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Abstract

The goal of the DGHI and Hope Clinic partnership has evolved over time but has centered
around understanding the services Hope Clinic offers to its patients, especially those with
chronic conditions, and their access to care. Hope Clinic is a free and charitable clinic in
Bayboro, NC that serves about 300 patients. Following previous studies that have highlighted the
clinic’s current building constraints and patients’ transportation difficulties, an outreach care
pilot was developed.

This model rests on two pillars: “outreach locations™ (six community sites where patients could
go for clinic appointments) and community health workers. Using patient geospatial and clinical
data, Duke students identified six community sites that would theoretically reduce the travel
burden patients with chronic conditions currently face in making it to Bayboro. Second, a
partnership with a now defunded community health worker program aimed to provide
personalized check-ins for patients outside of clinic hours (e.g., calling to ensure that patients are
taking their medications). The community health worker program lost its funding before this
pilot began in its entirety; while specific data and implications from this portion of the program
won’t be considered, the incorporation of community health workers will be considered in
recommendations and when addressing current gaps in care that emerge from this analysis.

Over the course of 2023, Hope Clinic has been holding quarterly clinics at five outreach
locations. A joint pilot evaluation plan was developed at the forefront of this project. This study
aims to evaluate this pilot from January 2023 through December 2023 by: analyzing qualitative
and quantitative patient satisfaction data (survey and interview data from 2023), demographic
and diagnosis data taken from the clinic’s health records (from 2023), clinic encounter and
appointment adherence data (from 2022 and 2023), and interview data from other free and
charitable clinics (collected November and December 2023); future implications of a program
like this for similar clinics and recommendations for Hope Clinic’s existing program will be
offered.

Collected data includes patient encounter statistics (e.g., completed appointments, cancellations,
and no-shows), pertinent demographic data (e.g., gender, age, race/ethnicity) pulled from Hope
Clinic’s electronic health records system, conversations with patients and providers (e.g.,
satisfaction, travel time to locations, qualitative suggestions). This data paints a vivid picture of
who is coming to outreach locations, their health status (e.g., vital signs, hypertension and/or
diabetes diagnosis, frequency of appointments, prescription status), and how the program is
impacting adherence to appointment times and patient maintenance of health conditions.
Interviews with other free and charitable clinics are used to better understand their strategies
addressing barriers to health care access for their most vulnerable clients with an eye towards
identifying possible solutions for Hope Clinic.



Overall, findings from Hope Clinic’s first year of piloting their outreach care model are
overwhelmingly positive. With higher completion rates, fewer cancellations and no-shows, and
shorter travel times to outreach sites than to the normal Bayboro location, staff have reduced
barriers to access that patients have previously expressed in interviews. Talking to other free and
charitable clinic leadership across the state has highlighted similar transportation and resource
constraints that make it difficult for patients to receive care and has showcased strategies used to
address those challenges. While implementation of this model has led to reductions in the
number of completed patient appointments (down roughly 6% from 2022), the benefits of this
model seem to outweigh this challenge, and recruiting another provider (given space exists at
community sites) may increase capacity.



1. Introduction and Project Background

1.1 Introduction

Forty-six million Americans, nearly 14% of the total population in 2020, live in rural areas
(Dobis, 2021). And many rural areas face shared significant challenges, including
population-level vulnerabilities, workforce shortages, and financial barriers to accessing
resources for healthcare and general well-being (Healthcare Access in Rural Communities
Overview - Rural Health Information Hub, n.d.). Rural Americans are more likely to live in
poverty, be older, be uninsured, and have disabilities than their urban counterparts (7/e
Biden-Harris Administration Is Taking Actions to Improve the Health of Rural Communities and
Help Rural Health Care Providers Stay Open, 2023). They also have higher rates of smoking
and obesity, higher rates of hypertension, diabetes, and cardiovascular disease. Plus, fewer than
half as many physicians per capita work in rural counties compared to suburban and urban
counties (Nagykaldi et al., 2017).

The older nature of rural Americans translates to rural healthcare infrastructure as well. Hospital
finances have deteriorated over time as the government places more emphasis on investment in
growing urban areas. Buildings themselves are crumbling from their old age. Those who staff
these buildings, being drawn from the surrounding population, are aging and burnt-out from the
high demand and low supply of rural healthcare workers; more than 60% of health professional
shortage areas (HPSAs) are in rural areas. And while providers operate in rural areas, they often
run small offices whose capacity undercuts the demand from the surrounding population (Fact
Sheet, 2024).

Free and charitable clinics are an integral part of the United States’ public health system and
provide care for millions who otherwise wouldn’t receive it. When the Affordable Care Act was
passed, Medicaid services expanded to cover adults under the age of 65 who earn less than 138%
of the Federal Poverty Level and working families who earn between 100% and 400% of the
Federal Poverty Level. Not all states have adopted these expansion measures, and while North
Carolina recently expanded coverage to include these individuals, nationwide, roughly 3 million
Americans still live without coverage who would otherwise be eligible under these new laws
(Birs et al., 2016).

Roughly 1,200 free and charitable clinics across the country provide care for those who lack
insurance. These 501(c)3 tax-exempt organizations don’t receive funding from the federal
government and independently, under the purview of state associations, obtain funding and
provide medical care. In 2022, free and charitable clinics in North Carolina served more than
80,000 patients (roughly 7.4% of the 1.1 million uninsured individuals in North Carolina),
provided almost $190 million in medications, and saved an estimated $358 million in avoided
emergency department visits (Enhancing Community Health - NCAFCC, n.d.). As our healthcare
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system continues to evolve, these clinics play a key role in closing coverage gaps and ensuring
that all Americans are receiving needed care.

1.2 Project Background

1.2.1 The DGHI-Pamlico County Platform

This work is part of a larger partnership between the Duke Global Health Institute and several
entities in Pamlico County, North Carolina.

This collaboration started at the beginning of the COVID-19 pandemic when Dr. Diana
Silimperi, a local resident and faculty member at the Duke Global Health Institute (DGHI),
recognized the need for a multisector, countywide response. In April 2020, she helped the county
launch the COVID-19 Community Task Force (CCTF), a volunteer group that catalyzed
community engagement to directly address COVID-19 prevention through information
dissemination and vaccination uptake. From this task force emerged a unique academic-county
partnership between DGHI and Pamlico County. In 2021-2022, an interdisciplinary project team
through Duke’s Bass Connections program, led by Dr. Silimperi and Dr. Sumedha Gupta Ariely,
brought together undergraduate and graduate students to evaluate the CCTF by collecting data on
the group’s reach and efficacy. This project team also worked with Hope Clinic to survey 40
patients and develop a diabetes-focused care model for their patients. Their recommendations
included lifestyle interventions (e.g., incorporating diabetes-specific educational materials into
visits, creating walking groups at the local YMCA), community resource connections (e.g.,
initiating social support groups), and service accessibility innovations (e.g., community health
workers, transportation). The Bass Connections and Hope Clinic partnership catalyzed the
clinic’s Executive Board to shift the focus of their strategic plan towards incorporating more
outreach-based care.

Building off the Bass Connections recommendations and staying true to Hope Clinic’s strategic
plan, the first iteration of DGHI’s Student Research Training (SRT) program in Pamlico County
worked to develop a potential community-based outreach care model that incorporates mobile
health units, community health workers (CHWs), and expanded patient education efforts. Peer
support and community-based activities result in better disease control and outcomes, and with
Hope Clinic’s chronically-burdened population, adding outreach into their care model sought to
improve condition management, resulting in patients that are less sick and ultimately cost the
clinic less to treat over time (Fisher et al., 2017).

The SRT project shifted into Independent Study projects that focused on developing a plan to
evaluate a year-long pilot of this model. A second SRT team worked on the ground in summer
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2023 and began qualitatively evaluating this outreach model while expanding the clinic’s SDOH
screening protocol through the development of a context-specific screening tool.

Clinical partnerships have also emerged with the strengthening of this relationship and seek to
address the provider shortage present in Pamlico County while training future rural health
professionals. The Duke School of Nursing has established an 8 hour per week telehealth
partnership with the Health Department and has also rotated a few nurse practitioners through
their facilities. They also hold 2 courses at the Health Department and Hope Clinic for nurses
training in rural health.

1.2.2 Study Setting: Pamlico County

Pamlico County is a rural county located in eastern North Carolina along the Neuse River. With
an estimated population of 12,344 (2021) and a population density of 39.1 people per square
mile, Pamlico County is geographically larger and has a lower population and density than
surrounding counties, which present significant transportation and access challenges when it
comes to healthcare delivery (U.S. Census Bureau QuickFacts, n.d.).

30% of Pamlico County’s population is above 65, significantly higher than the North Carolina
(NC) average of 16%. Elderly residents have increased fall risks and are more susceptible to
social isolation. Veterans make up 14% of Pamlico County’s population and have higher rates of
Post-Traumatic Stress Disorder and suicide than the general population. The closest VA clinics in
Greenville, Morehead City, and Goldsboro are a 45+ minute drive. Pamlico County is also
heavily affected by chronic conditions: 38% of residents have obesity (compared to 33% for
NC), and 20% have been diagnosed with diabetes (compared to 11% for NC). The proportion of
residents with diabetes in Pamlico County is 9% higher than neighboring Beaufort County and
almost 7% higher than neighboring Craven County. And the high prevalence of chronic disease
also poses an immense financial cost: in 2017 alone, patients with chronic conditions accounted
for over $8.3 billion in avoidable emergency department visits. Furthermore, the Department of
Health and Human Services has designated Pamlico County as a Health Provider Shortage Area.
In short, there are fewer physicians (6.8 primary care physicians (PCP) per 10,000 people
compared to state averages of 8 PCP per 10,000 people), fewer PAs, RNs, pharmacists, and NPs
in Pamlico County than in the rest of North Carolina. With no providers in specialty areas like
psychiatry, cardiology, gastroenterology, and ophthalmology and no hospital, residents must
travel to neighboring Craven County for any referrals made and for access to a hospital, further
hampering access.

1.2.3 Community Partner: Hope Clinic

Hope Clinic is a non-profit free and charitable clinic that currently serves 298 uninsured patients
from three counties (Pamlico, Beaufort, and Craven), with the majority of clients coming from


https://www.zotero.org/google-docs/?Kr06mD

Pamlico County. To be eligible for services, patients must not qualify for Medicaid or Medicare
and must meet income eligibility requirements (per annum, 300% of the Federal Poverty Level
or less). However, North Carolina recently expanded eligibility for Medicaid benefits to
individuals making up to 138% of the Federal Poverty Level. Thus, many Hope Clinic patients,
who currently don’t have insurance coverage, may gain Medicaid coverage and thus lose their
ability to receive care from Hope Clinic. While these new benefits will theoretically open doors
for patients to receive care from other clinics, providers in the county are already burdened and
don’t have the office capacity to take on these new patients that may flow their way. The county
also lacks social service capacity to register them and refer them to providers.

As of June 1, 2022, their patient population is severely afflicted by chronic conditions; namely,
54% of patients have hypertension and 17.4% have diabetes (Haddad et al., 2022). 78.8% of
those diagnosed with diabetes also have hypertension, so most diabetes patients treated at Hope
Clinic have at least one other significant comorbidity. Wide ranges of recorded A1C levels and
blood pressure readings indicate varying levels of disease severity and management efficacy,
highlighting the need for more continuous care that reflects a patient’s reality. Additionally,
higher rates of diabetes and hypertension in Black and Hispanic patients emphasize the need for
effective health education and management strategies that connect with patients’ values,
strengths, and challenges to engage in strategies effective for their particular needs and
conditions. In addressing both chronic conditions and transportation barriers, Hope Clinic is
incorporating community-based outreach — clinics at outreach sites and community health
workers (CHWs) — into their care model.

1.3 Objectives

This paper aims to meet the following objectives, with the primary goal being to evaluate the
pilot outreach model developed by Hope Clinic and Duke students over the course of 2023.

