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Objective: The Healthier Together study aimed to implement and evaluate a sustainable, rural community-based patient outreach model for preventive care provided through primary care practices located
in 3 rural counties in Oklahoma. Community-based wellness coordinators (WCs) working with primary
care practitioners, county health departments, local hospitals, and health information exchange (HIE)
networks helped residents receive high-priority evidence-based preventive services.
Methods: The WCs used a wellness registry connected to electronic medical records and HIEs and
called patients at the county level, based on primary care practitioner–preferred protocols. The registry
flagged patient-level preventive care gaps, tracked outreach efforts, and documented the delivery of services throughout the community. Return on investment (ROI) in participating organizations was estimated
by the study team.
Results: Forty-four of the 59 eligible clinician practices participated in the study. Two regional HIEs
supplied periodic health data updates for 71,989 patients seen in the 3 implementation counties. A
total of 45,862 outreach calls were made by 6 WCs, 100,896 high-priority recommendations were
offered to patients based on care gaps and 14,043 additional services were delivered. Of all the
patients reached, only 1917 (4.2%) were up to date on all prioritized services. Participating primary
care practices significantly improved the delivery of preventive services (mean increase: 20.2% across
12 services; P < .001; range: 7% to 43%) and realized a mean ROI of 68%. Health systems that
employed the WCs earned a mean revenue of $175,000, realizing a 75% ROI for the outreach program.
Conclusions: Although health care is under-resourced and segmented in many rural counties, when
stakeholder partnerships are established, they may be able to achieve and economically sustain communitywide health improvement by creating a win-win situation for all partners. ( J Am Board Fam Med
2020;33:698–706.)
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Introduction
Preventing premature death and disability is among
the main goals of health care. Strategies to achieve this
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goal include promoting wellness, preventing disease
and injury, early detection of diseases by screening,
and chronic disease management to prevent or delay
complications. A number of evidence-based, costeffective preventive measures have been identiﬁed,
some more cost effective than others. Optimizing the
delivery/receipt of 5 key preventive measures would
save about 100,000 lives a year in the United States.1
While primary care practitioners (PCPs) make
improvements to deliver these key preventive
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registry to 35 practices in a rural region of
Oklahoma through an HIE service.24
In this 4-year study, we designed, implemented,
and evaluated a sustainable, rural community–based
patient outreach model to improve preventive care
provided through primary care practices located in
3 rural counties in Oklahoma. Six wellness coordinators (WCs) working with 44 PCPs, 3 CHDs, 3
local hospitals, and 2 HIEs helped rural residents
receive evidence-based preventive services while
creating a ROI for rural health stakeholders.

