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A B S T R A C T   

Background: Uncontrolled blood pressure (BP) is common among Veterans. Rural Veterans are at risk for sub-
optimal care coordination as successful programs may be implemented at lower rates due to individual- and 
system-level factors. There is strong evidence to support the use of remotely delivered support and patient- 
generated data from home BP monitors and virtual BP visits to manage BP. 
Objective: The purpose of this project is to augment the current approach to addressing uncontrolled BP so that 
existing clinical staff can reach a larger patient population. 
Methods: Our project will address uncontrolled BP by leveraging team-based care, the Veteran’s Health 
Administration Electronic Health Record, and patient-centered medical home data to address patient, provider, 
and system barriers to cardiovascular disease (CVD) preventive care. We will implement this project in car-
diovascular disease practices in three rural Veterans Health Administration clinics. We will evaluate imple-
mentation processes as well as patient-level (e.g., clinical outcomes, referrals to specialty services) outcomes in a 
one-arm, pre-post design. 
Discussion: This manuscript describes our process in expanding the implementation of a successful project to 
improve BP control in high-risk, rural Veterans. Findings from our study will inform an understanding of both 
implementation and clinical effectiveness outcomes of a potentially scalable BP intervention in rural, 
community-based clinics. Appropriate management of Veterans with uncontrolled BP can reduce morbidity and 
mortality related to CVD. In turn, improvements in BP, can lead to improved quality metrics and potentially 
decrease costs for a healthcare system.   
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1. Introduction 

Hypertension, obesity, and dyslipidemia are the most common 
chronic conditions among Veterans [1]. Additionally, high proportion of 
Veterans report smoking as well as a diagnosis of diabetes which in-
creases their risk of poor cardiovascular disease (CVD) outcomes [1]. 
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Hypertension and dyslipidemia are the two leading risk factors for CVD. 
However, primary care providers are often overburdened and specialty 
care for the management of blood pressure (BP) is not often readily 
accessible across the United States [2]. While there are many 
evidence-based therapies to treat uncontrolled BP and CVD risk factors, 
considerable gaps exist in the delivery of evidence-based treatment and 
in achieving CVD risk factor as well as BP control across the Veteran 
population [3–7]. 

Poor population-level BP control has been largely attributed to 
therapeutic and clinical inertia (e.g., failure to appropriately intensify 
treatment) [8] and low patient engagement (e.g., missing clinic ap-
pointments, suboptimal medication adherence) [9,10]. While BP control 
is a core component of adult primary care, discussions about BP man-
agement may not always occur during traditional, face-to-face medical 
visits. Reasons for this inattention are multifaceted. BP control may not 
be a chief patient complaint and clinicians may not have adequate time 
to appropriately address these concerns with the patient. However, new 
models of care delivery that use patient-generated health data [11], 
computerized algorithms creating tailored programs [12], frequent 
communication and reporting [13], and non-physician providers orga-
nized as an integrated practice unit have the potential to transform 
population-based BP control [13–15]. For instance, patient-generated 
data from at home BP monitors, mobile health tools, and virtual BP 
visits are one way to help improve BP control [16,17]. Data from these 
tools can include regular progress reports by the patient in which they 
update the provider about their actions towards achieving BP goals, and 
the provider giving advice to promote and reinforce lifestyle changes 
[18]. These new models of care delivery can help identify high-risk 
patients and address modifiable risk factors. 

Uncontrolled BP is common among Veterans, particularly among 
those residing in rural areas where access to care is more challenging 
than in urban settings. Suboptimal BP control among Veterans is 
attributed to patient (e.g., knowledge), provider (e.g., competing de-
mands), system (e.g., lack of fully empowered patient care teams), and 
structural (e.g., limitations with secure messaging in the electronic 
health record [EHR]) barriers [19–22]. Certain populations, such as 
Veterans living in rural areas, may face significant barriers (e.g., trans-
portation, availability of services) to receiving needed CVD risk man-
agement, BP management, and care [23,24]. Barriers create gaps 
between current guideline-concordant BP care and clinical practice; and 
these gaps drive inequities between rural and non-rural Veterans, as well 
as suboptimal care overall. Rural Veterans are at risk for suboptimal care 
coordination as successful healthcare and self-management programs 
may be implemented at lower rates due to organization, geographic, 
clinician, and patient-level factors [25–27]. Effective approaches are 
required to coordinate Veterans Health Administration (VHA) care for 
Veterans that are compatible to delivery in rural settings. 