1. Document the process of developing and implementing the outreach location and care model
and subsequent pilot that has been developed with Hope Clinic
e Qutline the initial findings from the Bass Connections team and the SRT team that led to
the development of this model
Detail the initial components of this model
Chart how the initial components of this model shifted throughout the pilot based on
available resources

2. Analyze data collected during year 1 of the Hope Clinic outreach location pilot based on the
established monitoring and evaluation framework
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Understand the demographics of patients seeking healthcare at outreach locations and
compare them to the subset of Hope Clinic’s patient population that only receives care at
their original location

Understand the chronic conditions patients seeking healthcare at outreach locations face
and compare them to the subset of Hope Clinic’s patient population that only receives
care at their original location

Describe key parameters (e.g., cancellation rate, appointment completion rate, number of
new patients) of patient encounters at outreach locations and compare them to patient
encounter parameters at Hope Clinic’s original location to elucidate appointment
adherence within the outreach model setting

Understand patient satisfaction and access to care at outreach locations

3. Investigate the strategies other free and charitable clinics use to reach their patients and
challenges they face

Understand the strategies, in particular possible outreach models, used by other free and
charitable clinic locations in rural areas of North Carolina

Understand differences in the populations served, obstacles faced, and approaches taken
in operating their clinics compared to Hope Clinic

Identify metrics and/or indicators used to evaluate success and effectiveness of their care

10



2. Overview of Outreach Care Model

Although Hope Clinic serves about 300 patients, its operations and reach are limited. Space is
extremely tight in the Pamlico County Health Department (PCHD) building, where the clinic has
resided for over 15 years, and the current Memorandum of Understanding (MOU) between Hope
Clinic and PCHD restricts operating hours to one evening per week. Even if space were
abundant, the limited number of primary care provider (PCP) volunteers further hampers Hope
Clinic’s ability to provide care more than once a week. This reduces continuity of care and
results in patients that aren’t managing their conditions as effectively as they could be in other
contexts. Additionally, structured patient and staff interviews revealed the role that transportation
challenges play in making appointments consistently. The Duke Student Research Training team
also mapped patient locations to help identify areas best targeted for outreach. With these
findings in mind, Hope Clinic piloted an outreach model that incorporated outreach service sites
where mobile clinics would be held. This model also included coordinating with local
community health workers (CHWs) who could assist with more frequent follow-up and support
and push to both reach new patients and ensure that all patients can access the resources that they
need.

2.1 Alternative Qutreach Models to Reach the Underserved

Nationwide, over 20 million Americans remain uninsured following passage of the Affordable
Care Act and subsequent expansion of Medicaid in many states (Palakshappa et al., 2020).
Approximately 1,245 people are uninsured in Pamlico County (U.S. Census Bureau QuickFacts,
n.d.). With a current active patient population of 298 patients, Hope Clinic isn’t reaching its
entire target population. Incorporating community-based outreach methods, like mobile health
units, into Hope Clinic’s care model both addresses current patient needs and allows the clinic to
see new patients.

A Mobile Health Unit (MHU) or outreach clinic delivers a wide variety of health services offsite
(i.e., not at a main clinic location) and may be staffed by a combination of physicians, nurses,
community health workers, and other health professionals. While MHUs traditionally are
thought of as portable buses or vans that contain exam rooms, the concept for Hope Clinic
centers on setting up clinics at community locations instead of venturing into the community in a
large vehicle — a fixed site outreach model. There are approximately 2000 MHUs in the United
States that serve over 6.5 million underserved individuals, making them an important component
in delivering care to those who need it most (Bouchelle et al., 2017). In an analysis of the 811
mobile clinics registered on Mobile Health Map, a centralized MHU database, the average clinic
served 59% racial and ethnic minorities. These clinics primarily carried out primary care (41%)
and prevention (47%) initiatives, pertinent for addressing chronic conditions like diabetes and
hypertension.
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Most literature on MHUs and fixed outreach clinics centers around urban implementations,
which doesn’t directly translate to Pamlico County’s rural context; however, many lessons
learned from urban trials can inform rural MHU deployment and evaluation. Patients value
providers that communicate at their level and that create a culture of respect and inclusivity.
They want to be welcomed into a clinic community with open arms and the ability to ask
questions and have conversations with providers about their health. Providers can create more
comfortable environments by having a deep knowledge of the broader community.
Understanding the local culture and existing resources establishes a mobile clinic within a
community as a purveyor of critical information and establishes healthy relationships among
community partners with shared goals. Finally, patients seek a culture of health promotion with
frequent visits and easy-to-understand management tips (Bouchelle et al., 2017). Hope Clinic
already incorporates many of these elements into their care model; keeping these ideas in mind
can facilitate a healthy, comfortable environment for patients at outreach sites along with the
Health Department location.

A larger percentage of elderly people live in rural communities than in urban ones, and as such,
MHU s need to be designed around accessibility. These patients typically are in poorer health and
have higher rates of chronic illness, disability, and mortality than their urban counterparts. This is
exacerbated by high rates of rural polypharmacy and sparser access to healthy, nutritious foods at
affordable prices. All of these factors point to MHUs as a viable solution, but they must be
marketed correctly, and they must be located near patients. Additional social barriers in rural
communities include historical and systemic levels of oppression, gender socialization, and
general medical distrust, which influence individuals’ likelihood of seeking out care (Connell et
al., 2019). In a mobile clinic setup across two rural counties in North Carolina with 44,806
people, researchers started by consulting with the county advisory committees and available
community health needs assessment data to validate barriers to access and identify feasible
service sites. This particular model converted a mobile X-ray unit into an MHU, but a converted
vehicle isn’t necessary to conduct community outreach. As for outreach, in rural areas, many
people are weary of change and listen to credible community sources, so researchers
disseminated letters to all healthcare providers, clergymen, and identified home visit candidates.
They then followed up with phone calls to arrange visits and received 222 participant signups.
Most participated in community-based support groups at a central location, leading to 1,773
patient encounters over 3 years (Community Outreach, n.d.). Another implementation in
Missouri found that when conducting a diabetes specialty clinic, reminder phone calls 1 week
before appointments from personalized case managers or other familiar staff members resulted in
better attendance (63% versus 52.9% when receiving a call from a random individual)
(Uninsured With Diabetes: How Student-Run Free Medical Clinics Are Filling the Gap | Clinical
Diabetes | American Diabetes Association, n.d.).
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These findings translate to a model similar to Hope Clinic’s, in which community-based outreach
sites hold clinic setups. In Alabama, a similar model used has increased access to primary care
for rural veterans. Recruitment consisted of mail-based community outreach (CHW:s called
patients who didn’t respond to mail-out invitations) and flyers and advertisements in gathering
places. 87.1% of those targeted with these recruitment methods attended an appointment within 6
months compared to just 58.4% in the control group (Hilgeman et al., 2014). Among a rural
breast-cancer screening outreach strategy in which a similar hub-and-spoke model was used,
spoke-led counties delivered services to more low-income and uninsured women than hub-led
counties, which suggests that setting up clinics closer to smaller rural communities may more
directly serve Hope Clinic’s target population, uninsured and low-income individuals (Lee et al.,
2017).

When putting together a list of needed supplies and care procedures, many MHUs coordinate
with emergency services and existing OSHA standards to ensure proper handling of
biohazardous specimens and adequate stock of emergency supplies if something urgent arises
(Murphy et al., 2000). As for staff roles, rotating record-keeping and logistic oversight is a
common setup because it allows staff to participate in different clinic roles and prevents any one
staftf member from feeling too burdened by managerial tasks (Lien et al., 2014). At a rural clinic
for indigenous residents in Saskatchewan, they similarly bring family practitioners, RNs, and
support staff to triage and care for patients. Once a month, they send an RN, a FP, and a specialist
to each community and provide laboratory, diagnostic, and primary care services that one would
normally receive in a normal clinic (e.g., phlebotomy, screening tests, counseling, education,
referrals, etc.). RNs are also in charge of transporting specimens and supplies and following up
with patients (Pandey et al., 2020). This model worked for their setup because they received
federal funding and had more providers on staff, but since Hope Clinic relies on volunteer
providers, these provider responsibilities aren’t feasible.

MHUs have some limitations and challenges. It’s important to incorporate existing community
members as staff and volunteers (instead of solely “come heres”) and to consult with local
healthcare practices to ensure that mobile outreach doesn’t breach the organization or clinic’s
scope of care (Community Outreach, n.d.). Although many rural areas lack the patient capacity to
serve everyone in the area, the perceived threat of competition creates tension among providers
that should be working together and not fighting for potential clients. Additionally, 58% of
mobile clinics say that funding is their primary obstacle, with 33% reporting staffing difficulties
(Yuetal., 2017).

2.2 Development of the Outreach Model

These previous models informed the development of Hope Clinic’s specific model and the
subsequent evaluation of its progress that takes place in this paper.
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2.2.1 Google Maps Mapping Tool

Patient roster spreadsheets containing demographic information, diabetes patients, and
hypertension patients were shared in Duke Box and visualized in Google Maps. Locations
including resources for food, mental health, and healthcare were mapped alongside locations for
local fire stations and police departments, which patients turn to when experiencing emergencies
or domestic violence. Resources were gathered by merging existing county databases and GIS
maps (https://webapp.agdmaps.com/nc/pamlico/). Other layers included fire districts (adapted
from the public Pamlico County GIS site), churches (compiled by searching Google Maps and
flagging churches in populated areas), travel time to clinic (15, 30, and 45-minute time radii
created using TravelTime API in ArcGIS Pro), and clusters.

To identify potential outreach service sites, groups of patients were cross-referenced with Hope
Clinic’s existing support network. After identifying sites and flagging them in Google Maps,
ArcGIS Pro was used to circle groups of patients near those areas. No distance thresholds or
patient quotas were used when outlining clusters; as many patients as could be feasibly captured
were included in groupings. In all, we identified 7 potential outreach service sites in established
communities within their service area. Per Duke Campus IRB guidelines, we confirmed that risk
associated with use of Google Maps for this project was low, with breach of anonymity being the
primary risk. Patient names were replaced with AthenaNet Patient IDs and patient dates of birth
were removed to reduce potential harm.

After using Hope Clinic’s roster to map patients and visualize their locations within Pamlico
County, the maps reaffirmed that Hope Clinic serves patients from Pamlico, Beaufort, Craven,
and Carteret Counties, although most patients come from Pamlico County. While patients from
different races and ethnicities were widespread throughout Hope Clinic’s service area, black
patients were particularly centered around the NC-55 and NC-304 corridors in flood-prone
regions. Additionally, the geographic distribution of chronic condition patients was similar to
that of the overall patient population. Given that Pamlico County is situated on the Pamlico
Sound, about 40% of patients in Pamlico County were in flood zones, presenting an additional
challenge that these patients face. 60 patients (26.91% of those in Pamlico County, 20.13% of the
total patient roster) lived in Zone AE - these individuals are subject to inundation by a 1% annual
chance flood event (100 year flood) and are required by the National Flood Insurance Program
and FEMA to purchase flood insurance if they have a federally-backed mortgage (FloodSmart |
FEMA Flood Maps Explained, n.d.). 35 patients (15.70% of those in Pamlico County, 11.74% of
the total patient roster) lived in Zone X/B - these individuals are in moderate risk zones and are
subject to inundation by less than a 0.2% annual chance flood event (500-year flood). The cost of
flood insurance, repetitive loss of property, and the stress that comes with preparing for and
responding to a natural disaster place unique strain on patients in these areas on top of not having
consistent healthcare coverage.
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2.2.2 Qualitative Interviews with Patients and Staff

To gain an understanding of Hope Clinic operations and areas for improvement, 20 patient
interviews (10 in-person, 10 phone) and 7 staff interviews were conducted over the span of 4
weeks during clinic nights and staff work hours during Summer 2022. Findings were analyzed in
NVivo 12 Pro and by hand. Convenience sampling was used, so findings may not be
representative of the entire patient population. The full methodology for these interviews can be
found in Appendix 8.2.

The team conducted these interviews with the following objectives:

e To gather patient opinions about their experiences at Hope Clinic, telemedicine,
transportation access to the clinic, and their comfort in using future initiatives such as
community health workers (CHW) and mobile clinic care delivery.

e To understand the role that staff and volunteer providers play in Hope operations, gather
their ideas on future work streams for Hope Clinic, and learn about their perceptions of
current patient needs and barriers.

