frequency. The final core 

course focused on the ethical, legal, and social issues associated with genetic information and 

technology, entitled, Issues in Public Health. Seminar, which allowed for students to learn from 

professionals currently in the field and gain overall awareness. Additionally, internships and 

hands-on experiences were encouraged. Currently, the program has evolved into the Precision 

Health Graduate Certificate Program and consists of 12 total credit hours and is available to all 

masters or doctoral level graduate students enrolled at the University of Michigan.51 

2.2.2.2 University of Washington: Master of Public Health Genetics 

In 1997, the University of Washington was the first institution to develop an MPH degree 

with an emphasis on PHG. Those in the program were required to take all the courses necessary 

for the general MPH in addition to courses in two Core Series. The first Core Series was comprised 

of genetic epidemiology, legal, ethical, and social issues in public health, biotechnology, 

bioinformatics, and ecogenetics. Core Series two included more intensive courses on sociocultural 
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perspectives on PHG, ethical frameworks of PHG, and genetics and the law. In addition, elective 

credits and a seminar series were required. PHG was also offered as a graduate certificate program, 

designed for students in other degree programs. These students were required to take PHG Core 

Series 1 courses and attend the seminar series.47 

Currently, the University of Washington offers an MPH in PHG and consists of the 

following: 23 credits of graded MPH Core, 15 credits of graded PHG core courses, 6 credits of 

approved electives, 6 credits of the PHG Seminar, 4 credits (160 hrs) of the master’s Practicum, 

and 9 credits of master’s thesis for a total of 63 credits. There is also a PHG certificate available 

to students and consists of 12 credits of four required courses: genetic epidemiology; legal, ethical, 

and social issues in PHG; basic concepts in pharmacogenetics and toxicogenetics; and the seminar 

series.52 

2.2.2.3 University of Pittsburgh: Master of Public Health Genetics  

The University of Pittsburgh, in 1989, was the first American school of public health to 

house a human genetics department.53 The requirements of the MPH genetics require students to 

meet the following five program-specific competencies:  

1. “Apply knowledge of inheritance, including basic cellular and molecular mechanisms, 

and risk factors for disease to understanding a variety of rare and common health 

conditions. 

2. Identify interactions among genes, environmental factors, and behaviors, and their 

effects on public health. 

3. Assess the ethics of the application of genetic technologies to public health. 

4. Communicate genetic and genomic principles to the general public as part of current 

public health initiatives. 
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5. Evaluate how genetic principles/technologies apply to diagnosis, screening, and 

interventions for disease prevention and health promotion programs.”54  

The program consists of 47 credits, 37 of which are focused on human genetics and the 

core public health disciplines. Students are also required to take two semesters of the weekly 

human genetics seminar series as well as complete a 200-hour practicum and a final MPH essay 

which must include data analysis.54 

A certificate is also available to students from other departments and consists of a total of 

15 credits, consisting of 3 credits for Intro to Public Health Genetics, 6 credits in the basic science 

of genetics, and 3 credits of electives related to genetics. The last 3 credits can come from seminar, 

project, or practicum.55   
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3.0 Methods 

The survey utilized in this project was developed in coordination with the American Public 

Health Association (APHA) Genomics Forum Policy Subcommittee.  The Genomics Forum was 

formally approved by the APHA in 2007. As stated on the Genomics Forum webpage, the mission 

of the forum is as follows: 

"The Genomics Forum will 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. We will engage public health and health care communities and others 

in projects and activities that increase the awareness, knowledge, and skills of genetic services as 

these services relate to: The ethical, legal, and social issues surrounding genetics/ genomics/ 

epigenetics; the relationships and relevance of genomics to public health, health care, and health 

disparities; professional and public education; and other areas as generated by Forum members."56 

The Policy Committee is one of eight sub-committees within the Genomics Forum with 

the primary mission of translating technical developments in the genomics field into workable 

policies. The committee meets once a month to discuss such activities as racial-ethnic disparities, 

genetic literacy, education, and cancer genomics. The committee and its members have worked to 

accomplish the following: 1) two policy statements accepted by the APHA – one on genetic & 

genomic literacy; the other on advancing cancer genomics in public health, 2) publication of an 

article on genomics and the Affordable Care Act, 3) completion of two national surveys – one to 

state chronic disease directors; the other to School of Public Health graduate program directors 

reported here – both on existent genomics programs, and 4) the creation of a Genomics Education 