Methods
Settings, Participants, and Program Structure
Collaborating with an academic study team, the
predominant regional health systems located in
the 3 implementation counties hired 6 full-time
WCs from the local community who had experience with patient outreach in rural health settings
(eg, nursing or health promotion staff, clinic
receptionists). These systems also owned the regional hospitals, which aligned their business
interests to invest into the outreach initiative. In 2
of the counties, the WCs were located in the
county hospital, while in 1 county, they placed
calls from a primary care clinic afﬁliated with the
health system. Local partners agreed informally
that the WCs work for and on behalf of the entire
community and all primary care practices, regardless of their institutional afﬁliations.
To alleviate the ﬁnancial risk of the initial
experiment, the WCs’ ﬁrst-year salaries were paid
by the Healthier Together grant that the investigators received from the Agency for Health Care
Research and Quality. However, after the ﬁrst
year, the burden of WC support transitioned to
the local health system, contingent on sufﬁcient
revenues generated from preventive services
referred from participating practices. Each county’s
practice cohort received a practice facilitator
(PF)25,26 to help individual practices select and
improve the delivery of 3 to 4 high-priority preventive services, create patient outreach protocols, and
accelerate the implementation of improved care
delivery processes. In addition, all county communities chose to focus on smoking cessation and physical
activity improvement as shared care priorities while
some practices chose to also improve the documentation of high-priority clinical measures linked to
prevention.
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services, they continue to struggle to provide all
needed services to patients who could beneﬁt.1–4
Well-established reasons include a continuous
expansion of competing care priorities,5 and an
increasing amount of nonclinical work that burdens
health care professionals on a daily basis.6 At the
same time, hospitals and county health departments
(CHDs), even in rural areas, have become more
engaged in prevention due to various mandates and
programs. However, many of these initiatives
remain uncoordinated or misaligned across local
communities.
Rural health disparities are evident throughout
the United States. These include poorer health and
lower quality health care compared with urban and
suburban populations.7 Rural residents tend to be
older, less afﬂuent, less educated, and carry a higher
disease burden, including smoking, obesity, hypertension, diabetes, and cardiovascular disease.8
Greater health care needs are coupled with less
than half per-capita physician workforce compared
with urban and suburban counties.9 It is clear that
innovative health care models must be designed and
implemented in rural America that can bring together rural health stakeholders and help integrate
primary care and public health within a learning
health system.10–14
Among the many components of preventive
care, systematic patient outreach, which initiates
the care process, is perhaps the least supported
component structurally and ﬁnancially. As a possible solution for establishing scalable preventive outreach, telephone-based reminders have been shown
to be effective for increasing the receipt of preventive services.15,16 It is well established that the use
of patient reminders increases screening rates for
breast, cervical, and colorectal cancers,17 and computerized reminder systems are known to increase
the delivery of preventive services in primary care18
and in hospitals.19–22 For example, we have demonstrated that a preventive services registry can
increase the delivery and receipt of services by
about 25% when integrated into well-resourced
care settings.23 A community-based registry is a feasible option for small rural practices; however, it
requires extra investment into dedicated registry
operators and connecting electronic medical record
(EHR) systems to a common, regional database either directly or through a health information
exchange (HIE). In a past study, we have successfully connected a community-based preventive

County collaborations were overseen by local
nonproﬁt county health improvement organizations
(CHIOs), health coalitions speciﬁc to Oklahoma,
which acted as an “umbrella,” to ensure transparency, create trust, and align the activities of disparate organizations with the goals of the community.
Clinicians were engaged to participate in the project
and provided ongoing feedback through their
county champion representative on the CHIO
board, in addition to constant contact with the PFs,
who provided both implementation support and
ongoing feedback to clinicians through practice visits. The main activity of participant clinicians consisted of the delivery of evidence-based preventive
services and initiating referrals for a greater number
of their patients whom they could not have engaged
without the community-run outreach support. Two
regional HIEs executed service contracts with the
academic institution and also with health data generator organizations in the counties to supply interoperable clinical records (eg, Health Level Seven
(HL7)-compliant Continuity of Care Documents)
or data in other formats (eg, ﬂat ﬁles) on county residents whose primary care home was in participating practices. Data on these individuals included not
only information from the county, but also from
other regional hospitals, diagnostic laboratories,
imaging facilities, and specialty clinics. These data
connections and the quality of data have evolved
signiﬁcantly in the course of the project. The
CHDs were also engaged, albeit to a varying
degree, and provided needed immunizations and
facilitated the community health assessment process. A map of the county partnership structure is
presented in Figure 1.
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Study Design
We employed a quasi-experimental (pre-post) implementation study design to evaluate the effects of
the Healthier Together program. Over a 3-year
period, during staggered program implementation in each of the 3 counties, we computed annual baseline rates for delivering those services
that were recommended for patients at the point
of annual contact with the WCs. After a year of
intervention, using the outreach registry and
practice records, we then calculated the rates of
service delivery including those patients who were
contacted within the previous year, at least
3 months before the time of the calculation. We
also determined the proportion of people who
were up-to-date on all high-priority, practiceselected services at each measurement point. This
process was then repeated annually.
Data Sources

Outreach Calls and Preventive Services
Delivery
WC outreach calls were tracked systematically by a
secure community registry, built on the Preventive
Services Reminder System that the investigators
developed earlier.23 The registry included a preventive care forecasting function that recommended
person-tailored services based on HIE data, United
States Preventive Services Task Force guidelines (A
and B grades), personal risk factors, and seasonal
variations of need. The WCs called county residents in their birth month in each consecutive project year, based on overlaps between personal care
gaps ﬂagged by the registry and a list of high-priority services selected by the practices and the local
community working through the CHIO. Calls followed practice-tailored protocols and organizationapproved scripts with branching logic. Preventive
service delivery was tracked by the Preventive
Services Reminder System, practice EHRs, health
system databases, and the HIEs.