These interviews revealed that patients were generally satisfied with current care practices and
felt that providers, staff members, and volunteers go out of their way to make them feel
comfortable. They sought personalized health advice and value long-term connections with
providers, staff members, and other members of their health support networks. Most patients
preferred an in-person provider experience over telemedicine visits, and beyond Hope Clinic,
some expressed difficulty getting needed eye and dental care. An area of concern was that some
patients depended on unreliable sources of transportation, like ridesharing and hitchhiking, to get
to the clinic. Many also couldn’t consistently make it to specialty appointments, where
repercussions are higher. The proposed mobile health unit and CHW interventions both
resonated positively with patients. Patients that visit Hope Clinic more frequently were more
enthusiastic about these services. Patients wanted both mobile health units and CHWs to provide
the same level of care and compassion as they receive in the clinic.

Staft identified many of the same access challenges as patients. They felt that patients “fall
through the cracks” for many reasons: little priority placed on conducting patient follow-ups and
ensuring continuous care; use of paper medical records; no full-time, consistent providers;
constrained clinic hours. Staff and volunteers believed that the key patient needs are as follows:
(1) access to transportation, (2) expanded clinic hours, (3) kindness and compassion, and (4)
access to more specialized medications for diabetes and hypertension management. As the
preeminent free and charitable clinic in the county, staff wanted Hope Clinic to serve more
patients and were enthusiastic about a community-based outreach model. Most staff members
indicated they would like to be involved. Regardless, all interviewees felt that Hope Clinic is one
big family - everyone has comfortable professional and personal relationships with their
colleagues.

15



2.3 Components of the Outreach Model

Both patient mapping and interview findings were used to develop the following outreach model
and tailor proven interventions (i.e., CHWs, outreach locations, enhanced follow-up) for Hope
Clinic’s context.

2.3.1 Community Health Workers

During the height of the COVID-19 pandemic, Vidant Health received grant support from the
state to initiate a CHW-led COVID-19 resource referral program in 5 counties, including
Pamlico County. These CHW:s supported the health system’s efforts to reach people in their
homes and connect them with resources while minimizing health risk for those susceptible to
severe COVID-19 (i.e., those with comorbidities). Following Vidant Health’s merger with ECU
Health, this role expanded to include focuses in Primary Care, Maternal and Child Health, and
Behavioral Health.

Lakesha Jones and Courtney Miller, the two ECU Health CHWs for Pamlico County, assumed
their roles in September 2021 and completed an extensive training course at Pamlico County
Community College that finished in June 2022.! In December 2022, ECU Health (which
overtook Vidant Health) lost funding for the program and let go of CHWs like Lakesha and
Courtney. While this program could not be fully realized, proposed roles for CHWs can be found
in Outreach Model Development in Appendix 8.2.

2.3.2 Outreach locations

Throughout 2023, as planned, Hope Clinic has operated clinics at 5 outreach sites (Vandemere
and Hobucken/Lowland were both stopped because there were not enough patients to sustain
them), visiting 2 outreach sites per month and holding clinic at the Bayboro location 2 times per
month; in all, each site holds a clinic once a quarter (approximately every three months).
Outreach locations offer the same services as the Bayboro clinic except for the pharmacy; the
pharmacy runs as is out of the Health Department building. In accordance with state law,
medications must be dispensed by a licensed pharmacist from their primary location. Patients
pick up their medications during the following clinic evening to minimize pharmacist hours in
the clinic. Patients still see a nurse and a provider as a part of their visit. The intention behind
outreach location care delivery is that in structured patient interviews conducted in summer
2022, a significant proportion of patients noted a lack of personal transportation to and from

' The 2020-2021 Bass Connections team researched and advocated for CHWSs in Pamlico County. Team members
spoke with county officials, conducted literature reviews, and gathered community partner needs to demonstrate a
need for these workers in the county. Through Dr. Silimperi, the Bass Connections team met directly with the
Pamlico County Community College to start this training course.
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appointments; some resorted to hitchhiking, and many were no-shows as a result. A normal
clinic evening in 2022 (prior to this pilot) saw as many as 20-30% of patients who didn’t show
up for their appointments and given that Hope Clinic is already operating just one night per
week, this placed significant strain on their operations and made it difficult for patients to receive
consistent care and see improved health outcomes.

The Clinic Support Coordinator coordinates appointment scheduling for the outreach location
clinics. Patients in each outreach area that meet the listed inclusion criteria, regardless of whether
they have a needed follow-up in the next month, are contacted three weeks out from the intended
first clinic date to be informed about the mobile health clinic and to garner interest. Patients are
then reminded about their appointments one week out from the appointment date via text through
AthenaNet. Although Hope Clinic aims to ramp up provider coverage at these outreach locations
over time, their intention during this initial year is to have at least one provider, so they’ve aimed
to schedule 12 patients per outreach site (one provider’s full caseload).

Mobile clinics operate on Wednesdays from 10am-2pm to provide an alternative to the normal
4:30-7:30pm clinic slot on Thursday evenings. This provides alternative times for patients who
may have been working during normal evenings. Staff members that would normally run clinic
evenings travel to the outreach site (including the Executive Director, the Clinic Support
Coordinator, the Clinic Operations Coordinator, and at least one volunteer nurse and provider)
with designated supplies.

For more information on the outreach model’s development and components, visit Appendix 8.2.
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3. Methods

This mixed-methods study consists of two primary activities: (1) evaluating the outreach clinic
model utilizing collected survey data and health records of involved patients, and (2)
interviewing free and charitable clinics to understand strategies used to overcome barriers to care
and reach patients. The study draws from four data sources: (1) survey data collected from
patients at outreach sites, (2) interviews with free and charitable clinics, (3) electronic medical
records data, and (4) past SRT reports. Below is a schematic outlining this study’s methods.

226 Bayboro
patients
included in
analysis
L\
Outreach Model mz]g"i’ggms 190 surveys S‘?irt?lb]iaggg Analyzed in
i leted RStudi
Evaluation outreach sites comprete data o
January-December 2023 January 2024
Recruited
NCAFCC
Free and through gt 8 clini folr]
: ini clinics :
Charltahl_e Clinic purposive interview interviewed th;mﬁgﬁagly
Interviews sampling and request y
outreach via
mailing list
October 2023 November 2023 December 2023 January 2024

Figure 3.1: Overview of Methods

3.1 Patient Satisfaction Survey

3.1.1 Objectives

The Patient Satisfaction Survey was used to track quality of care and travel time and collect
recommendations. Additionally, questions about patient satisfaction and location preference are
used to advocate for continued expansion (or retraction) of this model. While clinical indicators
were collected sporadically, they were not collected consistently and thus were not used in this
study — for more information on measures and indicators that could be used in future studies,
please see the Outreach Clinic Model Playbook in Appendix 8.2.
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3.1.2 Development and Data Collection

The Patient Satisfaction Survey was developed by undergraduate students in the SRT team in
summer of 2022 after designing the outreach model. A tool was needed to gather patient
information and understand patient perceptions of care, so we sat down with staff members,
namely the Executive Director, to brainstorm potential questions. The tool was pilot tested at a
Bayboro clinic in July after a paper version and electronic version were developed; after testing
with roughly 10 patients, patients preferred the paper version and indicated that the Likert scales
were confusing. Clarifications were added to the scales to ensure that patients knew which end
was poor (1) and which was excellent (5). The final survey was administered to every patient
that came to an appointment at an outreach location during the pilot period (January-December
2023). The survey was administered after a patient received care so that they had a fresh
experience to guide their brief evaluation. After a clinic evening, staff members scanned these
forms and uploaded them to Box so that the Duke students could process the responses and
analyze the data electronically.

One aspect of clinic operations that isn’t completely captured in this survey is patient encounter
data. The Executive Director shared a breakdown of the number of scheduled, canceled,
no-show, and completed appointments for each site visit. In addition, the Executive Director has
shared with our team the same figures, measured quarterly, for the Bayboro clinic. This will
allow for a time-accurate comparison of encounter figures. The team then inputs this information
into an Excel spreadsheet stored in a secure, PHI-encrypted Box folder on Duke’s servers.

3.1.3 Interface with EMR Data

Data from Hope Clinic’s Electronic Medical Record (EMR) system AthenaNet was scraped from
the site and used as an addendum on top of the survey data to provide demographic information.
Encounter data was shared from the Executive Director.

The following is a breakdown of the data sources combined with the survey data to create a
holistic picture:

e All collected patient data has been aggregated into an Excel file. This data was collected
on a patient satisfaction survey from January 2023 through December 2023 at outreach
locations. Currently, this database consists of 195 encounters with 106 unique patients.
There are some limitations to this dataset. While the patient satisfaction survey was
administered to most patients, staff limitations in the clinic have resulted in certain
questions/sections being omitted for certain patients. Not every patient who has
hypertension or diabetes has relevant vital signs recorded in the survey instrument.
Likewise, not every patient had check-in time or appointment time recorded, meaning
that the wait_time variable is not representative of the entire population. Additionally,
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this instrument was altered throughout the year based on whether questions were
comprehensible to patients. Most notably, the question “Is this where you normally come
to the clinic, or are you here because you have an illness/urgent need or there wasn’t
space at the normal Bayboro clinic?” was added after the first three months of the pilot,
but it was not easily understood by patients and was often skipped over, so our team and
the Executive Director made the decision to remove the question after about one month
of implementation.

e Encounter data was shared with us by the Executive Director following each outreach
location visit. It similarly includes all outreach location visits from January 2023 through
December 2023. The only limitation to this dataset is that new patients included are not
individually identified and instead are combined as a number, so we cannot track new
patients that have joined and analyze them separately. Encounter data for Bayboro was
also shared to allow for patient encounter comparisons across clinic locations.

e Demographic information for all active and inactive patients at Hope Clinic comes from
AthenaNet (Hope Clinic’s electronic medical record system). One limitation to this
dataset is that 1 patient in the outreach group and 35 patients in the Bayboro group
(10.8% of all patients) have null values for race and/or ethnicity, so not every patient has
a listed race or ethnicity value. Also, given this is taken from Hope Clinic’s EMR system,
it may not accurately reflect new patients and outreach location patients because staff are
not using the EMR consistently at these sites; paper charts are being used instead.

3.1.4 Analysis

RStudio 12.0 was used to clean up all inputted data, craft new variables, and create visualizations
and tables that seek to meet the following objectives based on the monitoring and evaluation
framework:

e Understand the demographics of patients seeking healthcare at outreach locations and
compare them to the subset of Hope Clinic’s patient population that only receives care at
their original location

e Understand the chronic conditions patients seeking healthcare at outreach locations face
and compare them to the subset of Hope Clinic’s patient population that only receives
care at their original location

e Describe key parameters (e.g., cancellation rate, appointment completion rate, number of
new patients) of patient encounters at outreach locations and compare them to patient
encounter parameters at Hope Clinic’s original location to elucidate appointment
adherence within the outreach model setting
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3.2 Interviews with Free and Charitable Clinics

3.2.1 Objectives

To provide recommendations to improve Hope Clinic’s current outreach model, the team aimed
to interview 3-10 clinics affiliated with the North Carolina Association of Free and Charitable
Clinics (NCAFCC) to better understand the strategies they have used to address barriers to health
care access for their (most vulnerable) clients.

3.2.2 Recruitment and Sample Size

Given that these interviews are for internal improvements and given that we do not have a
complete, transparent clinic network to draw from, complete random sampling is unfeasible and
a strategic convenience sample is used instead. The Executive Director sent out a message on
September 29th, 2023 to all 70 member clinics of the North Carolina Association of Free and
Charitable Clinics to garner interest (thus, all clinics interviewed are required to be free and
charitable clinics with NCAFCC affiliation). No clinics responded for about a month, and so at
the all-clinic meeting with NCAFCC members, the Executive Director reintroduced the
conversations to see if people would be interested. 14 interested members reached out to students
via email, and subsequently, 8 conversations were scheduled. While this is convenient sampling,
we want to ensure that we receive a relatively representative sample of clinics — in geographic
location, patient population, clinic type, etc.