Working Group. Additionally, the Policy Committee has collaborated with governmental 
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policymakers, e.g., Representative Patrick Kennedy over the Personalized Medicine Act, and has 

co-sponsored sessions at the APHA annual meeting with the Cancer Forum and the Public Health 

Nursing Section.57  

3.1 Survey Development and Distribution 

The population of interest was identified through an internet search of the current CEPH 

accredited MPH programs nationwide.  As of January 1, 2018, 171 accredited programs were listed 

on the CEPH website (https://ceph.org/about/org-info/who-we-accredit/accredited/#programs). 

Email addresses for current program directors were found by going to each program's website.  

In conjunction with members of the APHA Genomics Forum Policy Subcommittee, a 

survey was developed to ascertain information about the presence of public health genetics in the 

existing program curriculum, course titles of relevant courses, whether the courses fulfill CDC 

competencies, and barriers to implementing additional public health genetics content in the future. 

The survey was reviewed by the University of Pittsburgh IRB and found not to require IRB 

oversight; this confirmation can be found in appendix A. A series of 14 questions were included 

in the survey (a complete survey can be found in appendix B). Questions were asked in various 

types: true/false, multiple-choice, open responses, slide bar, and included skip logic. The questions 

were entered into Qualtrics software, and anonymous links were sent out via email to the directors 

of the 171 CEPH accredited programs. The initial email was sent out on 09/17/2019, and two 

subsequent reminder emails were sent on 11/25/2019 and 12/01/2019.  

https://ceph.org/about/org-info/who-we-accredit/accredited/#programs
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3.2 Data Analysis 

Descriptive statistics for the survey data were generated in Qualtrics.  Geographic factors 

of survey respondents' institutions were examined, including the geographic region in which the 

respondent's institution is located and the type of area in which the institution is located. Factors 

of the survey respondents' respective MPH programs were examined, including the number of 

years the MPH program was in existence and medical school or hospital affiliation. Characteristics 

of the MPH program curricula of survey respondents were examined, including whether the 

program offers one or more introductory courses in public health genetics/genomics, one or more 

courses focused on specific areas in genetics/genomics, or one or more courses that incorporate 

some topics (as part of a course) in genetics/genomics to MPH students. Summary statistics were 

determined for the 1-10 Likert Scale responses to the level by which the survey respondent's 

current curriculum prepares students to address the CDC Genomics Competencies.  

 Fisher Exact Test of Independence was performed between lack of faculty knowledge of 

genetics/genomics and three types of challenges to incorporation of genetics/genomics into the 

curriculum of MPH programs. This particular test was used to account for the small sample size 

obtained from the survey. A p-value less than 0.05 was treated as a significant result. All analyses 

were performed in STATA version 16.58  
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3.3 Results  

In total, 41 program directors responded to the questionnaire. Of these respondents, four 

were deemed unfinished by Qualtrics and deemed unusable, for a response rate of 21.6% (37/171). 

The answers of the remaining 37 respondents were utilized in our analyses.  

 Of these 37 respondents, 25 program directors reported the geographic region where their 

institution is located, with the majority being in the North-East United States (28%). The others 

were less prevalent: Mid-West (24%), South-East and South-West (both 20%), and North-West 

(8%). Thirty-six survey respondents reported the type of area in which the institutions are housed, 

with the vast majority reporting Urban (77.78%), followed by Suburban (19.44%) and lastly Rural 

(2.78%). All 37 respondents noted the years their MPH programs were in existence, with the 

majority having existed over 11 years (81.08%), followed by 6 to 10 years (16.22%) and lastly 1 

to 5 years (2.70%). All 37 respondents noted whether or not their institution was affiliated with a 

medical school or hospital, with 54.05% noting that they were affiliated and 45.95% reporting that 

they were not affiliated.  Demographic data for the responding programs are summarized in Table 

