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ABSTRACT
Americans living in rural counties suffer worse health outcomes than those living in urban areas. This study set out to review literature from both public and medicine to develop further direction for future rural health reform in a semi-systematic literature review (n=17). As articles were reviewed, 5 topic areas emerged (1) Health of Rural America; (2) Rural Local Health Departments; (3) Rural Medical Education, (4) Interprofessional Connection (Public Health and Medicine); and (5) Reforming Rural Public Health and Healthcare Delivery. Health care providers are less accessible for rural populations, and rural local health departments (LHDs) often contribute significant funding and resources to filling these gaps in clinical service. This study provides a model of existing interaction and proposes a reformed model, without disconnect between any of the layers; a model that can be tailored to best fit the specific community’s needs. Rural LHDs are already operating on limited budgets and those that spend valuable resources on clinical services have little left for preventive interventions and surveillance that is comparable to urban LHDs. Meaning, a population with social factors (high rates of unemployment and lower educational attainment) already working against them, and limited access to providers is not benefitting from preventative health interventions or campaigns. Changing the landscape of rural health requires a three-fold change, first requiring prioritization of rural health by medical education institutions, to increase workforce development and foster interprofessional development in communities. 

















BACKGROUND
While life expectancy increases and overall mortality decline in the United States as a result of medical advances and public health intervention, one population has actually begun to see a reverse in trends, people living in rural counties.1 It has been demonstrated that rural areas tend to be older, have higher disability rates, shorter life expectancy, higher infant mortality rates, and higher death rates due to injuries, circulatory and respiratory diseases, diabetes, suicide and be under or uninsured when compared to health outcomes in urban areas.2 These rates are further compounded by lower income levels, higher unemployment rates, and lower levels of education.1,2, 3, 4, 5 Additionally, rural residents are often faced with the trade-offs between accessing health care in a timely manner and costly travel or unsafe travel in inclement weather.4
Yet despite these poor health outcomes and factors, 81% of rural residents reflect positively on their communities and feel attached to the community they live in, demonstrating an investment in their community.5 Throughout the past two decades, there have been various efforts to increase the number of providers in areas of high need. Some of these include training programs, recruitment efforts, such as loan forgiveness for providers who are contracted to high need areas (examples of specific grants and programs). These programs have proven to be marginally effective as they do not address the systemic barriers, such as limited economic opportunities, long commutes, and food insecurity, that rural communities and their providers face. Furthermore, such programs cannot fully equip providers to be culturally competent members of the community they have just been assigned to. 6
There is an ever-growing body of evidence to support the importance of primary care, demonstrating better health outcomes for individuals who have access to primary care; even when controlling for confounders such as income, education, age, race/ethnicity employment type and health insurance status.3 Access to primary care is associated with decreased overall mortality, heart disease mortality, stroke mortality, infant mortality, low birth weight, life expectancy and self-rated health.3
In areas without sufficient clinical services, local health districts act as a safety net, providing clinical care such as early periodic screening, diagnosis, and treatment, along with prenatal care at four times the rate of communities that have other providers offering these services. Local health departments in rural communities remain more engaged in clinical services than urban health departments, particularly for maternal child health services. 7 This difference (the amount of time and resources spent on clinical services) in service provision between how rural and urban health departments operate and are able address population health can further widen the disparity between communities; with rural communities not having the capacity for population level public health, such as surveillance and primary prevention. To allow rural public health departments to function at their intended scope, focussing on population health, clinical capacity in the community needs to be increased.
Medicine and public health were fields that were developed separately, despite having similar goals, as we look to models that will both reduce health care spending and increase prevention of chronic disease, models to reform rural health are needed. 
In 1988, the Institute of Medicine Committee for the Study of the Future of Public Health stated, “…no citizen from any community, no matter how small or remote, should be without identifiable and realistic access to public health…”.8 This literature review was conducted to collect and synthesize information on existing efforts to increase access to primary care in rural areas, with the ultimate goal of informing future public health interventions and strategy for populations in rural America and thus it was important to examine each to discuss this topic. This study provides unique insight into the interplay of the field of public health and the delivery of clinical medicine in the communities of rural America. Without robust care in the communities, local public health districts focus on clinical services, leaving already scarce resources unavailable for prevention, further widening the gap in health outcomes between rural and urban communities. 
Methods
	 This literature review was conducted during the COVID-19 pandemic and the social distancing measures that were being taken during this time. The author conducted the entire study remotely, using the University of Nevada, Reno (UNR) library online resources. A semi-systematic literature review of rural health systems, provider shortages and rural medical education in North America. 