3.2.3 Coding and Analysis

Interviews lasted 20-30 minutes and were conducted over Zoom. Interviewees indicated consent
for recording of audio and, if permitted, Zoom was used to record audio from the interviews.
After the interview, the digital notes were expanded to allow gaps to be filled in and to maximize
the content captured. At this point, a folder labeled with the clinic’s ID number was created in
Box, and all relevant materials (1. Typed notes, 2. Audio recording, 3. Zoom audio transcript)
were uploaded into the folder. Coding began by using nodes, or themes, laid out in advance.
Each node may have had nested nodes that further expand on the higher-up theme.

For a detailed interview guide, coding methodology, and nodes, see Appendix 8.2.

3.3 Ethics Statement

The main risk to subjects revolved around data privacy. This model involved sharing sensitive
health information, including clinical measurements and patient names, with the Duke research
team, who carried out further analyses. To best protect Patient Health Information and other
Personal Identifiable Information (PII), Hope Clinic staff members photographed all data

21



collection forms and uploaded them to a secure Box folder. The only PII collected was a patient’s
name, which, once in the system, was deidentified to just their patient ID number (as assigned in
the AthenaNet EMR system). Another potential risk inherent in the intervention was patient
privacy during visits. Given that clinics at outreach locations operate out of churches and
community centers, patients might not have had the same level of privacy as an exam room back
in the Bayboro clinic. Before selecting clinic locations, Hope Clinic staff went out and ensured
that at least two private exam rooms and a waiting area were available. Additionally, the
Executive Director purchased temporary folding walls to provide patients physical privacy if
enclosed rooms were unavailable.

All clinic interview data, recordings, and spreadsheets were saved in a PHI-encrypted Duke Box
folder, and clinics were anonymized with ID numbers to protect their identities.
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4. Results

4.1 Quantitative Analysis

4.1.1 Patient Demographics

Over the course of 2023, 107 patients visited at least one outreach location for care. Table A.9
(see Appendix) shows participants’ demographic profiles for both outreach locations and the
Bayboro location. 45% of patients that visit outreach sites identify as male, and 55% identify as
female. At Bayboro, 53% of patients identify as male, and 47% identify as female. Thus, while
more patients identify as female (55% female) at outreach sites, more patients identify as male
(53% male) at the Bayboro location. Figure 4.1a highlights this relationship.

The average age for patients who visit outreach sites is 51.54 years, with a standard deviation of
10.37 years. This aligns closely with the median (53 years). Ages range from 25-67 years. When
considering age groupings, 47% of patients at outreach sites are over the age of 55, and 30% of
patients fall between 45-54 years. The average age of patients at the Bayboro clinic is 45.91,
with a standard deviation of 12.43. This aligns closely with the median (47 years). Ages range
from 19-65 years. When considering age groupings, most patients fall between 35-44 years (44%
of patients), and 31% of patients lie over the age of 55 years. Patients at outreach locations are,
on average, slightly older than those seen at the Bayboro location. With an average patient age of
51.54 years (SD 10.37) and ages ranging from 25-67, outreach locations serve a slightly older
population; in fact, 47% of patients are over the age of 55 compared to just 31% of patients at the
Bayboro clinic, as shown in Figure 4.1b. It's probable that this slightly older age seen at outreach
clinics is a result of bringing care closer to patients, as older folks may have a more difficult time
finding transportation and thus are more likely to make it to their appointments if they're closer.

Figure 4.1a: Gender Breakdown for
Outreach Sites (L) and Bayboro
Clinic (R).
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Figure 4.1b: Age Groups for
Patients at Outreach Sites (L) and
Bayboro Clinic (R). Outreach clinics
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At outreach sites, patients are 72% non-Hispanic White, 24% Black or African American, 0%
Asian, and 4% Hispanic or Latino. Among the patients who only visit the Bayboro location, 69%
are non-Hispanic White, 25% are Black or African American, 0% are Asian, and 7% are
Hispanic or Latino. Thus, the aggregate race/ethnicity breakdown at outreach locations (n =
107) is very comparable to that at the Bayboro location (n = 226). The slightly higher
proportion of Black or African American patients at the Bayboro location makes sense
given that there are prominent black communities along the NC-54 corridor that contains
the county seat.

Demographic profiles also differ slightly between the clinic sites themselves, as shown in Table
4.2. Most sites have a relatively even breakdown of male versus female patients, as shown in
Figure 4.2a. Arapahoe (65%) is the only site with over 50% of patients identifying as male. Both
Reelsboro (60%) and Aurora (72%) have slightly more female-identifying patients than male.
Hobucken/Lowland has a significantly lower mean patient age than other clinics (probably
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owing to the 24-year-old patient that was seen and to the small size of its patient

population).These findings are important to consider when targeting marketing materials moving
forward and are further illustrated in Figure 4.2a.

Table 4.2: Patient Demographics Across Outreach Sites

New
Aurora Bern
Arapahoe |(N= Hobucken/Lowland |(N= Oriental |Reelsboro |distinct_patients
(N=23) 18) (N=4) 18) (N=23) [(N=20) (N=106)
Gender
Male 15 (65%) 5 (28%) | 2 (60%) 8 10 (43%) |8 (40%) 48 (45%)
(44%)
Female 8 (35%) 13 2 (50%) 10 13 (67%) |12 (60%) 58 (65%)
(72%) (56%)
Age
min 38 25 25 83 30 25 25
median 57 56 40.5 53 54 50 53
max 65 65 50 67 64 64 67
mean (sd) |54.30 53.71 39.00 (10.36) 51.56 51.562 49.05 51.54 (10.37)
(8.22) (10.35) (9.84) (10.29) (11.87)
Age Bins
35-44 3 (13%) 2 (12%) |3 (75%) 5 7 (30%) |5 (25%) 25 (24%)
(28%)
45-54 6 (26%) 5 (29%) |1 (25%) 6 5 (22%) |8 (40%) 31(30%)
(33%)
55+ 14 (61%) 10 0 (0%) 7 (39%) |11 (48%) |7 (35%) 49 (47%)
(59%)
Race/Ethnicity
Non- 16 (70%) 7 (81%) |3 (75%) 15 17 (74%) |18 (90%) 76 (72%)
Hispanic (83%)
White
Black or 7 (30%) 8 (47%) |1(25%) 1(6%) |6 (26%) (2 (10%) 25 (24%)
African
American
Asian 0 (0%) 0 (0%) |0 (0%) 0(0%) |0 (0%) 0 (0%) 0 (0%)
Hispanic or |0 (0%) 2 (12%) |0 (0%) 2 (11%) |0 (0%) 0 (0%) 4 (4%)
Latino

While every site has a significant proportion of non-Hispanic White patients, Figure 4.2c shows

that some have higher proportions of minority patients, which is important when considering

outreach strategies and communities that Hope Clinic wants to target. At Aurora, clinic staff see

more Black or African American patients (47%) than White patients (41%). Other sites with
prominent Black patient populations are Arapahoe (30%) and Oriental (26%). Additionally,
Hispanic or Latino patients tend to visit Aurora (12%) and New Bern (11%) much more than

other clinic sites (which have no Hispanic or Latino patients).
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Figure 4.2a: Gender Breakdown
Across All Outreach Sites. As you
can see, Arapahoe is the only site
with more male patients than female
patients. Aurora has the largest
difference between the proportion of
female patients and male patients.

Figure 4.2b: Age Breakdown Across
All Outreach Sites. All sites are
within 3 years of the average age
across all outreach sites (51.54
years). Aurora and Arapahoe see
slightly older populations, on
average, than the other sites.

Figure 4.2c: Race/Ethnicity
Breakdown Across All Outreach
Sites. Notably, Arapahoe and Aurora
have higher proportions of Black or
African American patients than
other outreach sites. Additionally,
Aurora and New Bern see Hispanic
or Latino patients while others
don’t.
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These ethnicity breakdowns have significant implications when confounded with disease
diagnosis and other social determinants of health. According to the diagnoses provided by the
Executive Director in November 2023, 58 patients (54.2%) at outreach locations have
hypertension, 30 patients (28%) at outreach locations have diabetes. About 25 (23.4%) patients
at outreach locations have both hypertension and diabetes.

Patients with diabetes are seen at all outreach locations, but Aurora has the highest proportion of
patients with diabetes (n = 6, 33%). Patients with hypertension are similarly seen across all
outreach locations, but Oriental has the highest proportion of patients with hypertension
(61%). Most notably, Black or African American patients are more likely to have diabetes
and are also more likely to have hypertension, and roughly 50% of Hispanic or Latino
patients present with diabetes, as shown in Figures 4.3a and 4.3b. Chronic conditions are
affecting minority populations at significantly higher rates than non-Hispanic White populations,
which showcases the need for more interventions that target these groups’ unique cultural and
social contexts. However, the sample size for specifically the Hispanic/Latino group is small
with only four individuals. While clinical indicators like blood pressure readings and HbAlc
levels were initially intended to be analyzed over time, challenges in recording this data
consistently and reporting it back to the project team made this challenging; this could be a
future project to delve into.

Figure 4.3a: Diabetes Breakdown by

Diabetes . .
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é White counterparts
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4.1.2 Patient Encounters

From January-December 2023, 275 appointments were scheduled at outreach locations. While
the first quarter only saw 65 scheduled appointments, quarter 3 peaked at 72 appointments
scheduled. 225 of 275 appointments were completed, aggregating to 81.82% of appointments
being completed after they were scheduled. This figure peaked in quarter 2, with 88.6% of all
appointments being completed. The number of completed encounters echoes this general trend
and can be seen by quarter (Figure 4.4a), by month (Figure 4.4b), and by site (Figure 4.5c).

Figure 4.4a: Completed
Patient Encounters per

Quarter at Outreach Clinics
and at the Bayboro Clinic.
While Bayboro had a slight
downward trend into Quarter
Clinic 4, the number of quarterly
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Patient absenteeism consists of cancellations (appointment was canceled before the appointment
time) and no-show appointments (patient did not show up at scheduled appointment time OR
canceled their appointment within 24 hours of the scheduled time). 15 appointments were
canceled, with the most (5) taking place during quarter 1 across sites. This results in a
cancellation rate of 5.45%. 31 appointments were no-shows, with the most (11) taking place
during quarter 1 across sites. This results in a no-show rate of 11.27%. Every site except for New
Bern (22.48%) and Reelsboro (21.63%) met the 20% goal for no-shows and cancellations.

The number of cancellations and the cancellation rate decreased dramatically after the first
quarter, dropping from 7.69% in quarter 1 to 2.86% in quarter 2. While this number rebounds
slightly in quarters 3 and 4 (increasing to 5.56% and 5.88%, respectively), these percentages still
indicate fewer cancellations prior to the day of an appointment.

Likewise, the number of no-shows and the no-show rate significantly decrease after the first
quarter, dropping from 16.92% in quarter 1 to 8.57% in quarter 2. Again, while this number
rebounds slightly in quarters 3 and 4 (increasing to 9.72% and 10.29%, respectively), these
percentages still indicate fewer no-shows than faced at the program's onset. No-shows have
been a significant stumbling block for Hope Clinic's staffing team, as they impede patients'
ability to receive consistent condition management, so a 5-6-point reduction in no-shows is
promising for the future of this program and highlights this program's ability to improve
appointment adherence. Given that the first quarter involved some trial and error in selecting
sites, setting them up, and reaching out to interested and geographically close patients, it makes
sense that these indicators of patient absenteeism to appointments are much lower once a
presence and procedure has been established. Additionally, while 23 no-shows were for
miscellaneous reasons, 9 (29% of all no-shows) were specifically a result of transportation
challenges. While the overall no-shows rate was lower at some outreach sites compared to
Bayboro, only 6 (8%) of the 75 no-shows at the Bayboro location during 2023 were a result of
transportation challenges. This finding contradicts what would be expected and should be
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tracked over time to see if the trend continues. See Figures 4.5a, 4.5b, and 4.5c for a detailed
breakdown of cancellation rates, no-shows rates, and completion rates by site.