Econometric Data
Financial data were collected through health care
organization-speciﬁc and patient-level claims data
and other appropriate cost and revenue sources (eg,
medical chart documentation on service delivery) to
conduct cost/revenue analyses. While most cost
and revenue data were collected directly from
health care providers in participating counties,
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Figure 1. Healthier Together county partnership structure.

Implementation Context
We also received ongoing feedback from participating clinicians, hospital administrators, county health
department directors, and other members of the
CHIO Boards of Directors, according to domains
proposed by Damschroder et al,27 which provided
insights into implementation strategies, barriers and
facilitators, participant perceptions, leadership
engagement, organizational culture, regulatory climate, technology readiness, and successful implementation practices. The PFs took detailed ﬁeld
notes on observations pertaining to the implementation process in each practice and the study team
maintained project-level progress notes on the development of the program. Stakeholder meeting
agendas and minutes were also collected to document community-level discussions on the outreach
program.
Outcome Measures and Data Analyses
Rates of preventive service delivery for selected
services were calculated for a preimplementation
baseline year and for the intervention year for each
participating primary care practice using a combination of population-level HIE records and practice-level patient records and by generating
representative samples of patients who were due for
speciﬁc, United States Preventive Services Task
Force–recommended services each year. Pre- and
postimplementation service rates were compared as
correlated proportions using the McNemar’s test.
Return on investment (ROI) was deﬁned at the
health system level as the incremental revenue that
was generated by the WCs, arising from extra
referred preventive services compared with a baseline year, over the total cost of employing the WCs
(approximately $50,000 per WC per year).
Practice-level ROI was deﬁned as incremental practice revenue over the cost of extra services delivered
compared with a baseline year. Health system revenues allowed practices to beneﬁt from a shared
patient outreach service, provided at the community level, at no cost to the practices. To conduct
ROI analyses, we created an analytic database
organized by intervention and provider type. Data
collected across analytic dimensions were normed
by prioritizing the use of common codes and billing
data to calculate revenue as well as standard cost
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indicators, such as salaries and beneﬁts, materials
and supplies, and overhead for each priority preventive service. To establish a baseline, ﬁnancial data
were also collected for a year preceding the intervention in each practice and for each service. The
discount rate for the base year (the “time value” of
the money) was applied to intervention year projections and additional organizational investments into
infrastructure were also considered. Incremental
costs and revenues were calculated for the delivery
of selected preventive services by organization and
compared with those in the baseline year to calculate ROI estimates.
The study was approved and monitored by the
University of Oklahoma Health Sciences Center
Institutional Review Board.

Results
High-Level Outcomes
Between 2014 and 2018, 2 regional HIEs and onsite data extractions from electronic health records
(EHRs) supplied periodic data updates for 71,989
patients, who were seen once or multiple times by
participating practices during the study period. The
demographic proﬁle of the Healthier Together
study population is shown in Table 1 and Table 2.
On average, 6.94 evidence-based preventive care
gaps were identiﬁed per person per contact by the
community registry (ranging from 0 to 24 care
gaps). Of these, typically, 2 to 3 recommendations
were offered (suggested) by the WC over the phone
per person per contact that overlapped with local
practice or community health priorities. Across all
participating practice sites and counties, over
100,000 high-priority preventive services were
offered, more than 11,000 services were verbally
accepted (agreed to be received) by patients at the
time of contact, and over 14,000 additional services
were delivered. Patients were then referred to their
PCPs or other resources to receive accepted services. The most frequently accepted service recommendations are listed in Table 3.
Care Delivery and Financial Outcomes
A total of 45,862 outreach calls were made during
the 4-year study and 100,896 high-priority preventive care recommendations were offered based on
individual care gaps. The WCs spent 1146 hours on
the phone with direct outreach communication. Of
all the calls placed over the study period, patients
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when data were unavailable, estimates were derived
from comparable local or regional data.