2. Project 

We developed Team-supported, EHR-leveraged, Active Management 
(TEAM) to address CVD health in rural Veterans. We implemented 
TEAM in one rural VHA clinic during October 2018 and September 
2019. The pilot project focused on hypertension and used the Athero-
sclerotic Cardiovascular Disease (ASCVD) score to develop a patient 
Heart Health Handout and guide how a population health manager 
interacted with the Veteran (Fig. 1). We used the EHR, existing provider 
panel management tools, and a population health manager to optimize 
hypertension control and CVD risk reduction. Pilot project findings 
indicated an increase in completion of scheduled medical appointments, 
an increase in Veteran-initiated interactions with their healthcare pro-
vider regarding health concerns, and a decrease in systolic and diastolic 
BP [28]. 

During the pilot study, the population health manager determined 
that calculating the ASCVD score and conveying tailored risk informa-
tion to each Veteran was difficult versus communicating solely on BP 
control. For instance, providers and Veterans found the risk information 
too broad and not sufficiently actionable for Veterans. In response, we 
focused primarily on BP and secondarily on CVD risk reduction. Addi-
tionally, we simplified and refined the population health manager role 
and personalized Heart Health Handout sent to Veterans [28]. Based on 
the success of the pilot study, we aim to scale-out our project to an 
additional three rural VHA sites. Therefore, the purpose of the proposed 
project is to augment the current approach to addressing uncontrolled 
BP so that existing clinical staff can reach a larger patient population and 
improve the CVD health of rural Veterans. 

Our intervention, TEAM, seeks to address suboptimal BP control by 
leveraging team-based care, the VHA EHR, and the Primary Care 
Almanac (PCA) to address patient, provider, and system barriers to CVD 
preventive care. Team-based care in the VHA is provided via patient- 
aligned care teams (PACT), a model in which a multidisciplinary 
group of clinical providers (ie, physician, registered nurse care manager, 
medical assistant) deliver Veteran-centered care [29]. Team-based care 
is one way to successfully decrease BP and assist in self-management of 
chronic illnesses [30–32]. The PCA is a VHA-specific, EHR-linked 
application that provides each PACT with tools to identify, manage, and 
coordinate care for their population of paneled patients [32,33]. TEAM 
will provide population health reports and individual-level actionable 
guides to the PACT nurse care manager. TEAM addresses a critical gap in 
translating research to practice and is practical to implement in a rural 
setting, and could become a model for both optimal BP management and 
the use of the EHR and PCA. 

Guiding Framework. Our project draws on the Chronic Care Model 
[34–38]. The Chronic Care Model posits that “productive interactions” 
between an “informed, activated patient” and a “prepared, proactive 
practice team” can occur by strengthening community resources and 
policies as well as the health system’s organization. In turn, functional 
and clinical outcomes are improved [34–38]. TEAM leverages the EHR 
to identify Veterans with uncontrolled BP. Data in the EHR and infor-
mation from the PCA is also used for decision support in the form of care 
plans and decision aides that support productive interactions between a 
proactive clinical team and an activated Veteran. TEAM provides Vet-
eran self-management support through education, reminders, moni-
toring, and follow-up. 

3. Methods 

To enhance our understanding of the process of implementing 
TEAM, we will evaluate implementation processes as well as patient- 
level outcomes in a one-arm, pre-post design. The process evaluation 
will examine the implementation of TEAM in three community-based 
outpatient clinics. Patient-level outcomes will include qualitative in-
terviews and a retrospective examination of PACT measures, clinical 
outcomes, and CVD clinical referrals. 

