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Preface

How have public health authorities sought to optimize responses to the coronavirus

pandemic? Demands on emergency responders and other medical personnel have risen since the

pandemic, especially in underserved rural areas.

Ventilators are costly and can be difficult to use without training. To simplify cable

management and improve ease of use, the research team designed and prototyped a 3D-printed

manifold and tubing sleeve for Ventis Medical’s emergency-use ventilator. The prototype was

developed in 3D modeling software and modified iteratively in response to test results. This

resulted in assembly time reduction by an average of 3.4 seconds respectively.

In the United States, following the coronavirus pandemic, healthcare providers, public

agencies, companies, and local advocacies have sought to improve healthcare access in rural

communities by ensuring specialized infrastructure is catered towards these areas.

Introduction

More than 59 million people live in rural United States. For them, access to healthcare is

often limited, and digital, financial and health literacy can be deficient (HRSA, n.d.). The

relevancy is high post-coronavirus pandemic due to difficulties with remote patient care and

limited interactions. Health disparities arise as lower-income households are less likely to have

health insurance and seek care. The lack of healthcare options in these areas prompts the

attention for long-term actions that negate the effects of the pandemic. While approximately 20%

of the U.S. population lives in rural America, barely 10% of the nation's physicians practice in

rural areas (Gudbranson et al., 2019). Efforts have been made by various participant groups to

increase the amount of healthcare workers in rural areas.
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The National Quality Forum (NQF), a non-profit focusing on patient protections and

healthcare quality through public reporting, developed the Measure Applications Partnership

(MAP) Rural Health Workgroup – this aimed to enhance rural patients’ understanding of their

health information to improve access. Aside from non-profits, Homeward, a new healthcare

startup, is partnering with Rite Aid to provide primary care in rural Michigan and potentially

stores nationwide. Federally-funded programs also help the cause as the California Oregon

Medical Partnership to Address Disparities in Rural Education and Health (COMPADRE)

program allows medical schools at OHSU and UC Davis to create a graduate medical education

where students will train under faculty and community physicians at differing health systems to

serve rural, under-resourced areas throughout Northern California and Oregon. The coronavirus

pandemic made social distancing necessary, constraining personal interaction. Lockdown efforts

cause many health organizations, nonprofits and local advocacies to provide creative care

methods to communities affected by COVID-19. These efforts impose an effort to research how

public health authorities seek to optimize response to the COVID-19 pandemic.

The post-pandemic challenges facing rural America pose an increased concern for

healthcare demands; building new infrastructure in these areas is a popular yet complex solution

due to limited resources and willing physicians to work in these areas. Advocacy groups and

federally-funded programs are able to improve healthcare conditions for rural areas through

increased telehealth opportunities, prioritizing education efforts for health literacy within

communities, financial incentives for healthcare workers and creating channels to deliver

healthcare in existing stores (e.g., pharmacies, drug stores, retailers).
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Review of Research

Health literacy is the foundation of a person’s knowledge on how healthcare affects

themselves and their community on a broader scale. Low health literacy reduces access to care

and other resources, creating an environment that inhibits patient treatment. Kent (2018)

highlights that the NQF is improving patient health literacy and reducing out-of-pocket costs in

lieu of rural communities. Main issues dwelling on them are costs, inaccessibility and lack of

understanding between patients and clinicians. Kent emphasizes the NQF’s efforts in improving

patient-clinician relationships and communication of health information, insurance information

and the significance of healthcare as a whole to provide better, effective care.

Another issue affecting rural access to healthcare is the lack of transportation and the

long travel distances to clinics. With COVID-19 restricting in-person access, telehealth and

virtual forms of care are becoming more prevalent. However, rural communities do not have

adequate technology and the infrastructure to withstand the evolving forms of patient care. The

Health Resources and Services Administration (HRSA, n.d.) provides financial aid to rural

communities in the United States geared towards funding for clinics, public insurance and

workforces. The Federal Communications Commission (FCC, 2022) has provided funding for

telehealth resources for rural communities, fostering a greater ability for broadband networking

and patient care.