The number of patient encounters per month during the pilot is less than it was before outreach
clinics were operational. In May, the outreach clinics (Aurora, New Bern, and Oriental) had a
total of 32 patient visits, while in that same month, the main Bayboro clinic had completed 55
visits. Before outreach clinics operated, Hope Clinic held 4 clinic evenings, on average, at the
Bayboro location each month, with the capacity to complete 160 patient visits per month. Now,
two of those clinic evenings have shifted into outreach clinic operation, reducing capacity to 114
patient visits per month. In 2022, 833 patient encounters took place at the Bayboro location,
while in 2023, a total of 783 encounters took place across both the Bayboro location and all
outreach sites. Thus, Hope Clinic is having fewer patient encounters overall because of this
program’s implementation. The clinic support coordinator echoes this concern. This contraction
also challenges Hope Clinic’s goal of reaching more patients, as they currently don’t have the
capacity to take on new patients with their current operating protocol.

Overall Outreach Cancellation Rate: 5% Figure 4.5a: Cancellation Rates
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Overall Outreach No-shows Rate: 11% Figure 4.5b: No-shows Rates Across
Outreach Sites. Oriental, Arapahoe,
and Aurora all fall below Bayboro’s
2023 no-shows rate of 10%, while
New Bern and Reelsboro slightly
exceed Bayboro’s figure.
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Overall Outreach Completion Rate: 82% Figure 4.5c: Completion Rates
Across Outreach Sites. All outreach
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A total of 13 new patients were recruited to outreach locations throughout 2023.

4.1.3 Patient Satisfaction

When asked to rate their care on a score from 1-5, 1 being poor and 5 being excellent, patients
averaged a 4.92 out of 5 (see Figure 4.6). This suggests that Hope Clinic is doing a great job in
both providing care and ensuring that their patients are comfortable and open to future care under
their purview.
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Figure 4.6: Patient Satisfaction Scores

The 2023 SRT team conducted qualitative interviews with patients and staff to gauge satisfaction
and understand sentiments towards this program at its midpoint. In their interviews, patients
commented on how the outreach site hours, Wednesdays 10:00 am - 2:00 pm, were more
convenient given their work schedules than the Bayboro site hours, Thursdays 4:30 pm - 7:00
pm. The clinic should continue to hold outreach sites during this time frame, so patients have an
evening hours option at the Bayboro Clinic and a day hours option at the outreach clinics.

On average, patients traveled 13.98 minutes (12.94 SD) to get to their appointments at outreach
locations; however, one patient traveled 98 minutes to get to his appointment, so this model still
leaves some small gaps in transportation for patients. With the IQR being 5-20, the middle 50%
of patients traveled between 5 and 20 minutes to get to their appointments. This means that our
goal of having 75% of patients within a 30-minute walk/drive of the site is met. Thus, outreach
sites have eliminated transportation barriers for some patients. In the past, many patients had
difficulty getting a vehicle or a driver to take them to their appointments when needed. The SRT
team found that more patients are walking and biking to outreach sites than to the Bayboro
clinic, which alleviates the need for a vehicle. See Figure 4.7 for a detailed breakdown of travel
times across clinic sites. Note that New Bern tended to have longer travel times because patients
are predominantly from Pamlico County and thus left the county to receive care at that site.
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Figure 4.7: Travel Time Breakdown Across Outreach Sites

Once at the site, patients waited an average of 10.40 minutes (11.02 SD) for their appointments.
See Figure 4.8 for a detailed breakdown of wait times across outreach sites.
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Figure 4.8: Wait Time Breakdown Across Outreach Sites

79.4% of patients prefer outreach locations over the Bayboro clinic, with many remarking that
the wait time is shorter and that they get to see the same provider every time, which makes them
feel more taken care of. This may also be because travel time to their appointments is less than
reported when patients were initially interviewed in 2022. In addition, 78.6% of patients report
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easier access to appointments at outreach locations. Interviews revealed that patients prefer the
patient flow at the outreach sites over that of the Bayboro clinic. Because fewer patients are
scheduled for outreach clinics, patients wait less time for their triage and provider visit and have
more time to visit with the provider. As a result, patients feel their care is less rushed and more
individualized.

Patients and staff are also concerned that the pharmacy cannot operate out of the outreach sites.
State law requires that pharmacies need to operate out of the brick-and-mortar facility and that
pharmacy staff must be on site, so taking prescriptions to outreach clinics is not currently an
option. Patients must travel to the Bayboro location on Thursday evening to get their
medications, which seemingly reintroduces the very barrier outreach clinics intend to knock
down: transportation.

4.2 Qualitative Analysis — Clinic Interviews

In addition to quantitatively analyzing the outreach clinics based on collected data and EMR
data, other free and charitable clinics were interviewed to shed light on broader approaches taken
to overcome shared barriers to care and identify strategies used to reach their target populations.

Six Executive Directors, one Deputy Director, one Operations Coordinator, and one
Communications Director were interviewed representing eight organizations. The interviewed
staff members have been with their respective clinics for an average of 7.18 years, ranging from
1-25 years with their current institutions. Thus, they bring a variety of experiences and depth to
their positions. Figure 4.9 shows their respective locations across the state of North Carolina.

Figure 4.9: Clinic Interviewee Locations in North Carolina
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Every clinic, as members of the North Carolina Association of Free and Charitable Clinics
(NCAFCC), primarily provides services for uninsured individuals. Their eligibility criteria vary
and will continue to change with the recent expansion of Medicaid services in North Carolina
from 100% of the Federal Poverty Level to 138% of the Federal Poverty Level. This will leave a
gap between 138% and 300% of the Federal Poverty Level; these individuals still may lack
access to healthcare because they make too much to qualify for Medicaid, but they don’t make
enough to afford private insurance coverage or lack employer-sponsored insurance plans. Three
clinics have eligibility cutoffs at 300% of the Federal Poverty level, with one director exclaiming
that they hope most clinics in the association will expand to this threshold with this impending
loss of eligible patients.

NCAFCC member clinics are required to report many of these values annually, so interviewees
had most of this information readily available. If clinics have grants from the Office of Rural
Health, they also must report biannually on the number of patient visits, number of unduplicated
patients, number of hypertension patients, number of patients with blood pressure less than
140/90, number of patients with Alc levels under 9%, number of patients with diabetes, number
of patients with unhealthy BMIs, number of patients who have had counseling, number of
patients who smoke, and race/ethnicity, among other variables.

4.2.1 Patient Population

In terms of geographic reach, most clinics accept patients from surrounding counties, but clinics
that receive funding from their county commissioners or other local government sources tend to
only be able to provide services to those residing in that county.

Besides income and insured status, every single interview highlighted chronic conditions as the
primary characteristic of their patient population. To them, this encompasses hypertension and
Type II diabetes mellitus, but also includes high cholesterol, obesity, cardiovascular disease, and
hyperlipidemia. Here are some clinic snapshots:

e 40% of patients have diabetes and 65% have hypertension, compared to just 12.5% and
35% of all North Carolinians, respectively. This is a drastic difference and highlights not
only the paramount role that free and charitable clinics play in providing needed primary
care to manage these conditions but also that chronic conditions permeate low-resource
rural areas just as much as urban ones.

e 47% of patients have hypertension and 34% have diabetes.

e Owing to this clinic’s location near prominent agricultural productions, 70% of their
patient population consists of migrant farmworkers and seasonal workers. In both their
farmworker/seasonal worker population and standing clinic population drawing from
Duplin County, diabetes and hypertension are the largest conditions they see.

e Another clinic has about 60% hypertensive patients, 70% diabetic or pre-diabetic
patients, and 30% of patients with hyperlipidemia.
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While these clinics are variable in size, all see more unduplicated patients than Hope Clinic
(which sees roughly 300). While their active populations range from about 1,400-5,000, their
impacts are far reaching. In the case of one clinic, an estimated 1 in 8 county residents have been
patients, with almost 17,000 unduplicated patients over the past 20 years, summing to an
estimated 200,000 patient encounters. Clearly, free and charitable clinics serve as staples in their
home communities and are crucial components of rural healthcare systems in a greater system
that fails to provide adequate care for all.

4.2.2 Daily Operation

These clinics encompass a variety of strategies and operational goals. Six interviewees provide
medical services and have on-site, built-in pharmacies. Two of these clinics also provide dental
services. Two interviewees provide only pharmacy and medication assistance services.

Most interviewed clinics are open from Monday through Thursday during the day and see
scheduled patients, with some alternating medical, dental, and pharmacy services depending on
their staffing situations. Only three interviewed clinics take walk-ins but on a very restricted
basis: one only takes them when there are no-show appointments (and thus open slots to fill), and
one has a single walk-in clinic per month on a Monday evening. While restricting walk-ins to
these time periods certainly limits the amount of care these clinics can provide to individuals
who may not be receiving care, it allows them to set aside resources and time to dedicate to
recruiting new individuals who seek help.

Three clinics are open during evening hours, which, as one interviewee noted, can be paramount
for many uninsured individuals because it allows them to receive care without having to take
time off work. One, a student-run clinic, is only open during evenings because the students have
classes during the day. Another is open during the evenings on the second and fourth Tuesday of
every month, and another is only open until 8pm on Tuesdays.

Most medical clinics interviewed utilize a traditional patient flow model whereby after checking
in at reception, a nurse, certified nursing assistant, or medical assistant brings the patient back to
record vital signs and update their chart. Afterwards, the patient sees a provider and, if any
medications are prescribed, scripts are either sent out or prepared on-site (for those with on-site
pharmacies) to be picked up at a scheduled time.

4.2.3 Funding

Every interviewee primarily receives funding through federal, state, and nonprofit grants. Seven
of the eight clinics also hold fundraisers to collect individual and corporate donations, which
make up, in some cases, up to 50% of their annual revenue. Pharmacies utilize Prescription
Assistance Programs to get needed medications. One clinic receives funding from their county
commissioners and their municipality and as such is more restricted in who they serve (given
taxpayer dollars are going towards the care they provide).
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4.2.4 Patient Data and EMR Systems

Every clinic and pharmacy uses an Electronic Medical Records (EMR) system to keep track of
patient data and manage scripts. Some clinics additionally keep physical patient charts. Many
providers who volunteer their time at these clinics are older and are less comfortable with newer
technologies in the healthcare sphere, so it’s easier to retain providers if redundancy is built in so
they are comfortable continuing to practice. However, the use of EMR systems allows for better
continuity of care. One clinic is associated with a nearby hospital and as such was the first
NCAFCC member to transition to an EMR system 13 years ago. Given that many patients turn to
the Emergency Department if they are uninsured instead of seeking care at free and charitable
clinics, pertinent records are in the hospital’s EMR system. This continuity allows the member
clinic to better care for patients, as they know past ailments that have arisen and can revise care
accordingly.

Clinics all collect and record standard vital signs, including height, weight, heart rate, blood
pressure, blood oxygen level, and blood glucose level/Alc (if a patient has diabetes). Most
clinics who screen for SDOH use a tool built into their EMR system. In Epic, for example, the
system prompts questions about smoking habits, neighborhood and interpersonal safety, and food
security. In some cases, clinics dedicate their entire first visit to screening. Perhaps Hope Clinic
could incorporate SDOH screening into their eligibility process.

Beyond just screening for SDOH, some clinics have gas cards and a food pharmacy on-hand to
provide additional assistance for patients who need it. And most clinics emphasized their strong
relationships with their local DSS offices, which have been crucial in connecting their patients
with resources and have also served as a referral source for their services.

4.2.5 Measuring Success

Clinics take a variety of approaches to gauge patient satisfaction. Four interviewed clinics deploy
surveys once a year. As NCAFCC members, clinics are required to report metrics at the end of
the year, so many clinics have adopted a year-end survey, whereas one carries out their surveying
tactics from January through March by placing iPads in the lobby and aim to get 200 responses.
Several clinics use patient incentives, like $20 account credits, to incentivize participation in
one-time surveys. Questions asked include:

e Before you became a patient, how many ED/outpatient visits? After? (can extrapolate and

see what they’re saving the hospital)
e Do you feel like you get good care?
e Do you feel like you have a better understanding of your care?