7.  
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Table 7 Survey Demographics 

  

All 37 respondents answered questions relating to the characteristics of their MPH 

curricula and course offerings. One or more introductory courses in public health 

genetics/genomics were reported as being available to MPH students in 37.84% of respondents' 

institutions. Of those respondents noting that these courses were available, 71.43% (n=10) reported 

that these courses were not required, 14.29% (n=2) said that all students are required to take these 

courses, and 14.29% (n=2) reported that these courses were required for some students. One or 

more courses focused on specific areas in genetics/ genomics were reported as being available to 

MPH students in 51.35% (n=19) of respondents' institutions. Of these respondents noting that these 

courses were available, 73.68% (n=14) reported that these courses were not required, 5.26% (n=1) 

reported that these courses were required by all students, and 21.05% (n=4) reported that these 

courses were required by some students. One or more courses that incorporate some topics (as part 

of a course) in genetics/genomics were reported as being available to MPH students in 70.27% of 

Characteristic n  (%)
1

Geographical region

Mid-West 6 (24.00)

North-East 7 (28.00)

North-West 2 (8.00)

South-East 5 (20.00)

South-West 5 (20.00)

Area type

Rural 1 (2.78)

Suburban 7 (19.44)

Urban 28 (77.78)

Years MPH program in existence (years)

1-5 1 (2.70)

6-10 6 (16.22)

11+ 30 (81.08)

Affiliated with a medical school or hospital

Yes 20 (54.05)

No 17 (45.95)
1 
Percentages may not add up to 100 because of missing values
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respondents' institutions and not available in 29.73% of respondents' institutions. Of those 

respondents noting that these courses were available, 38.46% reported that these courses were not 

required, 42.31% reported that these courses were required by all students, and 19.23% reported 

that these courses were required by some students.  These results are summarized in Table 8.  

 
Table 8 Degrees of Genetics Incorporation in Current Programs 

  

Of the 37 survey respondents considered in our analyses, 20-25 used a scale of 1 to 10, 

with 10 being the most confident, to answer how well their MPH curriculum prepared their 

students to address the 8 CDC Genomics Competencies. All response means were low, never going 

above a 6. The standard deviation and variance were high for all competencies. The lowest score 

reported was a 0 for competency C – staying up to date on genetic advances relevant to their 

specialty and how to use that knowledge as a tool to achieve public health goals related to that area 

Characteristic

One or more introductory courses in public health 

genetics/genomics available to MPH students
n  (%)

1

No 23 (62.16)

Yes 14 (37.84)

Courses not required 10 (71.43)

Courses required by all students 2 (14.29)

Courses required by some students 2 (14.29)

One or more courses focused on specific areas in 

genetics/genomics available to MPH students

No 18 (48.65)

Yes 19 (51.35)

Courses not required 14 (73.68)

Courses required by all students 1 (5.26)

Courses required by some students 4 (21.05)

One or more courses that incorporate some topics (as 

part of a course) in genetics/genomics available to MPH 

students

No 11 (29.73)

Yes 26 (70.27)

Courses not required 10 (38.46)

Courses required by all students 11 (42.31)

Courses required by some students 5 (19.23)
1 
Percentages may not add up to 100 because of missing values
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of practice. Interestingly, not all individuals responded to each competency. See table 9 for a 

summary of the data related to the CDC Genomics Competencies. 
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Table 9  Confidence Levels of Addressing CDC Genomics Competencies 
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Thirty-six participants reported barriers to the incorporation of genetics/genomics in their 

existing programs, one participant refrained from answering this question.  The barrier selected 

the most was a lack of time and space to make additional requirements in their MPH curriculum 

(n=28, 77.78%), followed by 50% (n=18) reporting a lack of faculty knowledgeable in 

genetics/genomics.  Respondents were allowed to choose more than one barrier, and 15 programs 

(41.67%) selected or more barriers to providing genetics/genomics content in their programs. 