Abbreviations 

ASCVD Atherosclerotic cardiovascular disease 
BP Blood pressure 
CVD Cardiovascular disease 
EHR Electronic Health Record 
IRB Institutional Review Board 
PACT Patient-aligned care team 
PCA Primary Care Almanac 
SBP Systolic blood pressure 
TEAM Team-supported, Electronic Health Record (EHR)- 

leveraged, Active Management 
VHA Veterans Health Administration  
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Project Setting. The project will be implemented at three rural, VHA 
community-based outpatient clinics in the southeastern United States. 
One site is in southeastern Tennessee and two sites are in western North 
Carolina. The main focus of each site is to provide primary care to 
Veterans. We selected sites due to each site’s leadership expressing in-
terest in participating in TEAM to improve BP control at their respective 
clinic. 

Sample and eligibility. We will enroll up to 100 Veterans at each site, 
for a total of at least 300 Veterans. TEAM is offered to Veterans with 
uncontrolled BP (elevated 12-month systolic blood pressure [SBP] 
(>140 mm/Hg)). Veterans will be ineligible if they are: 1) receiving 
hospice or palliative care and/or diagnosed with stage 4 cancer; or 2) 
age ≥80 years, since the risk calculator is only available to individuals 
less than 80 years of age. All Veterans in PACT with poor SBP control 
will be eligible, and we will use a population-based approach to identify 
and enroll eligible Veterans. We view a population-based approach as 
being a low-intensity intervention that focuses on the needs of a group of 
patients, in this case Veterans in a specific area with CVD risk factors, as 
opposed to an intervention that targets specific Veterans. While we 
anticipate that Veterans will benefit, the overarching goal is to improve 
the health of the population as a whole. Veteran eligibility will be 
determined from existing VHA data sources that include diagnosis 
codes, medication data, vital sign data, and laboratory data. 

Recruitment and enrollment. Veterans will be enrolled over 3 months; 
we will send letters to all eligible Veterans who receive care via PACT to 
inform the Veteran of a higher level of care that is available at their VHA 
clinic. The introductory letter will explain that with the assistance of the 
TEAM population health manager, the Veteran is receiving individual-
ized health risk factor information prior to their clinic appointments to 
help guide the discussion between them and their providers at their next 
visit. The letter will also let the Veteran know that they may be con-
tacted by VHA project staff seeking feedback regarding the Veteran’s 
participation in the TEAM program. We will also include information in 
the letter if the Veteran does not want to participate in TEAM. For 
Veterans who decline to participate, we will obtain PACT measures, 
clinical outcomes, and referrals to other forms of care such as specialists 
and compare these Veterans who those who participated in TEAM. This 
study was reviewed by our local Institutional Review Board (IRB), which 
determined this to be a hybrid non-research clinical demonstration and 
research project. Specifically, as the interventional components of this 
project were deemed as non-research by IRB, this project is not regis-
tered into clinicaltrials.gov. However, Veterans and providers will pro-
vide consent to participate in the program evaluation. The IRB approved 
the qualitative interviews with Veterans, population health managers, 
and VA stakeholders at conclusion of TEAM. 

Identification of a population health manager. A key component of 
TEAM is the use of a population health manager at each site. The pop-
ulation health manager will identify eligible Veterans for TEAM, interact 
with Veterans to discuss the Veteran’s uncontrolled BP, connect the 
Veterans to VHA services or other assistance, and notify the Veteran’s 
providers if any concerns arise. Qualifications for the population health 
manager include being a registered nurse at the clinic who is familiar 
with VHA policies and procedures. At all sites, TEAM will provide funds 
for the population health manager to engage in the project. 

Development of a patient decision tool. Veterans will be provided with a 
Heart Health Handout prior to their scheduled visit with the population 
health manager. The Heart Health Handout is unique as it will: (1) use 
data from the EHR to identify Veterans with uncontrolled BP; (2) 
determine which preventive interventions may be most applicable for 
the Veteran; (3) calculate and prioritize, on a personalized basis, the 
likely impact each preventive intervention would have on the Veteran’s 
BP; and (4) display the results in a graphical format that enables the 
population health manager, Veteran, and Veteran’s providers to explore 
the impact of different combinations of risk factor reduction to engage in 
as a means of lowering BP [39]. The Heart Health Handout (Fig. 2) 
provides detailed information and treatment options, presents options in 
a 6th grade reading level, and facilitates communication between the 
Veteran and providers [40,41]. The Heart Health Handout is designed to 
activate the Veteran to participate in discussions with their providers as 
well as engage in self-management activities. 