	The exploratory search began in a library database tool, with most results appearing from Ovid MedLine and PubMed, filtering for only including scholarly peer-reviewed publications in English, that were published between 2016 and the time of the study in the spring of 2021. Articles were searched using two search terms: “rural health recruitment”, “rural medical education”. This search served as a preliminary exploratory search, with 196 results. In the first round of review, which included reviewing the titles and abstracts for inclusion criteria, many of these articles were not based in rural America. The goals of this research are to be able to draw recommendations for the unique culture of rural America and thus a more narrowly defined search criteria was used in PubMed and Ovid Medline. Thus, needed to be refined for the actual review.
	In each data base the search query string: “(((Rural public health) AND (rural health) AND ("united states") AND ("rural America") AND (rural medical education)) NOT ("Australia" "New Zealand" "Africa" "India"). This search yielded 20 results in PubMed and 623 results in MedLine when screened for English only articles, full text articles and excluding related terms. These geographical regions were excluded from the search in specific because many works from them appeared in preliminary searches and this study was particularly focussed on North American rural communities, which the culture of differs significantly from that of other regions. The author did not limit the search by publication date, as the historical context of past approaches to this topic, while not current, can provide valuable insight into the current climate of rural health in America.
	The complete search results were entered to Zotoro, a citation management software, where they were scanned for duplicates (n= 637). Titles and abstracts were reviewed for relevance in Rayyan, an online tool to sort articles in systematic reviews, that detected 4 more duplicates, (n = 633). Details of the number of records found and those that were excluded are shown in Figure 1. The chart shown in Figure 1 is a four section (identification, screening, eligibility and included) figure consistent with Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) reporting standards.9 Articles that were excluded during the abstract and title review within Rayyan were largely excluded due to the location not fitting the inclusion criteria or highlighting a specific disease topic (e.g. asthma) instead of scholarly information about rural public health or medical education. The 12 articles that were excluded as full texts were topically centralized on one area of interest (medical education or public health) but include connections to the other area of interest (rural American populations). 
The remaining articles were then coded using an inductive approach; allowing themes to emerge from the articles. All the articles that met the final round of inclusion criteria were read thoroughly, taking note of concepts, and codifying them, to create themes. After the full text literature had been read and reviewed, notes of emergent concepts were reviewed for repeat themes. These repeated concepts became the themes of the review. As a result of the multidisciplinary nature of this literature review, there were distinct themes that emerged in each topic area covered in the literature, as well as themes for the entire search. The author elected to include the themes of each topic area as they each provide insight into the existing knowledge from each area involved in addressing the health of people living in rural American communities and the differences between disciplines and areas of study in terms of perspective on this issue.
RESULTS
Distinct topic areas emerged from this search and the literature was sorted into 5 main topic areas; (1) Health of Rural America; (2) Rural Local Health Departments; (3) Rural Medical Education, (4) Interprofessional Connection (Public Health and Medicine); and (5) Reforming Rural Public Health and Healthcare Delivery. These topic areas provide the crucial background knowledge and data to appropriately inform decisions about the future direction of both public health and primary care in rural communities, as well as the importance of the coordination between them. The connections between these topic areas are demonstrated visually in Figure 2, along with the themes that emerged from all each area. Articles were divided into these topics after codifying the data and observing unique patterns between sets of articles. As shown in Figure 2, there is real world intersection of these topic areas, despite limited research or academic interaction between them. These areas that overlap with real-world interaction are depicted with over lapping shapes in Figure 2. Each of these topic areas are crucial parts of the full picture of the topic area (5) Reforming Rural Public Health and Healthcare Delivery, to the degree that a discussion cannot be had on this topic without first providing an understanding of the perspectives and themes of each of these areas.
Section 1: Health of Rural America
Rural America was once viewed as a pristine, idyllic, agrarian countryside that was immune to the problems of crowded unsanitary urban cities 9,10. However, data on the health of populations living in rural American communities do not currently support that notion to be true. Rural populations are sicker and poorer. 1,2,3,4,5,9. Of the 100 US counties with the highest childhood poverty rates, 95 are rural.11 Rural families are less likely to report that their child has had a preventative health care or dental care visit. 11 While it is difficult to parse out a true single causation of the disparities between the health of Americans, solely based on geography, the individual and social factors, coupled with decreased access to primary care and less resources available for primary prevention and population health interventions, create a recipe for poor health outcomes.1 
Section 2: Rural Local Health Departments