Other barriers identified included faculty knowledge of genetics/genomics, budget, and lack of 

interest by students.  Five programs identified barriers outside of those provided on the survey, 

including that there were courses available outside the MPH program for students to take, and that 

there were other priorities ahead of genetics/genomics to be added to the curriculum.  These results 

are summarized in Figure 1. 

 

Figure 1 Reported Barriers to Incorperation of Genetics/Genomics in Existing MPH Programs 
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Our results indicated a significant increase in the proportion of survey respondents who 

reported their programs include one or more introductory courses in public health 

genetics/genomics in those respondents who reported not being challenged by faculty knowledge 

of genetics/genomics with a prevalence of 63.2% (12/19), compared to 11.1% (2/18) in those who 

reported being challenged by faculty knowledge of genetics/genomics (p=0.002). Also, our results 

indicated a significant increase in the proportion of survey respondents who reported their 

programs include one or more courses that are primarily focused on specific areas in public health 

genetics/genomics in those respondents who reported not being challenged by faculty knowledge 

of genetics/genomics with a prevalence of 73.7% (14/19), compared to 27.8% (5/18) in those who 

reported being challenged by faculty knowledge of genetics/genomics (p=0.009). Lastly, our 

results indicated a significant increase in the proportion of survey respondents who reported their 

programs including courses that incorporate some topics in genetics/genomics in those respondents 

who reported not being challenged by faculty knowledge of genetics/genomics with a prevalence 

of 89.5% (17/19), compared to 50% (9/18) in those who reported being challenged by faculty 

knowledge of genetics/genomics (p=0.013). These results are summarized in table 10. 

Table 10 Statistically Significant Barrier to Inclusion of Genetics in Programs 

  

Curriculum Characteristic Yes No p -value

Includes one or more introductory courses in public 

health genetics/genomics

Yes

2 12 0.002

No 16 7

Includes one or more courses that are primarily focused 

on specific areas in public health genetics/genomics

Yes

5 14 0.009

No 13 5

Includes one or more courses that incorporate some 

topics in genetics/genomics

Yes

9 17 0.013

No 9 2

Challenged by faculty knowledge of 

genetics/genomics
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 The respondents that stated their programs do incorporate genetics/genomics in their MPH 

courses were asked to categorize and list the applicable course titles. Course titles span all five 

domains, the majority of which are in epidemiology. All reported course titles are listed by 

category in table 11. Titles include:  Genetic and Molecular Epidemiology; Ethical, Legal, and 

Social Issues in Genomics and Health; Genetics, Health Behavior and Health Education; High 

Throughput Molecular Genetic and Epigenetic Data Analysis; Nutrigenomics; and Biologic, 

Genetics in Public Health. 
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Table 11 Titles of Current Courses which Contain an Element of Genetics 
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The final question of the survey simply asked: Do you have any other questions or concerns 

regarding this topic or this survey? The majority of those that answered the final open-ended 

question reported the fact that mid-West and mid-South were missing from the regional location 

question. One respondent wrote “Will the results of this survey be made broadly available? I would 

like to see the results.” But one comment stood out: “This is an important subject but given the 

current emphasis of most public health programs and accrediting agency, one that is unlikely to be 

developed soon.” 

3.4 Discussion 

“If a centralized organization can address these challenges, public 

genomic education can become more effective and beneficially help the public 

make decisions about their healthcare regarding genomics.”59 

The final question of the survey prompted one respondent to answer: “This is an important 

subject but given the current emphasis of most public health programs and accrediting agency, one 

that is unlikely to be developed soon.” This comment illustrates the importance of this study. From 

the first introduction of genetics in the field of public health, the field only continues to grow, and 

genetic technologies and discoveries are outpacing any efforts being made to update public health 

education.  