Development of a care plan that incorporates Veteran preference. TEAM 
organizes Veteran information into a clinical report that guides pro-
viders, allows the Veteran to control key decisions about the BP Care 
Plan, and supports rapid clinician documentation and execution of or-
ders. The population health manager will generate a clinical report 
within 24 h of Veteran contact in order to assist the Veteran’s providers 
in developing a BP Care Plan. The Veteran’s providers will be able to 
accept the BP Care Plan as written or add an addendum if desired. 
Providers will also have the option of noting alterations to the BP Care 
Plan in the provider’s note from the Veteran’s clinic visit. The Veteran’s 
PACT can enact the suggested BP Care Plan directly through placing 
orders in the Veteran’s chart or by using a clinical reminder that will be 
designed to include potential recommended treatment options. After 
reviewing the Veteran’s EHR, a PACT member will document the dis-
cussion of the care plan with the Veteran. At this time, the PACT member 
will be able to order medications or behavioral interventions using 
templated EHR chart notes and order sets. 

Utilization of current VHA resources to develop care plans. The VHA’s 
EHR supports care plan development and implementation. TEAM uses 
EHR-generated data: (1) secure messaging reminders for medication 

Fig. 1. Team-supported, Electronic Health Record (EHR)-leveraged, Active Management (TEAM) components. CVD, cardiovascular disease.  
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refills and laboratory tests; and (2) quarterly risk factor progress reports 
sent to Veterans (via postal mail or secure messaging) and PACTs as a 
function of data from the PCA. Additionally, EHR supports self- 
management activities (e.g. home BP monitoring, pharmacy refill re-
minders, medication refills), as well as facilitating communication be-
tween Veteran and PACT members working collaboratively to execute 
the BP Care Plan. 

4. Team project activities 

TEAM consists of five steps (Fig. 3) and will be implemented as part 
of usual care in designated clinics over a period of 12 months (Table 1). 
Clinical issues outside the scope of this project raised by the Veterans 
will be addressed by the clinical staff at the facilities as part of usual 
care. Veterans and clinical staff will be selected to participate in quali-
tative interviews regarding the implementation of the program at the 
conclusion of the project. 

Fig. 2. Heart health Handout.  
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STEP 1. Identify Veterans with uncontrolled BP. The population health 
manager will assess Veterans’ risk factors using EHR and BP algorithms. 
Cutoffs for uncontrolled BP will be based upon VHA clinical practice 
guidelines [42,43]. The population health manager will develop a Heart 
Health Handout based upon methods of effective communication and 
drawing on expertise in health literacy and numeracy. This tailored 
Heart Health Handout will also communicate the Veteran’s uncontrolled 

BP (Fig. 2). The population health manager will save a copy of this 
handout in the Veteran’s EHR record with a provider of the PACT listed 
as additional signer. 

STEP 2. Activate Veterans regarding their uncontrolled BP status. The 
population health manager will send the Heart Health Handout to the 
Veteran. Within 2 days the population health manager will contact the 

Fig. 2. (continued). 
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Veteran to discuss the program, inform them of the Heart Health 
Handout and encourage them to self-monitored their BP for the next 
week. Two weeks after the Heart Health Handout is sent, the population 
health manager will contact the Veteran again by telephone to review 
both the Heart Health Handout and information on BP control. If 
possible, the population health manager will convert the telephone call 
to a video call to review BP self-management techniques and monitor BP 

collection for entry into the EHR. Video calls will be completed using the 
VHA’s Video Connect, which is a VHA-only service that enables syn-
chronous, video connections between a Veteran and provider over a 
secure connection. 

STEP 3. Provider reports and care plans. The population health manager 
will place a BP Care Plan note into the Veteran’s EHR record which will 

Fig. 2. (continued). 
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be available for the Veteran’s PACT team to review. The population 
health manager’s BP Care Plan note will include: (1) the Veteran’s un-
controlled BP profile identified using the algorithm; (2) Veteran data 
necessary for therapeutic decision-making (e.g., distance from Veteran 
identified self-management goal, current therapies, labs, medications, 
allergies); (3) a summary of treatment option recommendations and 
current guidelines discussed during the population health manager call; 
(4) provide input if needed or if there are any questions for the Veteran’s 
providers; and (5) links to templated EHR chart notes and orders 
completed during the population health manager call. The Veteran’s 
providers can document any treatment changes either as an addendum 
to the population health manager’s BP Care Plan note, or in the pro-
vider’s regular clinic visit note. 