Demographic
Variables

Study Statistics (n = 71,989)

Age, years
Mean (SD)

45.7 (23.5)

Median
Range

46
1 to 99

Gender (female), %

57.0

Race/ethnicity
Medicare
beneﬁciaries

Approximately 70% white*
Approximately 29% of patients seen (10
to 40%)

*Race/ethnicity composition was estimated from local population statistics due to insufﬁcient or inaccurate data in electronic
medical records.
SD, standard deviation.

were up to date on all identiﬁed services in 1917
contact instances (4.2%). At the end of the ﬁrst program implementation year, looking across all counties and the top 12 services, 20.2% (12.4 SD) more
preventive services were delivered to patients compared with the corresponding baseline years, ranging from a 7% to a 43% increase in the delivery of
services (P < .001). The most signiﬁcant improvements are summarized in Table 4 by service.
From increased service delivery compared with a
year before, practices realized a mean ROI of 68%
(a 68% revenue above offsetting the incremental
cost of delivering more preventive care). This translated into $1800 revenue per practice. The health
systems that owned the county hospitals and
employed the WCs earned, on average, $175,000 in
estimated revenues, compared with a baseline year,
generating a 75% ROI (a 75% revenue above offsetting the cost of employing the WCs). About
98% of the hospitals’ revenue came from increases
in the provision of 3 referred screening tests,
including colonoscopies, mammograms, and bone
density scans. The other 2% of revenue came from

Table 3. Most Frequently Accepted Care
Recommendations and Acceptance Rates at the Time
of Wellness Coordinator Outreach in Three Rural
Counties between 2014 and 2018
Service Recommendations Patients
Accepted to Receive (n = 11,607)

Percentage of All
Accepted

Colon cancer screening
Adult dT-Tdap immunization

16.03
11.14

Inﬂuenza immunization

10.01

Mammography
Well-child visit

9.91
6.55

Zoster immunization

6.46

PAP smear
PCV13-Pneumo immunization

5.99
5.52

DEXA scan

4.79

Seatbelt use
Sun exposure advice

4.63
2.42

Smoking status documentation

1.79

Type 2 diabetes screening
HbA1c measurement

1.74
1.62

ACEI in diabetes

1.53

Lipid panel
MMR immunization

1.27
1.1

Hearing testing

1.05

Smoking counseling
VZV immunization

1.03
0.89

ACEI, angiotensin-converting enzyme inhibitor; DEXA, dualenergy X-ray absorptiometry; HbA1c, hemoglobin A1c; MMR,
measles, mumps, rubella; PAP, Papanicolaou test; PCV13,
pneumococcal conjugate vaccine 13-valent; VZV, varicella zoster virus.

services provided by the outpatient clinics that were
owned by the same health systems.
Program Maintenance Outcomes

Sustainability of the WC Outreach Program
Following the baseline year, 2 of the 3 county hospitals decided to sustain the outreach program by
continuing funding for their WC positions. In one
of these sustaining counties, the health system

Table 2. Geographic Locations and County Statistics of the Healthier Together Study Population in Three Rural
Oklahoma Counties between 2014 and 2018
County Locations

Total County Population

No. Clinics/No. Clinicians

No. Clinician Participants

Central Oklahoma

15,000

8/14

11

Northeast Oklahoma County 1
Northeast Oklahoma County 2

51,600
20,000

8/30
4/15

23
10

Totals

86,600

20/59

44
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Table 1. Demographics of the Healthier Together
Study Population in Three Rural Oklahoma Counties
between 2014 and 2018

Preventive Services Delivered
(n = 14,043)

Improvement in
Delivery* (%)

