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Abstract

Purpose of Review There is a growing evidence base describing population health approaches to improve blood pressure
control. We reviewed emerging trends in hypertension population health management and present implementation consid-
erations from an intervention called Team-supported, Electronic health record-leveraged, Active Management (TEAM). By
doing so, we highlight the role of population health managers, practitioners who use population level data and to proactively
engage at-risk patients, in improving blood pressure control.

Recent Findings Within a population health paradigm, we discuss telehealth-delivered approaches to equitably improve
hypertension care delivery. Additionally, we explore implementation considerations and complementary features of team-
based, telehealth-delivered, population health management. By leveraging the unique role and expertise of a population health
manager as core member of team-based telehealth, health systems can implement a cost-effective and scalable intervention
that addresses multi-level barriers to hypertension care delivery.

Summary We describe the literature of telehealth-based population health management for patients with hypertension.
Using the TEAM intervention as a case study, we then present implementation considerations and intervention adaptations to
integrate a population health manager within the health care team and effectively manage hypertension for a defined patient
population. We emphasize practical considerations to inform implementation, scaling, and sustainability. We highlight
future research directions to advance the field and support translational efforts in diverse clinical and community contexts.

Keywords Hypertension - Population health management - Implementation science - Multidisciplinary care team -
Electronic health record - Telemedicine

Introduction

This article is part of the Topical Collection on Telemedicine and
Technology Hypertension (HTN) affects approximately 116 million

adults in the USA [1]. It is one of the most prevalent con-
tributors to cardiovascular disease, resulting in approxi-

> Connor Drake

Connor.drake@duke.edu mately 659,000 deaths in the USA each year [2, 3]. While
! Department of Population Health Sciences, Duke University HTN alone is associated with cardiovascular disease and
School of Medicine, 215 Morris Street, Durham, NC 27701, “all cause” mortality, its high co-occurrence with obesity,
USA dyslipidemia, and diabetes makes HTN a persistent obsta-
* Durham Center of Innovation to Accelerate Discovery cle towards improved outcomes and equity and a significant
and Practice Transformation, Durham Veterans Affairs driver of costs. When adjusting for age, the burden of HTN

Health Care System, Durham, NC, USA . .. . .
Y ! and related chronic conditions falls disproportionately on

underserved communities [4]. As such, improving HTN out-
comes among underserved communities is a priority area
of focus for population health management efforts. Popula-
tion health management is defined by its proactive focus on
the health needs of a defined population or community, in
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contrast to exclusively reacting to individual level patient
medical needs when they arise [5, 6]. Within a population
health paradigm, HTN management leverages technologies
to identify and engage at-risk populations, thereby increas-
ing reach and the potential for impact particularly among
underserved communities.

There are multiple evidence-based strategies to manage
HTN, including lifestyle modifications and medications.
When HTN control is achieved, stroke is reduced 35-40%,
myocardial infarction 20-25%, and heart failure over 50%
[7, 8]. However, uptake of lifestyle modifications and adher-
ence to medications is suboptimal, so HTN control is often
not achieved. In an analysis of 2015-2018 data, only 26.1%
of adults with diagnosed HTN and prescribed medication
achieved HTN control [9]. Patients’ long-term non-adherence
rate to provider’s pharmacotherapy recommendations range
from 50-70% [10]. Patient-level barriers associated with this
lack of treatment and self-management include suboptimal
adherence to medication or behavioral interventions and lack
of knowledge and self-efficacy specific to managing HTN
[11, 12]. Provider-level barriers to evidence-based HTN man-
agement include insufficient time to spend with patients and
clinical inertia which can result in failure to intensify treat-
ments [13—15]. In fact, two-thirds of all suboptimal HTN
treatment in the USA originates from inadequate provider
treatment [16]. Provider challenges related to the complex-
ity of polypharmacy is associated with suboptimal treatment
adherence, which in turn leads to poor HTN control [17].
System level barriers such as a lack of care coordination,
decision support, and access to BP monitoring/follow-up
exacerbate existing challenges to HTN treatment [18]. The
cumulative effect of barriers at the patient, provider, and
system level is suboptimal HTN treatment. To be effective,
population health management initiatives must recognize and
work within and across each of these levels to achieve opti-
mal blood pressure control targets.