Mobile health clinics have increased in popularity due to its unique service model. Landi

(2022) highlights the efforts of healthcare startup, Homeward, to provide rural clinical services

through partnership with Rite Aid. Foster (2023) also states similar efforts by Dollar General

(DG) partnering with urgent care services company, DocGo On-Demand, to provide mobile

health clinics in rural Tennessee populations outside of DG stores. Elimination of long travel
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distances for care is an advantage, as mobile health vans are parked outside stores for use. These

programs also work with certain insurance companies, providing a wide range of in-network

services.

While direct funding and short-term solutions are easy fixes for the problem of rural care,

Koldas (2022) explains the importance of training and exposing the next generation of medical

professionals to these areas. Koldas highlights the National Health Service Corps (NHSC)

program, which provides financial incentives such as scholarships and loan repayments to entice

current medical graduate students to work in communities with health professional shortages in

the future.

Importance of Health Literacy Among Rural Communities

High health literacy is needed to use relevant health information and implement it in the

daily lives of patients. Low health literacy can be a barrier to accessing safe and effective

healthcare, impact doctor-patient relationships and can potentially lead to frequent hospital visits.

(Berkman et al., 2011). Low health literacy can create a pattern of service that drains resources in

these hospitals, causing financial burdens for both parties. Factors that contribute to low health

literacy include but are not limited to: low income, physical/mental disabilities, low education

level, ethnicity (primarily Black and Hispanic in the United States), cultural association and low

socioeconomic status (Bush et al., 2010); most of these factors are prevalent in rural

communities, putting them at higher risk for low health literacy. Specifically, cultural association

may have an influence on rural communities as certain beliefs and practices may be adopted

relating to health, leading to poorer health outcomes. The National Quality Forum uses a

two-fold approach to increase health literacy involving “education for both patients and
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clinicians on the importance of patient engagement in healthcare” and “clinician-patient

communication overall” (Kent, 2018). Other nuances such as monitoring insurance plans and

availability of clinicians in-network were recommended by stakeholders to improve timeliness of

care.

Nonprofit organizations also advocate for rural communities. In Florida, many Latinx

communities, specifically farmers, “were afraid… many of them were working while everybody

else was buying groceries to quarantine at home” (Xiuhtecutli & Shattuck, 2021), María

Carmona, an organizer from the Farmworker Association of Florida (FWAF, n.d.), explains. To

counter this, the FWAF served as a distribution center by receiving and giving donations to help

alleviate food inaccessibility driven by the pandemic for Latinx farming communities. In

addition, the FWAF provides educational videos in multiple languages to help rural Latinx

communities understand COVID-19 risks and provide testing (Silvert et al., 2021). Overall, it’s

not enough to ensure there are healthcare channels for rural communities – prioritizing health

literacy and helping rural communities understand the significance of their well-being is equally

important.

The Impact of Federally-funded Programs on Rural Healthcare Access

Some national organizations serve to increase accessibility of cost-effective healthcare to

rural communities by providing aid to compensate for the lack of infrastructure. The HRSA has

contributed $234.3 million to rural health clinics across the US for COVID-19 testing in May

2020 (HRSA, n.d.). The HRSA also provides grants to community health centers, supporting

their workforce and reimbursements through public insurance. Early in the pandemic however,

vaccinations were focused mainly on healthcare workers in densely-populated, urban areas
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compared to those in rural areas. This led to “the impetus for the administration to set up this

program to have a direct supply of vaccines to health centers who have long standing

relationships with their communities” (Temin, 2022) Suma Nair, director of the Office of Quality

Improvement at the HRSA, states. By doing this, it encourages community outreach and brings

individuals to these health centers to get the medical attention needed.

Federal agencies also increase funding through the COVID-19 Telehealth Program,

allowing health-care providers to purchase equipment for telehealth care. The FCC made it easier

for broadband providers to support telehealth through improved Wi-Fi capabilities. An additional

$42.19 million funded by the FCC ensured more resources to improve telehealth needs (FCC,

2022). The FCC also oversees funding of rural telehealth through the Universal Service Fund

(USF), used to see if low-income households qualify for long distance telehealth care. This is not

to be confused with “a deployment “grant” program… because it does not provide the upfront

capital necessary to construct networks,” Michael Romano, Vice President of the National

Telephone Cooperative Association (NTCA, 2022) states. The USF merely provides support

over a period of time to help recover costs and enable deployment, but does not finance it.