Hypertension controlled

43.0

Diabetes checkup

33.4

HbA1c measurement
Smoking cessation counseling

33.0
32.0

Physical activity counseling

23.0

Well-child visit (EPSDT)
Mammography

19.0
14.6

Colonoscopy

11.0

BMI measurement
DEXA scan

10.8
7.8

HbA1c value documentation

7.8

Pneumococcal vaccination

7.0

BMI, body-mass index; DEXA, dual-energy X-ray absorptiometry; EPSDT, Early and Periodic Screening, Diagnostic and
Treatment; HbA1c, hemoglobin A1c.
*Rates of preventive services that were received by patients after
their annual contact with the wellness coordinators were computed across the three counties and over the project period.
Improvement in the delivery of selected services was calculated
by comparing a pre-implementation baseline year to rates at the
end of the ﬁrst implementation year for each primary care
practice.

internalized the WC role after the ﬁrst intervention
year to beneﬁt health system patients. This
required establishing a parallel approach to maintain coverage for nonafﬁliated patients. In the other
sustaining county, which became the most successful project site, the local health system extended its
support to 2 full-time equivalent (FTE) WCs after
the ﬁrst project year and continued supporting
them, even beyond the end of the study. In the
third project county, the wellness initiative was also
on course toward sustainability; however, it deteriorated after the local health system was purchased by
a large national entity, which changed the organization’s care priorities during the second year of
implementation.

Fragility of Rural Health Care
The number of major disruptive events in small, rural primary care practices was remarkably high,
including disruptive ownership changes, EHR
replacements, retirement or death of providers, loss
and turnover of clinicians and key staff, and signiﬁcant ﬁnancial difﬁculties. Over half of the 44 participating practices experienced 1 or multiple major
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disruptive events during the 4-year study and 2
ceased to exist. For example, one practice was purchased by a large health system, thus causing multiple changes in key staff and switching to a new
EHR. Later, the practice separated from the health
system and lost electronic access to all accumulated
patient data, which resulted in signiﬁcant care disruptions and ﬁnancial stress in the practice. These
challenges caused considerable delays and difﬁculties in onboarding or sustaining practices in the
project. They also hampered the ability of the practices to maintain a greater focus on the quality of
care, as they were ﬁghting for survival.

Discussion
To our knowledge, this study is one of the largest
and most ambitious projects that attempted to create rural county-wide health improvement collaborations focusing on primary care with scalable
outreach to entire rural communities and aimed at
sustaining this activity in a cost-effective manner.
Despite numerous challenges, we have been able
to implement broad county partnerships and functioning preventive outreach programs in each of
the 3 rural counties. Two of these counties were
able to maintain the program and pay for their
WCs from revenues generated by the program after
the ﬁrst year of subsidized support. While, as
expected, most of the ﬁnancial returns on increased
preventive services were realized by county hospitals run by local or regional health systems, 2 of the
3 hospitals have shown willingness to assume
responsibility for investing into the outreach service, beneﬁtting the local community, and 1 even
extended the level of investment, doubling coordinator FTEs. Bringing under-resourced rural communities together to maintain shared resources that
beneﬁt all partners may be an alternative to the
usual approach, whereby each organization or practice struggles to duplicate these services within their
realms at a greater incremental cost to each.
Supporting such resources collaboratively at the
community level may also help diminish existing
misalignments between investing much time and
effort into initiating preventive services (mostly in
primary care) and deriving more robust ﬁnancial
beneﬁt from these services (mostly in imaging and
screening facilities).
One of the most important underlying barriers
to our project was the increasing structural fragility
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Table 4. Overall Improvements in the Delivery of
Preventive Services in Three Rural Counties, between
2015 and 2018