Twenty years ago, the CDC developed the “blueprint” for the incorporation of 

genetics/genomics into public health. 34 In 2004, the MPH Core Competencies Model was 

developed and included the interdisciplinary/crosscutting domain of public health biology, which 

included genetics/genomics. However, when CEPH compiled the list of requirements for MPH 
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program accreditation in 2011 (and again in 2016 when the competencies were reassessed), public 

health biology (in turn, genetics/genomics), was not included. 28 The list of competencies has 

remained unchanged into present times. 4 

Given the absence of genetics and genomics from the CEPH MPH competencies, it is not 

surprising that this survey revealed that the majority (62.16%, n=23) of CEPH accredited programs 

do not have an introductory course specific to PHG. Additionally, even though the majority of the 

programs stated having courses that contain some sort of PHG element (75.7%, n=28), their 

perceived confidence level in how well their programs prepare their students on the CDC 

genetics/genomics competencies is very low—made evident by an overall maximum of 6 out of 

10 confidence level (Table 9). These results align with what Marzuillo et al found in their survey 

of Italian public health professionals, that their perceived genetics/genomics knowledgebase 

required improvement.44 This relatively low level of perceived confidence among these programs 

illustrates the importance of aligning the CDC and CEPH guidelines for program accreditation, as 

a change in the CEPH guidelines would likely precipitate curriculum change in MPH programs.  

If curriculum related to public health genetics were to increase in MPH programs, this may result 

in increasing the level of confidence among program directors in their ability to provide the 

necessary comprehensive instruction to their students.   

Incorporation of genetics/genomics material in MPH programs can be accomplished using 

a multitude of methods, tailoring integration in whatever fashion best fits in an existing program. 

Guidance can be found in analyzing the first two public health genetics programs at the University 

of Washington and the University of Michigan; the former developed a sixth discipline with the 

main focus being genetics/genomics and the latter incorporated genetics/genomics in a multi-

disciplinary manner. 51,52 Genetics/genomics might also be introduced into the curriculum through 
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existing courses or through upper-level courses that focus on one aspect of public health genetics.  

This is already being done at a number of institutions as exemplified by the course titles listed by 

the directors of programs that participated in this study with genetics/genomics components found 

in Table 11. Each of the 5 disciplines of public health had at least one genetics/genomics related 

course title associated. However, it is important to take note of studies like Ianuale et al that when 

designing these courses, the material must be pertinent to the evolving field of genetics/genomics 

and not just cover historical/classical genetics.46  

The most practical solutions to incorporate PHG into MPH programs would be to 

intersperse genetics/genomics into existing courses, tailoring the information in a domain specific 

manner, or to create a course specific to PHG that is part of the required course load for all MPH 

students, as the most important goal is to expose and prepare all future public health professionals 

to PHG regardless of specialty. On this front, reassessment of the CEPH accreditation 

competencies to include genetics/genomics could trigger MPH programs to make changes to their 

curricula. Since the accreditation competencies have largely remained unchanged since 2016, 

many of these schools may not have reassessed their programs for the purpose of reaccreditation 

since the latest change in competencies. 

This survey revealed that limited time and space allotments within existing programs is the 

largest self-reported barrier to the incorporation of genetics/genomics into public health curricula. 

The second largest barrier to genetics/genomics incorperation is lack of existing faculty 

knowledge, which aligns with recent studies on the attitudes and genetic/genomics knowledge base 

of public health educators, as explored in the Chen et al. papers.41,42 To combat this barrier, the 

development of higher education programs and continuing education programs that cover the topic 

of genetics/genomics would facilitate the necessary knowledge and confidence in faculty members 
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to introduce genetics/genomics into their domain of interest. By educating the educators, public 

health students and educators can become more genomically literate public health professionals. 

Additionally, collaboration could be key, that guest lecturers could be brought in for seminars or 

a number of classes to expose students to the importance of genetics/genomics without putting 

pressure on the existing faculty. 

The goal of this study was to determine the current state of genetics/genomics incorperation 

in CEPH accredited MPH programs across the nation. According to this survey, the majority of 

programs do not offer introductory courses in PHG, and even if the programs have courses that 

contain some level of genetics/genomics, the courses are not required for program completion. 

This education deficit therefore perpetuates a failed system of learning, where students starting an 

MPH program with no prior knowledge on genetics/genomics then go on to enter the public health 

workforce unprepared for the current trajectory of genetics/genomics in public health.  