Cities that required sanitation and disease control were the birthplace of public health with the nation’s first municipal health departments beginning in Philadelphia, Boston and New York. At their inception, urban municipal health departments were not focussed on primary and secondary prevention as they are in today’s cities, but rather on sanitation and emergency responses to infectious disease.12 In the 1930s, following success controlling infectious disease and the introduction of Social Security, more municipal health departments opened and were able to provide safety net clinical services, such as immunizations and cancer screenings 8,12,13. Many large cities have a variety of “safety net” providers, allowing local health departments (LHDs) to put more resources into preventive programing and surveillance. Because have rural LHDs become default providers of clinical services there is less budget and personnel to conduct essential public health functions. Since 2004, the Centers for Disease Control and Prevention (CDC) has recommended that accreditation of LHDs is a crucial part of a strong public health infrastructure13. However, in 2018, population size was the largest predictor of LHD’s likelihood of obtaining or working towards accreditation, with 87% more accreditation seeking LHDs in urban areas. 13 The most frequently reported reason for not seeking accreditation was limitations due to budget and personnel.13 The evidence of the lack capacity of rural LHDs to perform public health functions, is further demonstrated by the finding that 78% of LHD executives have no formal training in public health; and the likelihood decreased as population size decreased.8 Furthermore, LHD executives identified the lack of staff with such training and experience to be a major problem in reaching the organization’s public health goals.8 Hajat et al. determined in rural LHDs the majority of continuing education budget was spent on continuing education for clinical staff, limiting opportunities for continuing education and job specific public health training for non clinical staff. 8 The most significant emergent theme in this topic area was the limited public health programming in rural LHDs, because of the need to fill the gap in preventative clinical service provision. 
Section 3: Rural Medical Education
Talley discussed that Rural hospitals are often smaller with limited resources, and do not have a teaching mission, limiting the in hospital clinical experience medical students and residents are exposed to. 14 This leads to poorer learning experiences and preceptors that are not dedicated to educating students during rural rotations. It is also further noted by Kaufman how the skills as physician needs to be effective in a rural area require more emphasis on public health topics and collaboration with professionals outside of medicine to understand the causes of patient experiences, such as social, political, economic, and environmental causes. Kaufman suggests faculty development, rurally based clinical research, faculty outreach to rural communities and curriculum reform. 15 National Health Services Corps (NHSC) offers scholarships to medical students in exchange for a set amount of time of obligated rural practice. 16 This allows a financial incentive for future physicians to consider rural practice but does not ensure that the physicians are interested in or connected with the community they are serving in. This creates and inequity for both students with limited resources may choose to practice in rural communities and for rural communities who are more likely to see physicians who are not connected with the population they are treating and/or could be more prone to high turn over rates. 
The requirement for medical schools to be equitable to citizens in how decisions on teaching impacts public health, as public institutions, funded by taxpayer dollars, residents of that state deserve to reap the health benefits of having a medical school. 17 A review of 122 US medical schools to determine how admissions policies, program characteristics and curriculum structure impact rural physician output. A combination of factors internal to the school, quantified by Wheat et al. as the Rural Commitment Index (RCI), was found to be the largest predictor of rural physician output, ahead of independent variables such as the school being in a rural state. 17 This provides evidence that medical schools policies and structure could impact the number of graduates who practice in rural areas, and thus reduce physician shortages in rural communities. There is further evidence of the ability to change the workforce through not only program policies and structure but with changes in curriculum, through experience with a combined degree MD-MPH program; graduates from Tufts who learn about both the “cure and care” in a different way than MD only students, who have not had a prevention-oriented approach to care incorporated into their degree. 18 In Illinois, an evidence-based program, Rural Medical Education (RMED) Program, has been working to improve the health in physician shortage areas since 1990 through both recruitment efforts as well as a rurally tailored curriculum.19 This program develops exposure to medicine as early as high school to connect students, who are already members of their rural communities, with inspiration to pursue careers in healthcare. Outreach specifically targets rural youth, at events such as 4H agricultural events, as youth may not even know about starting a career in healthcare. 19 Two significant and promising emergent themes from this topic are the value of curriculum that allows for training opportunities in rural communities and fostering growth of the local health workforce through pipeline programs. 
Section 4: Interprofessional Connection 
Changing the trends of poor health for people living in rural American communities will require interdisciplinary teams from both medicine and public health. Physicians are often tasked with the role of being advocate for the patients’ and community’s needs, but do not have the public health training, resources and capacity to enact them. 20 As an alternative to training Medical Doctors (MDs) for public health through a combined MD-MPH degree, adding public health information to the already expansive clinical knowledge required, is to create graduate level training experiences specific to public health. 20 A 5 year post graduate curriculum that is as demanding as MD programs and focussed on practice field knowledge needed for the study of public health and less emphasis on research than a PhD programs. By educating and preparing the workforce with public health leaders who are best prepared to serve the needs of their communities who would increase the availability of highly qualified public health professionals, allowing greater access for rural LHDs to be able to recruit and retain professionals trained in public health. Conversely, there is a need for basic public health education to be integrated into medical education for all physicians, not just those complete a combined degree program. While MDs who specialize in public health are able to solve complex public health problems that require clinical knowledge, care delivery can be improved by integrating public health content into medical school curriculum. 21 This paradigm shift would provide the structure in which physicians are not only treating disease but preventing it and protect the health of the public.21 While many physicians practice in a way that does aim to achieve this, it is not standard for them to have had formal training on public health theories, lifestyle risks or the skills to empower patients to manage their conditions. This section highlights the need for changes in how two fields that have developed separately, now must develop a system to best integrate to achieve the best health outcomes, a change needed most urgently in America’s rural communities. 