The National Telephone Cooperative Association (NTCA), a trade association

representing nearly 850 independent, community-based telecommunications companies, works

with the FCC in funding the digital development of rural communities. While funding and grant

programs are in effect to help rural communities, “we cannot forget that it is equally important to

sustain those networks once they are deployed and keep services affordable” (NTCA, 2022) –

Shirley Bloomfield, CEO of the NTCA, claims in a press release regarding the FCC’s report to

Congress about the future of the USF. In response, the “NTCA further encouraged the

Commission at a minimum to set the stage in the report for thoughtful consideration of how to
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update the eroding USF contribution mechanism,” Romano states. Thus, expressing the NTCA’s

desire for the FCC to clarify the USF’s purpose and garner further support from Congress in the

future. Relevant to the FCC’s demand for clarity, during the first few months of the pandemic,

many were “troubled by the lack of transparency regarding the health care providers who have

applied but have not yet received an award” (House Committee on Energy & Commerce, 2020),

Frank Pallone and Mike Doyle express, whom are chairmen of the Energy and Commerce

Committee and the Communications and Technology Subcommittee respectively.

Federally-funded programs and aid from national organizations improve the quality

infrastructure and help alleviate issues with rural care access. Thus, help from these entities can

aid in the development of rural areas by streamlining the process of improving healthcare access

and resource allocation.

Improving Accessibility of Healthcare Through Existing Consumer Channels

Resource limitations foster a lack of health infrastructure. Infrequent transportation of

medicine, limited product selection and lack of practicing physicians in the area are all limiting

factors that prevent adequate care. With up to 700 Rite Aid locations, Homeward “will start

providing in-network clinical services… using its mobile van parked in Rite Aid parking lots”

and will be offered to Medicare and Medicare Advantage members (Landi, 2022). The main

objective of this partnership is to “make it convenient and accessible for patients who live in

rural areas, where people typically drive multiple hours to the closest large health system,”

Jennifer Schneider, M.D. and CEO of Homeward stated. Homeward’s mobile, community-based

care model will help patients get introduced to annual wellness visits, screenings, risk
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assessments and diagnostic testing. If needed, Homeward clinicians can refer members to

regional health systems and specialists for complex care. To address secondary care, “we can

collaborate with other organizations and providers to expand and diversify our services,” Thomas

Siemers, CEO of Wilbarger General Hospital states (Muhammad & Dyrda, 2023). The

collaboration of third-parties with existing providers help bridge the gap that other potential

solutions fail to close (e.g., telehealth). By focusing on convenience and efficiency in the form of

smaller-scale health services rather than larger entities, time of patient care can be reduced and

more people can be attended to.

Healthcare through mobile platforms have been increasing in popularity – not to be

confused with telehealth however. While both share similarities, mobile healthcare is not solely

an emergency service but instead also provides high-quality medical care for common

symptoms, pediatric and family care and COVID-19 testing. The feasibility of appointment

scheduling and contacting medical services is an advantage over telehealth. The ability to call,

text and make an appointment online gives rural communities an easier time to contact for

medical attention. DocGo On-Demand is a mobile healthcare business that helps streamline the

process of asking for medical care and uses the methods for contact mentioned previously;

DocGo also has a mobile app where users can schedule appointments from there, further easing

the process. While most mobile healthcare services do not have urgent care capabilities, DocGo

has in-home urgent care services in many parts of New Jersey and New York (DocGo, n.d.),

improving efficiency and time of care.

Similar to Homeward, DG is implementing a new program partnering with DocGo called

“DG Wellbeing” in three rural locations near DG’s headquarters of Goodlettsville, Tennessee.

This partnership will “provide services including annual physicals, acute illness, urgent care
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needs, vaccinations, and lab testing,” Dr. Albert Wu, DG’s chief medical officer stated. DG’s

purpose in this initiative is to work with customers and bring affordable healthcare closer to

home while equally establishing DG as a trusted partner for medical services in rural areas.

DocGo mutually benefits, as “improving healthcare accessibility and providing care to patients

where and when they need it most is our primary goal” Aaron Severs, chief product officer at

DocGo stated (Foster, 2023). The in-home model of this service is especially important due to

26% of rural adults in the US saying there have been times in recent years when they needed

healthcare but did not receive any. Out of the 26%, reasons to the lack of healthcare include 45%

of them could not afford it, 19% could not find a doctor that would take their health insurance,

23% found it difficult to travel long distances to the nearest clinic and 22% had difficulty

scheduling an appointment (Robert Wood Johnson Foundation, 2019). DocGo alleviates the

issues mentioned previously through its ease of use, flexible health insurance options,

appointment scheduling capabilities through its mobile application, texts and call capabilities.