Other clinics have visit-oriented surveys that are collected at the end of each encounter. One

clinic employs a multimodal approach: beyond having a box in the lobby that allows patients to
share feedback cards, they use their EMR system to send out text-based care surveys; and if
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patients forget, they have a sign at the reception/pharmacy desk that says if the staff member
forgets to ask how their service was, then the patient gets a $5 gift card.

Beyond the patient satisfaction surveys, clinics typically gather clinical indicators to gauge how
their patient population fares with certain conditions and benchmarks. One clinic’s goal is to see
that most of their patients have blood pressures below 140/90 and an Alc level less than 7%. As
a result of measuring these metrics, they saw 80% of their patients have blood pressures under
control. This measurement scheme has also prompted nearby communities to reach out and see if
they’d be willing to screen residents for these conditions and recruit new patients. So, while this
is a monitoring tactic for their own quality, it also serves as a recruitment tactic.

Another clinic gave out roughly 29,000 prescriptions last year valued at $6.9 million. They ask
patients about their Emergency Room usage, and typically, those scores are very high; after
receiving care, though, 82% of respondents said that they visited the ER less.

4.2.6 Identified Barriers to Care

Many uninsured patients feel a large sense of pride around being able to take care of themselves
and their families, and seeking assistance at a free and charitable clinic can often feel
burdensome and uncomfortable. One clinic director remarked that they really try to show folks
that everybody at some point may need to seek care at a free clinic.

Timing of appointments and hours of operation are another large obstacle for patients. One
interviewee noted that patients are the backbone of their economy — they keep the restaurants
open, the grocery stores stocked, and get paid $7-8 per hour; and because they don’t work
enough to be full-time, they don’t receive health insurance coverage from their employers. As
shared earlier, most of these clinics only operate during the day and thus don’t directly cater to a
large portion of the population that they’re trying to serve.

For clinics who see a large share of migrant workers and farmworkers, the language barrier can
make it difficult to deliver culturally sensitive care. This often manifests itself as a trust issue,
and one clinic bridges this gap by partnering with local NGOs that are embedded within the
populations they are trying to help. This starts with using interpreters who are part of those
populations, and efforts are in place to train and certify them as medical interpreters so that they
can get paid for these jobs.

Transportation also makes it difficult for patients to physically get to clinics, especially in rural,
low-resource settings. Many directors exclaimed that their counties have only one transportation
service that must be scheduled three days prior. And given the financial situations of these
patients already, private transportation options are limited. Clinics in urban areas noted that they
can provide Uber rides and other forms of public transport, but this isn’t the reality in rural parts
of North Carolina.
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A few clinics shared that a lack of updated equipment prevents them from ensuring patients
don’t fall through the cracks. One director stated that they have a phone system that doesn’t
accept voicemail, have four different computer systems, and that their staff lacks an email
system. This is compounded by predominantly older physicians who serve in these volunteer
roles. New recruitment processes are needed to gain enthusiastic younger talent who may be
more adept at these new technologies.

To address these barriers, clinics adopted a variety of strategies.

4.2.7 Community Health Workers

Five interviewees had heard of Community Health Workers (CHWs), and all five who had heard
either directly employ CHWs or work with them in their relationships with other organizations.

One clinic had a grant from the Duke Endowment to employ CHWs, but that ended this past
year. The CHW has morphed into an MA role as a result and continues to carry out many of the

same tasks — namely, screening new patients for SDOH and referring patients to resources using
NCCare360 and United Way 211.

Another clinic uses their relationship with a nearby hospital’s CHW to refer patients. Many
interviewees expressed that having a personal relationship and a physical handoff to their clinic
is more likely to bring a new patient into their offices. The hospital CHW would bring patients
over from the Emergency Department to facilitate initial interactions with clinic staff, and the
director has found this wildly successful. An MA carries out some of the same responsibilities
right now and works with the CHW to bring patients over.

The clinic that sees a high proportion of migrant and farmworkers works with NGOs that use
CHWs to make community assessments and identify 2-4 sites that need to be seen or have
scheduled to be seen. They then organize and facilitate the behind-the-scenes logistics work to
make that visit a reality and contact the clinic’s scheduler. In this director’s mind, CHWs serve a
facilitator role, bridging the gap between medical care and social services. They also provide
some basic follow-up care by checking blood pressures and seeing what other needs the
communities have.

One interviewee, besides working at their clinic, is also a CHW instructor at their local college.
Currently, three members of their staff are certified CHWs, and they take the lead when
conducting outreach activities or traveling with their mobile health unit.

4.2.8 Mobile Health Units and Pharmacies

Three interviewees actively deploy mobile health units or are in the process of obtaining mobile
health units. These clinics employ a variety of MHU strategies, as detailed below:

39



One clinic has one 40-foot vehicle. They have a monthly schedule where they travel to different
community locations (e.g., Salvation Army, shopping center) so that people know when and
where they will be. However, despite being an MHU, they schedule their patients instead of
having walk-ins. This clinic was the first completely free mobile health unit in the state, and,
with time, they’ve learned that having an MHU is actually extremely difficult. Vehicle
maintenance and just getting patients in and out can slow down patient flow and make some
excursions undoable. As an MHU leader in the state, the director found that during COVID,
many clinics were inquiring about their MHU and how it worked. They’ve received requests to
screen patients for hypertension and diabetes using their MHU, but a challenge with this is that
even if they have these conditions, they’re not this clinic’s patients and thus must be referred to
the Emergency Department at the local hospital. Plus, providers don’t want to go out and do
screenings on Saturdays (when community members are most available).

One clinic has two 40-foot buses with exam rooms in them. They also travel with vans with four
10x10 tents that are turned into exam rooms and a station for DSS to set up services. The biggest
patient complaint they face is the wait time — most patients are in and out within an hour;
however, they’ve improved inflow by giving laptops to their NGO collaborators with the EMR
system installed and by chart prepping before leaving their permanent location. As people wait,
the clinic has screens outside their vans where patient education initiatives take place.

One organization has driven out to patients’ homes in personal vehicles. They are currently in the
process of obtaining an MHU and are looking to regularly schedule visits to specific community
locations. And one of the interviewed pharmacy and medication assistance services conducts
home visits where the pharmacist goes out, takes a vital signs kit, and goes over their
medications with them at home.

4.2.9 Community Outreach

Clinics’ relationships with DSS appear vital in recruiting new patients and reaching their desired
patient populations. One clinic recently established a protocol with their local DSS office so that
when an individual gets denied Medicaid coverage, they get the clinic’s brochure along with the
denial letter. Another clinic similarly relies on DSS to refer patients their way and has done
community presentations at the DSS office for interested residents.

As mentioned earlier, it’s easier for patients to get their foot in the clinic’s door, so to speak, if
they meet someone from the clinic or are brought by someone they know well. One clinic
bridges this gap by having two MAs go to their local Emergency Room once a week to talk to
uninsured folks that continue using the ER. They’re thinking about sending that employee to the
DSS office to do the same thing, which may be a strategy Hope Clinic can use to facilitate a
personable welcoming into their patient community. Another clinic has an outreach worker who
works 10 hours a week to find events and gatherings in the community and make small group
connections with community members. This director notes that access to providers is a challenge
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and that they would like someone dedicated to forge relationships with doctors’ offices in the
area.

Another clinic prioritizes community events as a marketing and education method. They share
flyers and set up tables or booths at community events, food drives, churches, etc. They pass
flyers out to cars in different food drive lines and have another free clinic in town partner with
them to treat clients. They also mentioned mailing flyers to low-income households through a
publicly available list.

One challenge for clinics with already low resources is establishing a digital footprint. The client

base in many rural areas may lack broadband access and may not be as technologically savvy
(given they tend to skew older). This strategy would be targeting caregivers more than people
online.
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5. Discussion

5.1 Implications of Results

5.1.1 Discussion of Findings

Our analysis of Hope Clinic’s pilot outreach model highlighted the nuanced strengths and
challenges of outreach programs as carried out by already resource-limited entities. Overall, most
findings were extremely positive and showcase the potential utility of a program like this in
Pamlico County.

Back in 2022, our SRT team estimated that approximately 1,245 people (+ 247 as a margin of
error, roughly 10.4% of residents), are uninsured in Pamlico County. In addition, only 36.5% of
residents in Pamlico County are covered by insurance and able to get the care that they need due
to a lack of providers and general sparsity of available appointments. Thus, a significant portion
of the county is either unserved, uninsured, or must seek care outside of the county. These
staggering figures highlight the role that Hope Clinic plays within the community’s health
infrastructure as a safety net for the county’s most vulnerable folk.

Over the course of 2023, Hope Clinic completed 225 appointments across all outreach sites and
saw a total of 107 unique patients. 47% of patients (49 of the 107 patients) returned for their
second, third, and/or fourth visits during the calendar year, a distal indicator that patients were
satisfied with their care. And while no comparable survey instrument has been used at Bayboro,
an average care rating of 4.9 and a minimum care score of 3 provide promising evidence that
patients appreciated their care, not to mention the outpouring of positive qualitative feedback that
patients left on the satisfaction survey. This correlates with the fact that three of the five sites —
Arapahoe, Aurora, and Oriental — saw no-shows rates below Bayboro’s 2023 yearly average of
10%, and all five sites saw cancellation rates at least 2% below Bayboro’s 2023 yearly average
of 12%. Based on this initial assessment, Hope Clinic should continue with this outreach model
as is while pushing for continued recruitment and expansion of services.

However, outreach clinic operation presents a real concern to Hope Clinic’s encounter capacity.
When the 2023 SRT team conducted patient and staff interviews, the Clinic Support Coordinator
mentioned that while outreach sites are reducing no-shows and cancellations, Hope Clinic cannot
complete as many patient visits each month compared to before the outreach program's
implementation. In the month of May alone, three outreach clinics completed 32 total patient
visits whereas Bayboro, in only two clinic evenings, completed 55 visits. However, when
comparing 2023 to 2022, only 6% fewer visits took place in 2023 (783 vs. 883 in 2022), so in the
grand scheme, this slight reduction was less influential than originally thought. What is
significant, though, is that outreach sites only made up 28.7% of all completed appointments in
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2023 despite them operating just as frequently as the Bayboro clinic evenings. As Hope Clinic
moves to evolve this model, streamlining outreach clinics so that more patients can be seen
and/or holding more outreach sites to make up for the reduced time may be some possibilities to
consider. Additionally, another provider may need to accompany Moe Jones, NP to the outreach
clinics provided the location has enough physical space to do so.

Interviewing clinics in other communities highlights additional roles that Hope Clinic could play
within Pamlico County’s fabric. Based on conversations with these clinics and their strengths,
weaknesses, and challenges, there are some promising directions that Hope Clinic could go in to
address current weaknesses of the outreach care model and to bolster community outreach
initiatives.

First, while Hope Clinic is currently expanding usage of AthenaNet within their practice, it’s
paramount that this takes place sooner rather than later. Clinics who have relied on both EMR
and paper charts or who are just transitioning to EMR systems report patients falling through the
cracks. An additional step Hope Clinic could take would be to synchronize medical records
systems with and/or seek access to CarolinaEast Health System’s EMR platform, as this would
grant them access to patients’ records if they visited the hospital recently or if they see other
providers within the CarolinaEast family. Use of an EMR system would also help in
standardizing data reporting for NCAFCC and for grants and other funding sources that seek
annual updates on patient statistics.

Next, Hope Clinic could consider expanding their relationship with the local Department of
Social Services and, if possible, utilize CHWs to connect patients with resources and to recruit
new patients. Interviewed clinics saw substantial benefits to sending a member of their staff or a
CHW to recruit patients from Emergency Department waiting rooms and from the DSS office, so
Hope Clinic should consider adopting a similar strategy.

Finally, this study has revealed the complexity and difficulty of using a community clinic for
clinical data collection. The reality is that Hope Clinic has limited manpower and that, first and
foremost, providing services for patients is their utmost priority. Research endeavors like the
Pamlico County/DGHI platform provide valuable insights and additional manpower to unearth
existing challenges faced by the community and serve as a catalyst for innovative solutions
needed to support already taxed time and resources.