In practice, population health management often refers
to a range of health care services and analytics that support
a coordinated and proactive approach to support improved
outcomes for a community. In other words, the goal of popu-
lation health management is to improve the health and well-
being of a specific group of people or community [19ee].
To this end, population health management uses multilevel
approaches that require careful attention to the broader con-
text of patient situations (e.g., low-income communities,
limited transportation options, nutritious food availability,
beliefs and norms, rurality) to better understand context-
specific drivers of outcomes. By taking these multilevel fac-
tors into account, models of care can be more tailored and
responsive.

We summarize emerging evidence to support HTN
population health management as an effective responsive
to the multi-level drivers of inequitable outcomes. First, we
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highlight several distinct yet complementary components
of emerging best practices for designing HTN population
health management initiatives: (1) population health man-
agement and the role of a population health manager; (2)
team-based care; (3) telehealth modalities; and (4) the elec-
tronic health record (EHR). Second, we describe how the
chronic care model can be used to guide the design of multi-
level interventions. Third, we use the TEAM intervention as
a case study to present implementation considerations and
intervention adaptations to effectively manage HTN for a
defined patient population. In describing the implementation
processes, we emphasize practical considerations associated
with intervention design, adaptation, scaling, and sustaina-
bility in real-world contexts. Finally, we provide perspective
on future research directions and opportunities to support the
translation of TEAM and HTN population health approaches
like it into practice.

Components of Approaches to HTN
Population Health Management

1. Population Health Management and the Role of a Popu-
lation Health Manager

Population Health Management Serxner et al. described
the core components of population health management
including attention to the full continuum of care, data shar-
ing, and multidisciplinary care coordination [20]. Simi-
larly, Matthews et al. focused on the shift of the role of
health care systems from sporadic and episodic encoun-
ters to serve individuals in need of immediate care towards
accountability for the health and well-being of an entire
patient population [21]. When treatment interventions
are organized and delivered through a population health
management paradigm, interventions have the potential to
lessen health disparities by proactively focusing on both
unmet clinical and health-related social needs. Examples
of population health management interventions to pro-
mote health equity include implementation of a system-
wide screening intervention to decrease disparities in
colorectal cancer screening rates [22], a care-management
intervention bridging the transition from in-patient to out-
patient mental health care to reduce readmissions of at-risk
patients [23], and community partnerships and coordina-
tion to promote treatment adherence [24, 25¢]. Addition-
ally, interventions based on population health manage-
ment are effective in achieving BP control for patients
with uncontrolled HTN. For example, in a propensity
score-matched cohort study of patients that received multi-
disciplinary team case management to address HTN dispar-
ities in Baltimore, patients that completed all three sessions
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(39%) experienced reductions in systolic (9 mmHg) and
diastolic blood pressure (4 mmHg) greater than matched
controls with no disparities in these reductions among
White and Black patients [26e].

By taking a population health approach, we consider
how inequities and social determinants of health shape
why certain populations have differential health outcomes
[27]. As population health management continues to gain
prominence in the context of value-based care [28], it is
critical to design HTN interventions and support transla-
tional efforts to ensure use in clinical practice. To trans-
late evidence-based population health management inter-
ventions into practice, there are considerations that may
impact the roles, responsibilities, composition, and staffing
priorities of the care team and health system.