704

JABFM September–October 2020 Vol. 33 No. 5

health extension services) to align their interests or
establish alternative funding for health care innovations spanning across the community. This is especially relevant to the ownership of facilities that
render referred screening services, including colonoscopy, mammography, and dual-energy X-ray
absorptiometry (DEXA) scans as revenues from
these services signiﬁcantly surpass those earned
from most others.
The second area of challenges included the
establishment of health data interoperability
between disparate health entities that included difﬁculties with patient data extraction, transmission,
and load from electronic sources, as well as data
cleaning, aggregation, and mapping. However,
thorough this process, we have learned several key
lessons that emerged from working with EHR and
HIE vendors, including the following:
1. Real-world veriﬁcation of the quality and timeliness of health information technology services
is essential. Technology vendors may promise
much but may deliver considerably less.
2. Technology contract speciﬁcs and pricing of
services must be understood in detail, and
clearly agreed upon in the beginning.
3. Data recipients should conduct scheduled, indepth data audits to verify the quality and comprehensiveness of information provided by the
vendors.
4. Multiple contingencies must be developed for
extraction, transmission, and load failures,
which may happen more often than expected,
including manual data extractions and chart
reviews from clinical and billing records, working directly with data vendors, and tapping into
other clinical data repositories.
A third area of challenges arose from difﬁculties
with constructing and executing legal agreements
with a variety of participant organizations in a
timely manner. Legal uncertainties and unfamiliarity arose not only from the usual research aspects of
the project, but the widely community-centered nature of the innovation. Large health systems, in particular, have shown some reluctance in agreeing to
shared use of their data across multiple organizations. Additional business associate agreements
and/or service contracts had to be executed with
each organization. The academic partner and the
HIEs have also executed data agreements and service contracts. These have often taken signiﬁcantly
longer time than expected.
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of rural primary care in Oklahoma over the past
years. The level of major disruptive events in our
study was almost identical to that in another study
conducted concurrently in rural Oklahoma practices.28 Structural practice fragility affected the preventive outreach program in at least 3 major ways.
First, the disappearance of autonomous, clinicianowned practices, which have been, historically, the
most willing partners in rural primary care research
and the diminishing viability of remaining small
practices continued to narrow opportunities for
introducing and testing much needed innovations
in rural settings. Second, a new wave of practice
buyouts by various health systems created increased
commercial competition in small rural communities, further segmenting health care and disincentivizing community-level collaboration. Third,
suboptimal investment into follow-up care resources locally (eg, advanced imaging, specialized therapy, counseling, or behavioral services) discouraged
rural practitioners to more vigorously pursue preventive care in general. We argue that these challenges make innovative approaches to prevention
even more urgently needed in rural communities.
There were several factors that made the implementation process difﬁcult and contingent on certain infrastructural components and the timing of
program deployment. Most importantly, creating a
community-wide alignment of interests and buy-in
across a diverse set of actors has been challenging,
particularly between health care organizations that
viewed themselves as competitors in the same
region. In 2 counties, these organizations were
reluctant to share WCs across their domains in the
beginning and requested dedicated workforce they
could use. One organization subsumed WC positions after the ﬁrst implementation year, creating a
health care gap in the county for patients unafﬁliated with the speciﬁc health system that had to be
bridged using alternative sources, including community grants the county received through the local
CHIO, which was enabled by their participation in
Healthier Together. This suggests that rural communities, which are served overwhelmingly by a
monolithic health system, may be more advantageously positioned to implement similar programs
and may be able to create a better alignment
between infrastructural investments and returns on
these investments. This also suggests that rural
communities without a willing, predominant health
system may need to rely on external support (eg, by

Study Limitations
Our study was limited to pre-post comparisons in
each county, since using a separate control group or
randomization were not feasible. This might have
introduced baseline variation and time trends that we
could not account for. However, we have captured a
detailed and robust history of each implementation,
which was leveraged to address some of these limitations. The study required the selection of rural counties that had certain resources and organizational
structures in place, including a functioning community health coalition, a leading county hospital, and
primary care practice/health system leadership willing to collaborate across the board. This may limit
the generalizability of our study to rural counties that
can establish these structures and deploy needed
implementation components.

Conclusions
Although disparate health care entities in rural
counties can be brought together to improve the
health of the community through an organized
wellness outreach program, the fragmentation
and misalignment of the health care system
makes it challenging to build such collaborations
across the boundaries of organizations and their
divergent interests. However, when these partnerships are established successfully, they may be
able to achieve and economically sustain community-wide health improvement by creating a winwin situation for all partners.
The authors express their sincere appreciation to primary care
practices, community partners, technology service providers, and
patients, who participated in this study. Their support has been
essential to the success of the community wellness program.
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