5.1.2 Broader Implications

Free and charitable clinics like Hope Clinic clearly serve vital roles in the communities they
serve. After visiting and residing in Pamlico County for nine weeks, I witnessed the power and
passion behind Hope Clinic’s operations. Beyond just providing care, as their name suggests,
they provide hope for populations that face challenges beyond what populations in more urban
areas can comprehend since many of the challenges described are seen across the urban/rural
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divide in underserved and minoritized populations facing an overtaxed and underfunded
healthcare landscape. From a relative dearth of economic opportunities to systemic disinvestment
in rural communities, especially those of color, Pamlico County residents truly defy odds, yet
face many of the same challenges of rural communities across the nation. And beyond just social
factors, rural residents across America are more likely than their urban counterparts to die
prematurely from heart disease, cancer, unintentional injury, chronic lower respiratory disease,
and stroke, most of which result directly from chronic conditions like hypertension and diabetes
(Rural Health, n.d.). If healthcare is truly a human right, then our healthcare system needs to do
better in not only providing more comprehensive services to those in these areas, but also
supporting local actors like Hope Clinic who do the challenging work of providing care for those
whom our system has left behind.

Now that North Carolina has expanded Medicaid, many unknowns lie ahead for free and
charitable clinics whose patient populations, in some cases, may be reduced by more than half
due to previous eligibility criteria (i.e., patients who make less than 138% of the Federal Poverty
Level now have access to Medicaid and thus would be ineligible for services from free and
charitable clinics). As interviews showed, some have responded by increasing their eligibility
cutoff to 200% or 300% of the Federal Poverty Level to capture more underinsured individuals.
Others are riding out the initial rollout of the expansion plan and adapting as time progresses.
Expansion, however, has presented a new challenge for Pamlico County and other rural
communities: now that more people have insurance, where will they receive care? Pamlico
County is a Health Provider Shortage Area and has one FQHC that receives federal funding to
take in more Medicaid patients. Yet, when interviewed by the SRT team in 2022, every medical
facility in the county reported having an average two month wait and weren’t taking new patients
due to a lack of capacity. And while free and charitable clinics don’t operate nor receive funding
under the FQHC policy, they provide a crucial bridge between services and a significant source
of capacity that seems to be otherwise forgotten.

5.2 Strengths and Limitations

A prominent strength of this study is that people were incredibly willing to talk about and share
their experiences. From interviewing patients during both summers of SRT to completing routine
satisfaction surveys at the outreach clinics, from talking to clinic leadership across the state of
North Carolina to communicating directly with staff at Hope Clinic, I noticed a sense of pride
among those I spoke with that serves as a testament to the power of rural community building
and support. People are incredibly grateful for the services that Hope Clinic and similar clinics
provide, and they want to sing their praises in any capacity they can. Clinic staff at similar clinics
provided me with honest strengths and challenges of their operations, which highlighted the
overlapping struggles that free and charitable clinics across the state face.
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At Hope Clinic, there was incredible enthusiasm for this program and its benefit to the
community. When my team was first there interviewing patients to see if they’d be willing to try
such a model, many were excited at the prospect of not having to travel 30-40 minutes to get to
the Health Department building. In qualitative feedback on the surveys we administered, patients
were resoundingly positive in their responses and, as a result, staff seemed to feel proud of the
work they were doing.

Another strength of this study was the ability to learn from both the program’s outcomes and
from other clinics who may utilize different strategies. While this program is ongoing and has
only been operational for a short time frame, the insights learned by collecting data and talking
with similar leaders can be utilized to make improvements and perhaps assist other clinics in
setting up similar outreach care models in the future.

A reality that became evident as this project progressed is the challenge of collecting data in
global health research and in resource-limited settings. Research is often touted for being
standardized, regimented, and an evidence-based snapshot of a given intervention, treatment, or
findings. However, bumps in the road are inevitable and often provide significant findings in and
of themselves. Throughout my time working on this project with Hope Clinic, I have witnessed
the power of sustainable, communicative community partnerships and learned how to collect
data in ways that best fit the available resources.

First, while we were ambitious with the indicators and measures we wanted to collect at the start
of the pilot, adaptation and changes took place throughout the study period to better
accommodate the needs and capacity of the community partner. Hope Clinic was only able to
bring two to three staff members to each outreach clinic and no volunteers were there to help set
up, so passing out surveys and ensuring that everything was recorded was not feasible. In
addition, questions were revised for easier comprehension based on patient feedback. While
piloting the questions more up front could have streamlined this process, the development of this
program and survey took place virtually, and staff didn’t have the bandwidth to pilot the tool.

Second, Hope Clinic is in the process of transitioning to their Electronic Medical Records
system, AthenaNet, and, as many interviewed clinics also echoed, the generally older population
of volunteer physicians providing services at similar clinics presents a challenge in promoting
and carrying out the adoption of technology-driven records management. Thus, not all vital
information, diagnoses, and pertinent clinical indicators were recorded consistently, making it
harder to collect standardized data across the target population and analyze it accordingly.

Finally, the analysis itself considers but does not correct for confounding variables and overlap

among the patient populations at the outreach and Bayboro locations. While patients may visit
outreach locations for their care primarily, many also seek care at Bayboro because they may be
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able to be seen sooner or because there are simply more appointment slots available. It’s also
worth noting that all patients must pick up their prescriptions from the Bayboro location, which
inherently ties these two patient populations together. In this analysis, Bayboro patients were
defined as those who did not visit any outreach locations, but these two study populations likely
have significant overlap that may make it difficult to elucidate trends. In future studies, more
consideration needs to be taken as to how to separate these populations and reduce confounding.

In future research projects with Hope Clinic and similar community clinics, conversations should
be had up front to discuss the realistic capacities of the clinic when it comes to data collection so
that a feasible protocol can be established from the onset. Whatever can be done to take that
burden off the clinic and place it on the researchers should be explored; various options could
include electronic data collection (via RedCAP, Qualtrics, EMR systems), relying on standard
collection of vitals and input into the EMR system (followed by EMR data scraping and cleaning
to pull out those indicators), and recruiting a team member on the ground to coordinate and
handle research activities.

5.3 Next Steps

While this study was able to provide a detailed analysis of the outreach care model’s
development, operational logistics, and 1-year patient usage and satisfaction, there are many
avenues to expand upon this foundation and investigate new questions. In the short-term, there
are several recommendations from this study that should be explored further and potentially
implemented, both by Hope Clinic staff and future research teams.

5.3.1 Recommendations for Clinic Staff

Moving from the immediate to long-term, below are recommendations that Hope Clinic and its
staff can take based on this study’s findings:

1. As mentioned earlier, consistent and pervasive use of Hope Clinic’s EMR system
AthenaNet for patient records will help ensure that patients don’t fall through the cracks.
The Executive Director has mentioned that a board member is assisting with this task
throughout this year, and student teams could additionally help with data migration and in
streamlining clinic processes to incorporate AthenaNet.

2. Staff can take steps to expand their relationship with the Department of Social
Services and the Emergency Department at CarolinaEast in New Bern. As seen in
other clinic contexts, these settings provide easy access to their target population and can
aid in recruitment of new patients.
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5.3.2 Recommendations for Future Research

Longer-term, below are recommendations for future research projects based on this study’s
findings:

1.

While this study collected clinical data for outreach locations, for a complete comparison,
clinical data should also be collected and recorded at the Bayboro location
long-term. One limitation with clinical indicators like blood pressure and HbAlc level is
that both take years to fully realize and elucidate changes, as both may vary subtly in the
short term but can have larger fluctuations in the long term if one’s condition is better
managed. We looked at this data for outreach sites because Hope Clinic serves a large
proportion of chronically ill patients and because, as mentioned earlier, Pamlico County
has a higher prevalence of hypertension and diabetes than surrounding counties. Doing
the same for Bayboro would further illustrate this point and could shed light on which
style of care allows for better management of chronic conditions. Future SRT teams or
Independent Study projects could look at how Hope Clinic’s services have influenced the
aforementioned clinical indicators over time.

One investigation that we sought to complete but did not due to time and data collection
challenges is a potential case study analysis of a subset of the outreach patient
population. The goal of this could be to identify trends in key parameters of patient
encounters and clinical indicators for a subset of patients who have had historical
challenges making their appointments. A potential target population could be developed
by having the Executive Director and Provider give students 25 patients that have faced
challenges getting to their appointments in the past. Then, the students could look at a
range of data (encounters, chronic conditions, clinical indicators) and see how they’ve
progressed over the course of 2023 compared to 2022 (before the outreach clinics were
operational). These case studies could provide an even deeper snapshot into how this
model has alleviated challenges and resulted in better health outcomes. Most of this data
exists and will become more available as AthenaNet is updated in the first few months of
2024, so this should be feasible by this summer.

Students could investigate potential methods to increase outreach and advertising in
order to reach new patients. Up until now, outreach sites have focused on providing
care for patients already within Hope Clinic’s purview, so expanding their operation to
target new patients is a pertinent step in providing care for the most vulnerable, especially
with Medicaid expansion.

A more immediate future project stream could look at reintegrating and securing
funding for CHWs into this outreach care model. After the ECU Health program lost
funding in December 2022, Hope Clinic has been unable to secure funding and personnel
to make CHW:s a reality. Another potential partner to explore are community paramedics,
which is currently being explored by a DGHI Senior Capstone team. Integration of these
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entities into Hope Clinic’s outreach care model, as outlined in its original development,
could ensure more continuous care and address pertinent social determinants of health.
While CHWs couldn’t be reintroduced last summer when the second SRT team was on
the ground, they did design and implement a social determinants of health survey with
the new case manager on staff. This survey is now being administered to every patient so
that the clinic has this on file and can screen for red flags when a patient comes in for
their routine appointment. Further integration of this survey into the care stream and
the outreach care model could be explored, as well as the exploration of community
partnerships and patient education initiatives around the survey’s findings.
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6. Conclusion

Rural Americans are vulnerable: they’re more likely to live in poverty, be older, be uninsured,
and have disabilities than their urban counterparts; they face higher rates of metabolic disease,
yet fewer than half as many physicians per capita work in rural counties compared to urban ones.
(The Biden-Harris Administration Is Taking Actions to Improve the Health of Rural Communities
and Help Rural Health Care Providers Stay Open, 2023; Nagykaldi et al., 2017). Outreach care
models are vital in addressing these realities and providing care for the most vulnerable
populations in rural areas. Mobile health units (MHUs) and fixed outreach sites are two types of
outreach care models that can provide access to healthcare services to people who live in rural
areas.

Roughly 40% of North Carolinians live in rural counties, and 20 counties do not have a
pediatrician, 26 counties do not have an OB-GYN, and 32 are without a psychiatrist. Plus, about
a third of rural hospitals are operating at a deficit (Knopf, 2018). People living in rural areas
often must travel long distances to receive healthcare, which can be difficult and expensive.
Bringing care closer to residents using either of these methods can help to bridge the gap in
access to healthcare, especially for vulnerable populations.

Hope Clinic’s first year of piloting their outreach care model has been successful and
overwhelmingly positive. With higher completion rates, fewer cancellations and no-shows, and
shorter travel times to outreach sites than to the normal Bayboro location, staff have reduced
barriers to access that patients have previously expressed in interviews. Talking to other free and
charitable clinic leadership across the state has highlighted similar transportation and resource
constraints that make it difficult for patients to receive care and has showcased strategies used to
address those challenges. While implementation of this model has led to reductions in the
number of completed patient appointments (down roughly 6% from 2022), the benefits of this
model seem to outweigh this challenge and recruiting another provider (given space exists at
community sites) may increase capacity.