3.4.1 Limitations 

Although this study revealed some interesting findings regarding the current state of 

genetics/genomics education in MPH programs, there are limitations in its response rate, scope, 

and reach. Only 37 out of 171 surveys were completed, and therefore may not provide the full 

picture of the status of the incorporation of PHG in MPH programs. The survey was also limited 

to existing CEPH accredited graduate programs. It would have been worthwhile to look into 

unaccredited MPH programs to develop a clearer picture of the true status of genetics/genomics 

education in all MPH programs across the nation. Seeing as genetics/genomics education is not a 

requirement for CEPH accreditation, it is plausible that programs seeking accreditation would 

simply not include anything excluded from what is considered the “gold standard” in public health 
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education. Additionally, the complexity of the integration of genetic/genomics into public health 

courses may not have been adequately captured by not covering the full extent of current concerns. 

Other limitations include those presented by the use of an email delivery system, emails could 

have been lost to the spam folder, left unread, or sent to the incorrect individual. Also, the survey 

was given only in an online format which could have precluded some responses. 

3.4.2 Future Directions 

The need for genetic literacy in public health professionals crosses all disciplines, and as 

technologies progress, genetics/genomics is becoming more relevant in all aspects of public health. 

Encumbered with the current concerns in the lack of incorporation in current MPH programs, 

genetics/genomics education needs to find a way in. There are a multitude of different avenues 

that could be taken to create a more genetically literate public health professional workforce, with 

education at the master’s level representing only one important method. 

Embracing the aforementioned suggested multidisciplinary approach to public health 

education can help integrate genetics into public health curriculum. However, education of the 

current faculty so they could incorporate genetics/genomics in their discipline specific courses 

and/or coordination with outside disciplines will be needed.  Pursuing these continuing education 

initiatives can help alleviate the identified barrier of time and space. To encourage this, continuing 

education courses, programs, and/or seminars on genetics/genomics could be required of current 

faculty members of MPH programs and evaluations of these programs can be conducted to 

determine if the desired learning is taking place as well as whether anything was later integrated 

into courses following such programs. Further, web-based courses and programs could be offered 

to, and possibly required by, public health educators, and the current workforce. Such courses may 
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provide the flexibility to fit additional programs into current workflows.  This, in turn, would 

contribute to developing genetic literacy in public health professionals without sacrificing 

additional resources. 

Future studies exploring the interest level of current MPH students for genetics/genomics 

would be useful in assessing the practicality of the topic’s incorporation in existing programs. 

Additionally, this type of survey could be expanded to include education programs at the 

undergraduate level, in medical schools, and in high schools to gain a better understanding of how 

different types of students are being exposed to topics in genetics/genomics. Any information 

gauging students’ general interest would facilitate conversations on how best to design future 

programs and spark interest in this ever-growing field. 

Another assessment that would be worthwhile to explore would be an expansion of the 

question from this survey regarding confidence levels regarding the CDC’s genomics 

competencies. It was interesting to find that the MPH program directors surveyed rated their 

confidence in fulfilling these competencies at a low level; therefore, it would be compelling to ask 

students the same question assess their perceived preparedness as public health professionals. 

3.4.3 Conclusions 

The incorporation of PHG in all MPH programs is imperative for the future progression of 

the education of public health professionals. As the field of genetics/genomics grows, its 

applications within all public health domains become more relevant and as such, genetically 

literate public health professionals become essential. The aim of this study was to assess the current 

status of PHG incorporation in CEPH accredited MPH programs across the nation. What we have 

found is that even though genetics/genomics relevance is increasing, it is not reflected in current 
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MPH coursework. The self-reported barriers to this include a lack of time and space in existing 

programs as well as a lack of knowledge base in the faculty.  

Following analysis of this survey, we hypothesize that due to genetics/genomics not being 

a CEPH accreditation requirement, the impetus for programs to incorporate PHG is simply not 

there. Therefore, we suggest that genetics and genomics competencies be considered during future 

updates of the CEPH accreditation guidelines to reflect this increasing need in genetics/genomics 

knowledge. Additionally, PHG incorporation should take a multidisciplinary approach and weave 

salient genetics/genomics information in with existing coursework to not only emphasize its 

practicality but also combat the time and space barrier. 