Population Health Manager One emerging role that is
central to population health management is that of the
population health manager. A population health manager
is a member of the health care team who uses population-
level health data to identify unmet needs, intervene, and
improve inequities and clinical outcomes among a defined
community, usually within a shared geographic area. When
embedded within the care team, the population health man-
ager provides culturally appropriate counseling and gives
support to patients related to their health self-management,
navigating community resources or social services, and
promoting treatment adherence [29-31]. Furthermore, a
population health manager considers patient-level factors
(e.g., self-efficacy, medical needs, social needs), clinic-level
factors (e.g., specialty providers, community-based care,
wrap-around service availability), and system-level factors
(e.g., physical environment, eligibility and access to health
and social services, and locally available resources), when
developing health strategies [32, 33]. Many times, nurses
fill the role of population health managers as the role, pur-
pose, and function of the population health manager com-
plement the nurse’s training and approach to health and
wellness.

Within the context of HTN, a population health man-
ager would consider the patients’ cultural preferences
and environment to tailor strategies for promoting self-
management and medication and treatment adherence for
HTN risk reduction. The reorientation of the health care
workforce towards population health management, includ-
ing the adoption of population health managers into care
teams, represents an important opportunity to improve
population health HTN outcomes and complement pro-
viders’ clinical management activities.

2. Team-Based Care

Team-based care is an essential component of a popula-
tion health approach for HTN management. Team-based care
models include personnel from both clinical specialties (e.g.,
social work, medicine, nursing) and non-clinical specialties
(e.g., community health worker, data science, informatics) and
are an evidence-based approach to improve health outcomes
and quality of care, especially for those with chronic con-
ditions. Effective team-based care models focus on disease
management, provider coordination, performance measure-
ment, the process of care delivery, and engaging the patient in
decision making to promote self-management [34]. A team-
based approach to HTN care is ideal but can be challenging in
practice; for example, a patient’s primary care provider may
not be able to easily view records and information generated
by other providers. As a result, medication non-adherence or
non-optimal prescribing patterns can result from lack of con-
tinuity of care due to barriers to information sharing [15, 35].
A change in health behavior due to team-based care is particu-
larly relevant to a condition such as HTN in which sustained
treatment adherence and self-management are critical.

HTN team-based care interventions are associated with
improved BP control and lower systolic and diastolic BP
(especially when pharmacists and nurses are involved) and
predict effectiveness of drugs [36ee, 37e]. Specifically, a 2009
meta-analysis by Carter at el. found that HTN interventions
that emphasized integrating complementary roles and clini-
cal specialties had large effect sizes on systolic blood pres-
sure (SBP). For example, effective team-based care strategies
included pharmacist treatment recommendations (—9.30 mm
Hg), nurse led interventions (—4.80 mm Hg), and use of a
treatment algorithm enabled through clinical informaticist
support (—4.00 mm Hg) [36e¢]. Team-based care not only has
the potential to improve HTN outcomes, but also represents an
extremely cost-effective approach to HTN management [38e,
39]. A 2015 economic systematic review of team-based care
interventions to control blood pressure found that they almost
all were cost-effective at the most conservative threshold of
$50,000 per quality-adjusted life-year (QALY) [40]. In addi-
tion, studies demonstrate that team-based care can increase
patient satisfaction [40]. There is also an emerging evidence
base that team-based care may be a mechanism for improving
health equity. An analysis of 12 systematic reviews of the lit-
erature describing promising patterns and designs of interven-
tions to reduce health disparities identified multidisciplinary
team-based care interventions that were culturally tailored as
a promising strategy [41].

3. Leveraging Telehealth Modalities

Effective population health management should consider
strategic integration of existing technologies and digital
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platforms including telehealth to engage patients [42e].
Telehealth is when a healthcare system exchanges medical
information through electronic communication platforms
to address a patient’s health [43, 44]. Telehealth enabled
communication can occur between clinicians, clinician
and patient, and patient and mobile health technology to
perform a variety of services including counseling, medi-
cation management, education, and monitoring. Telehealth
occurs via two-way synchronous video or audio-only (e.g.,
by telephone) communication to complement or substitute
in-person encounters as an efficient and convenient, acces-
sible mechanism for chronic care delivery. Notably, the
COVID-19 global pandemic and associated changes to tel-
ehealth reimbursement and regulatory policies have accel-
erated adoption of telehealth infrastructure across medical
specialty service lines, a trend that continued after in-person
visit volume returned to pre-pandemic levels [45].