STEPS 4. & 5. Care Plan Implementation and Longitudinal Care. The 

population health manager will follow each Veteran for six months and 
BP Care Plan implementation begins when the providers order medi-
cations or behavioral interventions. Safety, therapy and medication 
adherence, and Veteran response to treatments will be monitored by the 
population health manager and Veteran’s PACT. The population health 
manager will work with the PACT to continue to monitor the Veteran’s 
progress and support the Veteran’s PACT in working to decrease the 
Veteran’s uncontrolled BP. For instance, the population health manager 
will alert the PACT that treatment intensification may be necessary if 
adherent Veterans, as identified by the Veteran confirming they are 
taking their medication and/or there is indication of medication refill, 
do not reach pre-stated goals. If a Veteran is non-adherent despite re-
minders, the population health manager will contact the Veteran to 
explore reasons for non-adherence and consider referral for additional 
support services. The population health manager will also alert the 
PACT if an alteration in treatment regimen is necessary due to the onset 
of side effects. 

5. Outcomes 

We will examine TEAM using both quantitative and qualitative 
methods (Table 2). The primary outcome for TEAM is 6-month SBP. We 
will obtain this outcome from the EHR and use the Veteran’s SBP 
measurements taken at regular outpatient visits and/or virtual BP visits 
over a 20-month period (ie, 12-months prior to enrollment in TEAM 
through 8-months post-enrollment in TEAM). We selected SBP because 
there are clear clinical outcomes related to changes in SBP. Additionally, 
discussions with clinical stakeholders indicated that SBP as a primary 
outcome was best due to the focus on current Healthcare Effectiveness 
Data and Information Set measures in clinic sites. We will assess pre- 
intervention SBP using data available within 1-year prior to the start 
of the study. 

6. Quantitative analysis plan 

Change in 6-month SBP. The primary study outcome, SBP, will be 
ascertained through EHR clinic data pulls. We will retrospectively 
examine SBP prior to the initiation of the program and at 6 months after 

Fig. 3. Flow of activities in TEAM.  

Table 1 
Study timeline.  

Activity Q1 Q2 Q3 Q4 

Milestones 
Stakeholder engagement at 3 sites     
Refine clinical notes & complete programming     
Recruit & train population health managers     
Introduce the role & function of the population health 

managers to PACTs & sites     
Recruit & enroll eligible Veterans     
Conduct TEAM activities at sites     
Data Collection and Reports 
Systolic blood pressure measurements     
Risk-factor assessmenta     

Veteran qualitative interviews     
Provider and staff qualitative interviews     
Observe and document barriers and facilitators     
Present quantitative and qualitative findings to clinic 

stakeholders     
Final Report to funding agency     

Abbreviations: PACT, patient aligned care team; TEAM, Team-supported, EHR- 
leveraged, Active Management. 

a Risk factors include receipt of statins and Atherosclerotic Cardiovascular 
Disease (ASCVD) score. 
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Veterans receive the TEAM activation letter. First, we will calculate 
descriptive statistics to describe the characteristics of all Veterans who 
participated in TEAM. To discern general trends in SBP over time, we 
will create plots of the observed values of SBP versus time. For example, 
most Veterans may exhibit a steady improvement in SBP over the study 
period; or most Veterans may show initial improvement which is then 
sustained for the remainder of the study period. We will rely on SBP 
measurements taken at the Veteran’s outpatient or virtual visits; 
therefore, the actual number and timing of SBP measurements available 
will vary between Veterans. Linear mixed-effects models will be used to 
estimate average trends in SBP over time. We will include the following 
fixed effects in these models: (1) time, coded continuously as the number 
of days from baseline; and (2) clinic site [44,45]. The best fitting func-
tional form of time (e.g., linear, quadratic, cubic, etc.) will be assessed 
via Akaike Information Criteria, and a change in slopes will be included 
to allow for differing trends prior to, and following, enrollment in TEAM. 
The models will also include patient-level random effects for intercept. 
Patient-level random effects for linear time and the correlation between 
intercept and slope will be included if model selection suggests 
improved fit. Sensitivity analyses will examine the impact of Veterans 
with higher values being measured more frequently during their regular 
clinical care (ie, outcome-dependent follow-up). 