49


https://www.zotero.org/google-docs/?mmfRSd
https://www.zotero.org/google-docs/?mmfRSd
https://www.zotero.org/google-docs/?Ij6hjO
https://www.zotero.org/google-docs/?9P1Jq2
https://www.zotero.org/google-docs/?ilphUT

7. Bibliography

Birs, A., Liu, X., Nash, B., Sullivan, S., Garris, S., Hardy, M., Lee, M., Simms-Cendan, J., &
Pasarica, M. (2016). Medical Care in a Free Clinic: A Comprehensive Evaluation of
Patient Experience, Incentives, and Barriers to Optimal Medical Care with Consideration
of a Facility Fee. Cureus. https://doi.org/10.7759/cureus.500

Bouchelle, Rawlins, & Hill. (2017). Preventative health, diversity, and inclusion: A qualitative
study of client experience aboard a mobile health clinic in Boston, Massachusetts |
International Journal for Equity in Health | Full Text.
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-017-0688-6

Community Outreach. (n.d.). Retrieved July 22, 2022, from
https://oce-ovid-com.proxy.lib.duke.edu/article/00005110-199612000-00011/PDF

Connell, C. L., Wang, S. C., Crook, L., & Yadrick, K. (2019). Barriers to Healthcare Seeking and
Provision Among African American Adults in the Rural Mississippi Delta Region:
Community and Provider Perspectives. JOURNAL OF COMMUNITY HEALTH, 44(4),
636-645. https://doi.org/10.1007/s10900-019-00620-1

Dobis, E. A. (2021). Rural America at a Glance: 2021 Edition.

Enhancing Community Health—NCAFCC. (n.d.). NCAFCC: North Carolina Association of Free
& Charitable Clinics. Retrieved February 2, 2024, from https://ncafcc.org/

Fact Sheet: Infrastructure Investments Needed to Support Access to Care in Rural America
AHA. (2024, February 1).
https://www.aha.org/fact-sheets/2021-05-26-fact-sheet-infrastructure-investments-needed
-support-access-care-rural

Fisher, E. B., Boothroyd, R. L., Elstad, E. A., Hays, L., Henes, A., Maslow, G. R., & Velicer, C.

50


https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV

(2017). Peer support of complex health behaviors in prevention and disease management
with special reference to diabetes: Systematic reviews. Clinical Diabetes and
Endocrinology, 3(1), 4. https://doi.org/10.1186/s40842-017-0042-3

FloodSmart | FEMA Flood Maps Explained. (n.d.). Retrieved August 10, 2022, from
https://www.floodsmart.gov/all-about-flood-maps

Haddad, N., Kumar, A., Xie, R., & Harris, A. (2022). A Community-Based Outreach Plan for
Hope Clinic: Findings and Future Considerations.

Healthcare Access in Rural Communities Overview—Rural Health Information Hub. (n.d.).
Retrieved July 21, 2022, from
https://www.ruralhealthinfo.org/topics/healthcare-access#faqs

Hilgeman, M. M., Mahaney-Price, A. F., Stanton, M. P., McNeal, S. F., Pettey, K. M., Tabb, K.
D., Litaker, M. S., Parmelee, P., Hamner, K., Martin, M. Y., Hawn, M. T., Kertesz, S. G.,
Davis, L. L., & Committee, the A. V. R. H. 1. (AVRHI) S. (2014). Alabama Veterans
Rural Health Initiative: A Pilot Study of Enhanced Community Outreach in Rural Areas.
The Journal of Rural Health, 30(2), 153—163. https://doi.org/10.1111/jrh.12054

Knopf, T. (2018, January 22). N.C. rural health by the numbers. North Carolina Health News.
http://www.northcarolinahealthnews.org/2018/01/22/rural-health/

Lee, S. J. C., Higashi, R. T., Inrig, S. J., Sanders, J. M., Zhu, H., Argenbright, K. E., & Tiro, J. A.
(2017). County-level outcomes of a rural breast cancer screening outreach strategy: A
decentralized hub-and-spoke model (BSPAN2). Translational Behavioral Medicine, 7(2),
349-357. https://doi.org/10.1007/s13142-016-0427-3

Lien, C., Raimo, J., Abramowitz, J., Khanijo, S., Kritharis, A., Mason, C., Jarmon, C. H., Nash,

I. S., & Carney, M. T. (2014). Community Healthcare Delivery Post-Hurricane Sandy:

51


https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV

Lessons from a Mobile Health Unit. Journal of Community Health, 39(3), 599—-605.
https://doi.org/10.1007/s10900-013-9805-7

Murphy, D. C., Klinghoffer, 1., Fernandez-Wilson, J. B., & Rosenberg, L. (2000). Mobile Health
Units: Design and Implementation Considerations. AAOHN Journal, 48(11), 526-532.
https://doi.org/10.1177/216507990004801110

Nagykaldi, Z. J., Scheid, D., Zhao, D., Mishra, B., & Greever-Rice, T. (2017). An Innovative
Community-based Model for Improving Preventive Care in Rural Counties. The Journal
of the American Board of Family Medicine, 30(5), 583-591.
https://doi.org/10.3122/jabfm.2017.05.170035

Palakshappa, D., Scheerer, M., Semelka, C. T. A., & Foley, K. L. (2020). Screening for Social
Determinants of Health in Free and Charitable Clinics in North Carolina. Journal of
Health Care for the Poor and Underserved, 31(1), 382-397.

Pandey, M., Nicolay, S., Clark, M., Desjarlais, V., Clay, A., & Skinner, S. (2020). Wellness
Wheel Mobile Outreach Clinic: A Community-Led Care Model Improving Access to
Care in Indigenous Communities. The Annals of Family Medicine, 18(5), 466—466.
https://doi.org/10.1370/afm.2567

The Biden-Harris Administration is taking actions to improve the health of rural communities
and help rural health care providers stay open. (2023, November 3).
https://www.hhs.gov/about/news/2023/11/03/department-health-human-services-actions-s
upport-rural-america-rural-health-care-providers.html

Uninsured With Diabetes: How Student-Run Free Medical Clinics Are Filling the Gap | Clinical
Diabetes | American Diabetes Association. (n.d.). Retrieved July 22, 2022, from

https://diabetesjournals.org/clinical/article/37/3/282/32941/Uninsured-With-Diabetes-Ho

52


https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV

w-Student-Run-Free
U.S. Census Bureau QuickFacts: Pamlico County, North Carolina. (n.d.). Retrieved November
12, 2023, from
https://www.census.gov/quickfacts/fact/table/pamlicocountynorthcarolina/PST045222
Yu, S. W. Y., Hill, C., Ricks, M. L., Bennet, J., & Oriol, N. E. (2017). The scope and impact of
mobile health clinics in the United States: A literature review. International Journal for

Equity in Health, 16, 178. https://doi.org/10.1186/s12939-017-0671-2

53


https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV
https://www.zotero.org/google-docs/?JpvGMV

8. Appendix

8.1 Tables and Figures

Table A.1: 2023 Outreach Appointment Summary by Quarter

Scheduled No- Completed Cancellation| No-show Completed
Quarter Appts | Cancellations shows Appts Rate rate Rate
1 65 5 1 48 7.69% 16.92% 73.8%
2 70 2 6 62 2.86% 8.57% 88.6%
8 72 4 7 58 5.56% 9.72% 80.6%
4 68 4 7 57 5.88% 10.29% 83.8%
Total 275 15 31 225 5.45% 11.27% 81.82%
Table A.2: 2023 Bayboro Appointment Summary by Quarter
No- No-
Scheduled shows No-shows - | Completed | Cancellation| show | Completed
Quarter Appts | Cancellations | - Other| Transportation Appts Rate rate Rate
1 203 18 20 2 150 8.87%| 10.8% 73.89%
2 187 26 14 4 139 13.90%| 9.6% 74.33%
3 170 33 13 0 127 19.41% | 7.6% 74.71%
4 156 13 19 0 121 8.33% | 12.2% 77.56%
Total 716 90 66 6 537 13% 10% 75%
Table A.3: Outreach Appointment Summary by Site
No-
Scheduled No-| Completed| Cancellation show| Completed
Site Appts | Cancellations | shows Appts Rate rate Rate
Arapahoe 54 2 4 46 3.70% 7.4% 85.2%
Aurora 51 1 3 47 1.96% 5.9% 92.2%
Hobucken/Lowland 7 0 2 5 0.00% 28.6% 71.4%
New Bern 49 2 9 38 4.08% 18.4% 77.6%
Oriental 54 5 B 44 9.26% 9.3% 81.5%
Reelsboro 60 5 8 45 8.33% 13.3% 75.0%
Total 275 15 31 225 5.45%| 11.27% 81.82%
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Table A.4: New Patients by Quarter

Quarter New Patients
1 0

2 4

3 4

4 5

Total 13

Table A.5: New Patients by Site

Site New Patients
Arapahoe 3

Aurora 1
Hobucken/Lowland 0

New Bern 5

Oriental 1

Reelsboro 3

Total 13

Table A.6: Patient Satisfaction Summary/Patient Preferences and Access to Clinic Options

patients (N =195)

Wait Time (min)

Satisfaction (1-5)

min 0

median 10

max 45

mean (sd) 10.40 (11.02)

Travel Time (min)

min 0

median 10

max 98

mean (sd) 13.98 (12.94)

min
median

max

mean (sd)

4.92 (0.35)
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Table A.7: Patient Preferences and Access to Clinic Options

Clinic Options

Ease of Access (%)

Preference (%)

Bayboro Clinic
Mobile Clinic

None

12.3%
78.6%
9.1%

13.2%
79.4%

7.4%

Table A.8: Patient Demographics at Bayboro and Outreach Locations

Bayboro Patients (N = 226) Outreach Patients (N = 106)

Gender

Male 120 (53%) 48 (45%)

Female 106 (47%) 58 (55%)
Age

min 19 25

median 47 53

max 65 67

mean (sd) 45.91 (12.43) 51.54 (10.37)
Age Bins

35-44 100 (44%) 25 (24%)

45-54 57 (25%) 31 (30%)

b6+ 69 (31%) 49 (47%)
Race/Ethnicity

Non-Hispanic White 131 (69%) 76 (72%)

Black or African American 47 (25%) 25 (24%)

Asian 0 (0%) 0 (0%)

Hispanic or Latino 13 (7%) 4 (4%)

Table A.9: Diabetes Diagnosis Summary

Diagnosed? Number of Patients Percent
N 76 71%

Y 30 28%

NA 1 1%
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Table A.10: Diabetes Diagnosis Summary by A1C Reading

Diagnosis Number of Patients
Diabetes 21

Normal 1

Pre-diabetic 2
Undiagnosed/Unrecorded 83

Table A.11: Breakdown of Diabetes Diagnoses

N Y

Gender

F 43 15

M 33 15
Age

35-44 20 b

45-54 21 10

55+ 36 15
Race/Ethnicity

Black or African American 16 9

Hispanic or Latino 2 2

Non-Hispanic White 57, 19
Site

Arapahoe 16 7

Aurora 12 6

Hobucken/Lowland 3 1

New Bern 13 5

Oriental 16 7

Reelsboro 16 4
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Table A.12: Hypertension Diagnosis Summary

Diagnosed? Number of Patients Percent
N 48 44.9%
Y 58 54.2%
NA 1 0.9%

Table A.13: Hypertension Diagnosis Summary by Reading

Diagnosis Number of Patients
Crisis 4

Elevated BP 10

Normal BP 1

Stage 1 30

Stage 2 18
Undiagnosed/Unrecorded 34




Table A.14: Breakdown of Hypertension Diagnoses

N Y
Gender
F 26 32
M 22 26
Age
35-44 19 6
45-54 13 18
65+ 16 34
Race/Ethnicity
Black or African American 7 18
Hispanic or Latino 3 1
Non-Hispanic White 37 39
Site
Arapahoe 10 13
Aurora 8 10
Hobucken/Lowland 3 1
New Bern 9 9
Oriental 9 14
Reelsboro 9 1
Table A.15: Patient Breakdown by Hypertension and Diabetes Diagnosis
Diabetes? Hypertension? Number of Patients Percent
N N 43 40.2%
N Y 33 30.8%
Y N b 4.7%
Y Y 25 23.4%
NA NA 1 0.9%

8.2 Additional Documents

Patient Interview Coding Methodology

Outreach Model Development (Final SRT Report, 2022)

Outreach Clinic Model Playbook (Independent Study, Fall 2022)

Clinic Interview Guide

Clinic Interview Coding Methodology
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