Also eliminating the need to travel as the company provides in-home services. Even if people do

not prefer in-home services, DG is establishing these DocGo services outside of their stores in

the form of mobile health ''van clinics'' in store parking lots, close to rural communities.

Furthermore, “over 75% of the U.S. population lives within five miles of a DG location,” DG

stated, recognizing the unique accessibility the company has in rural communities and the

potential for further expansion. Alongside the patient services DocGo will offer, assortments of

cough and cold, dental, nutritional aids and feminine hygiene products will now be carried across

many DG stores.
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In turn, Homeward and DG are increasing the capabilities of mobile health clinics by

partnering with bigger companies and using their resources to further support and market their

services for the benefit of rural communities.

Financial Incentives as a Tool for Increased Rural Care

With a disproportionate amount of physicians in rural versus urban areas, “patients have

to travel 70 miles to see a physician at the nearest hospital and often even farther,” Joy Anderson,

who runs a community health center in Fossil, Oregon states (Jaret, 2020). Instead of traveling to

providers, incentivizing physicians to work in rural areas may improve recruitment. With a $1.8

million AMA grant, the main objective of the COMPADRE program is to improve the lack of

physicians in rural areas and “better prepare residents for practice in under-resourced

communities,” Mark Servis, M.D., Vice Dean for Medical Education at UC Davis states (White,

2019). Students in the program are incentivized with medical school application guidance,

financial aid resources and valuable work experience by working in rural areas. This program

sets the tone for potential influence of the younger generation of physicians to practice in

underserved communities and create significant health networks within.

The NHSC Scholarship Program provides financial support in exchange for students

pursuing a degree in primary health care to practice in communities with limited access to care

for a minimum of two years after awardees obtain their degrees and licenses. Approximately

10% of applications receive this competitive scholarship that goes towards tuition and eligible

fees, monthly stipend for living expenses and an annual other reasonable costs payment (HRSA,

2023). Along with financial aid, the NHSC is “about helping the community, being part of the

community, and also being educators and advocates for your patients’,” says Vanessa Bustos, a
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first-year Rutgers School of Dental Medicine (RSDM) student and University of Virginia alumni

(Koldas, 2022). Bustos, who majored in public health as an undergraduate, “noticed how

important it was to communicate basic yet preventative information to patients.” Tying into

health literacy, Bustos was drawn to the program due to her own personal experiences – her

family being from Colombia posed a language barrier for the United States healthcare system.

Diversity in health care is important for health, digital and financial literacy and with help from

the NHSC program, Bustos can fulfill her mission to help other families that experienced the

same troubles as her own. Aquine Kujaruk, a fourth-year RSDM student part of the same

program states that “it will not only be a financial relief but also allow them to work with

underserved populations.” Kujaruk also credits the program allowing her to “cultivate her

interest in dental public health and dental rehabilitation, which sprouted during her RSDM

career,” (Koldas, 2022). The NHSC program has helped students foster their interest in medicine

and increased working physicians in rural areas by using financial incentives for graduate

students.

Graduate programs using incentives to entice students is one way to increase the amount

of medical care available to rural areas. The likelihood of retention in these areas post-graduation

is higher, due to the exposure and familiarity these programs provide for students (World Health

Organization, 2020).

Conclusion

In conclusion, the substantial public health efforts associated with post COVID-19 and its

potential contribution to health inequity in rural areas is indicative of the increasing demand for

the issue. While federally-funded programs, health literacy improvement, financial incentives
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and improvements in healthcare consumer channels are only a few possible solutions, they are

certainly contributing to significant positive impacts for rural communities in recent years. With

the development of technology channels via telehealth and mobile applications along with an

increase in technical and health infrastructure improvements, rural communities are becoming

digitalized. Rural communities should be guaranteed access to basic healthcare services even if

the efforts are limited by distance, finances and lack of physicians. Medical professionals and

national organizations alike should strive to contribute to this cause and ensure the delivery of

quality medical care for all.
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