Penetration of TEAM. We will use internal tracking data (e.g., notes 
on enrollment and services used as collected by the project coordinator) 
to describe the penetration [46] (e.g., number of eligible Veterans, 
number of enrolled Veterans, and number of Veterans retained, number 
of referrals attempted/completed, number of calls attempted/com-
pleted, staff effort and time) of TEAM across sites. We will count the 
number of attempted and completed referrals to clinic-based supportive 
services (i.e., pharmacy program, home telehealth, weight loss and 
nutrition, mental health) to fully describe the implementation of TEAM 
in the clinic. 

7. Qualitative analysis plan 

We will assess feasibility and acceptability using qualitative inter-
view and field note data [47]. First, we will conduct semi-structured 
interviews via telephone with Veterans to understand Veteran satisfac-
tion with TEAM and how the TEAM approach could be more helpful to 
them in understanding and acting upon their uncontrolled BP. Second, 
the project coordinators will use a field note template to document each 
sites facilitators and barriers to implementing TEAM over 12 months. 
Third, we will interview clinic staff involved in TEAM to identify facil-
itators and barriers to implementing TEAM. For staff, interview 

questions, informed by the guiding framework, will elicit strategies used 
to implement TEAM, thoughts on strategies to sustain the project, 
satisfaction with TEAM approach, and barriers and facilitators to the 
program. Fourth, we will present results to clinic stakeholders and 
develop strategies to sustain the implementation of TEAM in their clinic 
based on the information gathered through both the qualitative and 
quantitative analysis. Across all of these groups, we will use deviant case 
analysis (instances in data which contradict emerging hypotheses) to 
assess robustness and rigor of findings. 

All Veteran and staff telephone-based interviews will be audio 
recorded and transcribed by research staff. Names and other identifying 
information will be redacted. An initial coding scheme will be generated 
based on the Chronic Care Model [34], [-37] existing knowledge about 
barriers to health behaviors in general from the literature, and our 
research expertise. The coding scheme will be reviewed by all 
co-investigators until it is agreed upon by mutual consensus. While 
applying these initial codes to the data, the co-investigators will identify 
emergent themes that reflect barriers discussed by respondents and not 
captured by the initial coding scheme. These emergent codes will also be 
refined by a systematic process of consensus among the investigative 
team. We will use NVivo (QSR International Pty Ltd, Version 12, 2018), 
a qualitative data analysis software program that supports data analysis. 

8. Discussion 

This manuscript describes our process in expanding the imple-
mentation of a successful project to improve uncontrolled BP in high- 
risk, rural Veterans. During the first year at a single rural site, our 
project showed promise in decreasing CVD risk among rural Veterans 
[28]. Our project will expand to three rural sites to further refine how 
quality improvement projects are implemented into community-based, 
rural healthcare clinics. Not only will we examine health outcomes, 
but we will also obtain information on the process of implementing 
TEAM by interviewing Veterans and providers. Describing the chal-
lenges faced while implementing a quality improvement project is an 
important step in integrating and sustaining successful programs into 
rural, VHA clinics. By using data routinely collected by the VHA, our 
findings can help further identify and determine which Veterans may 
benefit the most from enrolling in a low-touch population health man-
agement program. Thus, identifying Veteran characteristics and imple-
mentation factors will assist in further refining and determining the 
right population and right clinic setting for the TEAM intervention. 

Appropriate management of uncontrolled BP can reduce morbidity 
and mortality related to CVD among Veterans. In addition, improve-
ments in BP control, can lead to improved quality metrics and poten-
tially decrease costs for a healthcare system. As the incidence of 
uncontrolled BP rises among rural Veterans, there is a growing need to 
develop and integrate cost-effective programs in healthcare systems 
caring for this population. In this protocol, we describe a low resource 
intervention that can be scaled for widespread use. Notably, we devel-
oped our project so that it can be completed using resources available 
within the rural clinic and the healthcare system. The population health 
manager, a central component of TEAM, is a nurse who is already 
embedded within the clinic and is familiar with the workings of the 
healthcare system. This multi-pronged approach enables the population 
health manager to support Veterans in improving their BP control. 