Section 5: Rural Health Reform
Scholars and practitioners in both the fields of medicine and public health have published proposed solutions; this section of the of the review addresses proposed routes of collaboration and integration for both medicine and public health. In a seminal study of the integration of medicine and public health in rural America from 1995, notes those who are at an increased risk of preventable chronic diseases are the very population who has the lowest utilization of services because of limited access and health literacy.  Further suggesting that public health agencies might better use resources by providing campaigns and promotion of preventative care standards rather than providing them. 22 The Military Health System for service members and their families on base provide an example of a complete and community of solution (COS) in which all areas of health are integrated locally to match community needs. While this model can be more readily assembled in military communities where nearly all stakeholder report to the same agency, it provides a framework for assembling teams of stakeholders to establish health goals and they ways in which they plan to achieve them tracking metrics throughout. 23 There has been political evidence of supporting rural communities for decades, evident in the variety of incentives, reimbursements and polices in place for rural health. 24 Regardless of where policymakers or voters passions lie, protecting rural hospitals from closure protects both the health and economic viability of their service areas. when a community loses its hospital, per capita income drops 4%. In a comprehensive report, the American Heart Association calls action to support rural health including protecting hospitals from closure, supporting economic growth in rural counties, expansion to digital health resources, and working with stakeholders to develop action plans that are relevant to their communities. 25 Together, these recommendations support the themes of social determinants of health and economic growth, areas that support each other. 
DISCUSSION
This review has demonstrated the need for increased primary care capacity in rural areas, to allow rural LHDs to provide the most effective public health functions that larger communities across the country have access to. Making these changes requires state or federal level investment in increasing primary care capacity in rural communities and reinvesting in the development of rural LHDs. A challenge of implementing changes with increased support is balancing allowing local organizations and stakeholders to have control and autonomy of the health of their communities.7 Medical schools and residency programs are in a unique position to create programs that specifically center missions around achieving health equity for all citizens, through recruitment efforts, curriculum content and rural learning experiences. Section 4 of this study discusses the importance of interprofessional in achieving this goal while section 5 includes examples of ways in which to do so. This study provides Figure 3 as an example of how a successful rural health reform would change the interaction between the areas that this study examined. Changing these areas from separated siloed fields to one all encompassing model of disease prevention and health care would allow counties with scare resources to best utilize each level of care. Specific intervention recommendations within this proposed model include expansion of non-physician providers, rural specific care models and sustainable economic growth in rural counties. Inventions will require investment in places with limited economic capacity. A policy change to require state schools to conduct this work or grant funds to support it would be key incentives to prioritizing this work. Stakeholder inclusion will ensure that interventions, such as COS, meet the needs of unique populations. Given the heterogeneity of rural communities across America, it is crucial that no matter the model or interventions that are used in it, they are community based and centered. Growing a healthier country starts in the rich dirt, vast deserts, and picturesque mountains of America’s rural counties. 
LIMITATIONS
This study has three main limitations, that while limit the scientific rigor of the study, do not limit this work’s ability to contribute the dialogue of health care reform in rural America. First, many the articles included are not original research but rather professional or academic commentary. While this does impact the study’s ability to compare results, the works included in this study provide valuable information into the climate and context of the issue of rural health. Additionally, there was difference between each paper’s definition of rural areas. Some used rural urban commuting area codes (RUCAs) and others used census tract or other data. While this does not change the validity of the findings, it does impact the comparability between the articles discussed. Furthermore, this semi-systematic review was written exclusively by one author. Larger review teams generally produce higher quality reviews as they are best able to mitigate the bias that one author may have towards the topic or research question.26 This review attempted to minimize such bias by strictly adhering to inclusion and exclusion criteria of the study methodology and conducting mid point reviews with advisors and peer reviewers.
CONCLUSION: 
Leveraging the community connections medical schools have presents a unique opportunity for institutions of medical education to make changes to health workforce development in rural America. Increasing medical education outreach to rural communities supports workforce development which in turn will decrease provider shortages. This increase in outreach required on part of medical schools will require policy changes or grant funds to conduct such work. When the provider capacity can adequately serve communities, rural health departments will not be as integral in the provision of clinical services, and thus more able to focus on health promotion and disease prevention.
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Table 1
	Citation
	Research Topic/Question
	Findings/ Recommendations
	Themes