Furthermore, creation of continuing education programs focused on PHG should become 

a high priority for faculty members. Empowering existing faculty with the appropriate knowledge 

of genetics/genomics and its role in public health would help facilitate incorporation into existing 

programs. With the implementation of these approaches, it could be possible for practitioners to 

receive a more comprehensive education and therefore be better prepared to assist the public in its 

growing genetics/genomic needs. 
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Appendix B Survey 

 

`

1 Does your institution offer one or more introductory courses in public health genetics/genomics that are available to MPH students? An introductory course would be a course that provides a basic overview of public health genetics/genomics.

1a If YES: Are these courses required for all/some students in the MPH program?

2 Does your institution have one or more courses that are primarily focused on specific areas in genetics/genomics available to MPH students (e.g. genetic epidemiology)?

2a If YES, Are any of these courses required for all/some students in the MPH program?

3 Does your institution have one or more courses available that incorporate some topics (as part of a course) in genetics/genomics available to MPH students?

3a If YES: Are any of these courses required for all/some students in the MPH program?

4 For all courses that are primarily focused on genetics/genomics or incorporate some genetics/genomics topics within them, please mark the subject if you offer a course in that area and specify the titles of these courses at your institution in the following curricular areas (separated by commas).

Epidemeology

Health Policy and Ethics

Health Behavior/Education

Biostatistics/Bioinformatics

Environmental Health

Infectious Disease

Other

5 Based on your current genetics/genomics curriculum how prepared do you feel your students are to fulfill the CDC genomics competencies listed below? (Scale: 0-10 with 0 being no preparedness and 10 being maximum preparedness) - 

a. Apply the basic public health sciences, (including behavioral and social sciences, biostatistics, epidemiology, informatics, environmental health) to genomic issues and studies and genetic testing, using the genomic vocabulary to attain the goal of disease prevention

b. Identify ethical and medical limitations to genetic testing, including uses that don’t benefit the individual

c. Maintain up-to-date knowledge on the development of genetic advances and technologies relevant to his/her specialty or field of expertise and learn the uses of genomics as a tool for achieving public health goals related to his/her field or area of practice

d. Identify the role of cultural, social, behavioral, environmental and genetic factors in development of disease, disease prevention, and health promoting behaviors; and their impact on medical service organization and delivery of services to maximize wellness and prevent disease

e. Participate in strategic policy planning and development related to genetic testing or genomic programs

f. Collaborate with existing and emerging health agencies and organizations, academic, research, private and commercial enterprises, including genomic-related businesses, agencies and organizations and community partnerships to identify and solve genomic-related problems

g. Participate in the evaluation of program effectiveness, accessibility, cost benefit, cost effectiveness and quality of personal and population-based genomic services in public health

h. Develop protocols to ensure informed consent and human subject protection in research and human subject protection in research

6 If you do not currently have any coursework in genetics/genomics, are you considering adding any in the near future?

7 What types of coursework would you consider? (Mark all that apply) - Selected Choice

Public Health Genetics/Genomics elective

Module on genetics/genomics added into core MPH course

Optional web-based course

Webinar

Certificate program

Master's program

Other

8 Are there any opportunities outside of the course curriculum for MPH students to learn about genetics/genomics? If yes, please explain. - Selected Choice

9 What would you consider challenges to implementing genetics/genomics courses into the MPH program at you institution? (Check all that apply) - Selected Choice

Budget

Faculty knowledge of genetics/genomics

Lack of interest by students

Only a general MPH program is available (no specialization)

No space/time to add additional requirements in MPH curriculum

Other

10 How would you describe the area in which your College or University located?

Rural

Suburban

Urban

11 Where in the country is your College or University located?

North-East

North-West

South-East

South-West

South-Central

Mid-West

12 How long has your MPH program existed?

0-11 months

1-5 years

6-10 years

11+ years

13 Is your College or University affiliated with a Medical School or Hospital?

14 Do you have any other questions or concerns regarding this topic or this survey?

Survey Questions
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