As an integrated healthcare system, the VHA is an ideal position to 
lead population health efforts as the VHA is committed to caring for 
Veterans over their lifespan. Investing in prevention and improving BP 
control aligns with the VHA’s focus on promoting long-term function 
and high quality of life in Veterans. First, the VHA has a range of in- 
house providers, programs, and opportunities available to help Veter-
ans make behavior change, obtain medication, and obtain consults to 
address self-management challenges. Second, the VHA has an estab-
lished nationwide telehealth system which can be used by the popula-
tion health manager to engage with Veterans enrolled in TEAM. Third, 

Table 2 
Outcomes and measures.  

Characteristic Source 

Outcomes 
Change in 6-month SBP EHR 
Penetration (number of eligible 

Veterans, enrolled Veterans, and 
Veterans retained) 

Internal tracking of enrollment by project 
coordinator 

Feasibility and acceptability Qualitative interviews with Veterans, 
population health managers, and VA 
stakeholders at conclusion of TEAM; field 
notes written throughout the 12-month 
implementation 

Measures 
Patient demographics (e.g., age, race, 

gender, rurality) 
EHR 

Clinical characteristics (e.g., SBP, body 
mass index, ASCVD score) 

EHR 

Lifestyle factors (e.g., tobacco use) EHR 

Abbreviations: ASCVD, Atherosclerotic cardiovascular disease; EHR, electronic 
health record; SBP, systolic blood pressure; TEAM, Team-supported, EHR- 
leveraged, Active Management. 
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we designed TEAM to integrate into the VHA’s EHR, thus enabling the 
population health manager to interact with the Veteran’s providers and 
care team to ensure continuity of care. While TEAM is focused on Vet-
erans and is being implemented at VHA clinics, our findings are broadly 
applicable to complex patient populations in other healthcare systems. 
With some alterations, our low-touch, population health management 
project could succeed in a non-integrated healthcare system. One 
adaptation of TEAM to a non-integrated healthcare system would be the 
identification of the network of providers and services in the sur-
rounding community and within the healthcare system. A second 
adaptation would be to determine how to integrate TEAM into a health 
system’s EHR so that so that essential data on patients’ risk factors could 
be provided to the population health manager. 

9. Limitations 

Several limitations exist for our proposed project. First, relying on 
SBP measurements taken at regular outpatient visits will result in the 
number of SBP measurements per person to vary. However, we chose to 
obtain outcome data via routine outpatient visits because our goal is to 
increase external validity of TEAM by using clinically-embedded staff. A 
strength of our approach is that by using embedded staff and processes, 
TEAM may be more likely to be sustained in the clinic because TEAM 
components are integrated clinic workflow. Second, due to our small 
sample, the generalizability of our findings for the appropriate size of 
the population health manager’s panel and associated staff effort may be 
limited. A strength of our project is that our findings will provide data on 
the panel size for the population health manager; specifically, what 
happens when the panel is too large or too small. Third, the use of a one- 
arm, pre-post design limits our ability to determine the effectiveness of 
TEAM versus usual care. We considered other designs to assess the 
effectiveness of TEAM such as historical controls, side-by-side controls 
with other PACTs, and comparisons with other sites not affiliated with 
TEAM. However, these designs were not feasible due to variation across 
clinics at VHA, availability of resources to conduct this project, the small 
sample size, and the project’s timeline. A strength is that our study was 
designed to address specific needs of our healthcare system, while using 
existing resources within the system. In sum, a strength of our approach 
is to identify implementation facilitators and barriers to further scale a 
successful project to alleviate burden from primary care providers in a 
rural healthcare clinic. 

10. Conclusion 

Our project aims to improve BP control among Veterans who receive 
care at three community-based, rural healthcare sites. By using 
clinically-embedded research staff and current infrastructure at VHA we 
believe our project has a high likelihood of adding to the research 
literature on implementation of projects to improve health outcomes. 
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