	(1) Health of Rural America
	
	
	

	Cordes, “Come on in, the Water’s Just Fine.” 10
	Professional expertise in Rural Health
	Attempted to dispel myths about rural America, and the implications to health.
	Landscape of rural America, defining rural, health disparities, local economics, Mid-level providers 

	Meit and Knudson, “Why Is Rural Public Health Important? A Look to the Future.”
	Historical context and recommendations
	Public Health began as an urban concept and has yet to evolve for rural needs. 
	LHD providing clinical services, preventative programming missing

	Probst et al., “Current State of Child Health in Rural America.”
	Literature review of rural context impacting children’s health
	Provides detailed data on children’s health outcome differences between rural and urban counties. Improvement requires increased surveillance, research and will need to be multi-sectoral. 
	Defining rural, health disparities, local economics, provider shortage

	(2) Rural Local Health Departments
	
	
	

	Beatty et al., “Public Health Agency Accreditation Among Rural Local Health Departments: Influencers and Barriers.”
	Investigation into the reasons as to why RLD are not seeking accreditation at the same rate as urban counterparts. 
	Provided insight into the pressures and climate of RLDs. 
	Underfunded, understaffed, provider shortage, LHD providing clinical services

	Hajat, Stewart, and Hayes, “The Local Public Health Workforce in Rural Communities.”
	Examination of occupational classification and rurality of LHDs.
	Public health nurses were the most needed in 
	Defining rural, understaffed, lack of training, providing clinical services. 

	(3) Rural Medical Education
	
	
	

	Talley, “Graduate Medical Education and Rural Health Care.”
	Redesigning residency training to better serve the needs or rural health goals. 
	Definitions of rural are needed, changes to residency regulations on specialty, rural hospitals do not have a teaching mission. 
	Defining rural, rural residency, medical specialities. 

	Kaufman, “Rurally Based Education: Confronting Social Forces Underlying Ill Health.”
	Differences between skills needed by physicians in rural versus urban communities.
	Strong bridges between the community and institution, incorporating public health into medical education.
	Medical students and public health training, rural residency, rural mentors/faculty.

	Weaver, “The National Health Service Corps: A Partner in Rural Medical Education.”
	National Health Service Corps model of rural medical education
	Obligated service in high need areas, changes to residency curriculum options.
	Rural residency, non physician providers, rural mentors/faculty, obligated service. 

	Wheat et al., “Physicians for Rural America.”
	Examines medical school commitment to rural policies and programs. Created Rural Commitment Index to score components of program. 
	Publicly funded institutions have a duty to taxpayers to equitably distribute access to care. An institutions commitment to research was inversely related to the production of rural physicians. 
	Curriculum, rural residency, family medicine, rural mentors/faculty.

	Boyer, “A Decade’s Experience at Tufts with a Four-Year Combined Curriculum in Medicine and Public Health.”
	Summary of experience with a MD-MPH program.
	Combined degree programs can prepare physicians for 
	Curriculum, medical students and public health training, rural health reform.

	Glasser et al., “A Comprehensive Medical Education Program Response to Rural Primary Care Needs.”
	Overview and results of Rural Medical Education Program in Illinois.
	A comprehensive and evidence based program in medical education can help increase providers in rural areas.
	Curriculum, obligated service, recruitment form rural communities.

	(4) Interprofessional Connection
	
	
	

	Roemer, “The Need for Professional Doctors of Public Health.”
	Case for further professionalization of public health professionals.
	Practitioners equipped for public health leadership in communities across America.
	Medical students and public health training, rural health reform.

	Levy and Wegman, “Commentary: Public Health and Preventive Medicine: Proposing a Transformed Context for Medical Education and Medical Care.”
	Case for proposing public health to be integrated into all medical education, not just those specializing in as public health physicians.
	Physicians and other clinicals are not able to provide the best quality care when not trained to recognize or address causes of disease. 
	Medical students and public health training, rural health reform, curriculum. 
 

	(5) Rural Health Reform
	
	
	

	Pearson, Spencer, and Jenkins, “Who Will Provide Preventive Services? The Changing Relationships between Medical Care Systems and Public Health Agencies in Health Care Reform.”
	Examination of preventative service usage in rural community in the Appalachian Region.
	Uninsured and underinsured with highest risk factors least were likely to be using preventative services. Time to redefine service provision between clinical medicine and public health.
	Rural health reform, access, health disparities, interprofessional connection.

	Lennon et al., “The Military Health System: A Community of Solutions for Medical Education, Health Care Delivery, and Public Health.”
	Communities of solution as a framework for integrating all stakeholders into health goals. 
	Framework for COS development. 
	Rural health reform, interprofessional connection, model of care. 

	Vohra et al., “Designing Policy Solutions to Build a Healthier Rural America.”
	Provides evidence and framework for changing the health of rural America through both changes in service provision as well as changes in the environmental and social factors that impact the health of rural communities. 
	Rural health has been identified as a concern by American policy for decades yet few interventions have completely addressed all the underlying factors to successfully address the needs of rural Americans.
	Defining rural, health disparities, local economics, federal support, policy interventions.

	Harrington et al., “Call to Action: Rural Health: A Presidential Advisory From the American Heart Association and American Stroke Association.”
	American Heart Association call to action to make rural health a priority. Explores factors and proposes sets if solutions. 
	Provides detailed description of individual factors, social factors and health systems factors that negatively impact rural health outcomes. 
	Defining rural, social determinants of health, local economy.
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