There is an emerging evidence base describing effective
telehealth approaches for patients with HTN and related
chronic conditions. Specifically, telehealth technologies rep-
resent an important opportunity to improve HTN population
health by addressing the multi-level drivers of blood pres-
sure control. For example, in a 4-year randomized control
trial, a nurse-led behavioral intervention administered via
telephonic encounters showed an increase in HTN control
by 13% when compared to usual care [46]. Another recent
study showed that when used in conjunction with electronic
health databases, telehealth interventions can improve quality
of life, disease stability, and treatment compliance in elderly
patients with co-morbid diseases [47]. Telehealth interven-
tions are a promising mechanism for modifying patient
non-adherence behaviors [48, 49]. A systematic review of
telehealth application included a broad range of clinical
applications and showed that telehealth interventions as
adjuncts to routine care produces positive outcomes and that
the most pronounced benefits were for chronic conditions
like HTN [45]. For example, telephone-based interventions
improve treatment adherence and blood-pressure control in
individuals with HTN [50e]. Telehealth interventions also
show promise for promoting health equity. When compared
to usual care, nurse implemented telemedicine that combined
behavioral and medical interventions improved mean sys-
tolic blood pressure, especially in African Americans [51].
Telephone-administered behavioral interventions have also
shown success in HTN control and promise in Medicaid
patients [52, 53e, 54, 55, 56e, 57, 58]. For example, in one
2011 study, implementing a telehealth HTN behavioral inter-
vention resulted in treatment adherence increase from 55 to
77% in Medicaid patients [53¢]. One study implementing a
telephone administered behavioral intervention at three pri-
mary care clinics versus nine usual care sites showed success
in larger-scale implementation; however, there is still a gap
between discovery and delivery. Despite evidence that these
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interventions can be effective in controlled research condi-
tions, there is a need to better understand (i) what is neces-
sary to introduce and sustain a novel intervention into routine
clinical care and (ii) what aspects of the intervention are criti-
cal to preserve to produce the same results in “real-world”
clinical and community settings [52]. As telehealth becomes
a more common treatment intervention, health system-wide
data for tailored scaling across a defined population is a criti-
cal need and implementation consideration [59].

4. The Role of the EHR

Effective and efficient HTN care models often feature
the use of EHR technologies to identify patients, coordi-
nate activities, and engage through behavioral interventions
in a timely manner. In fact, emerging technologies related
to telemonitoring’s capture and integration within the EHR
may represent an important opportunity for the field to aug-
ment and synergize with team-based care [60ee]. Thus,
there is an important role for system-level investments in
clinical information systems and technology infrastructure
to facilitate HTN team-based care and population health
management.

Population health management interventions that lever-
age the EHR can improve population health by identifying
high risk patients. EHRs include physical assessments and
medical histories of individual patients to assess cardiovas-
cular risk and rising risk [61]. EHRs can be used to evaluate
interventions and predict risk, especially when integrated
with other sources including data on social determinants
[56e, 62]. For example, data obtained from EHRs can be
used to predict development of HTN and coronary heart
disease, or to track associations between hospitalizations
and patient characteristics related to heart-failure [63—65].
Additionally, EHRs can be used to assess health disparities
[66] and inform the development of interventions to improve
both health equity and outcomes.

The use of EHRSs to inform interventions has implications
for the design of population health surveillance efforts. New
York City created a system to track HTN prevalence using
aggregate EHR data from a network of outpatient practices.
This example represents an opportunity to leverage EHR
infrastructures at the population level and use the EHR to go
beyond syndromic surveillance and quality improvement at
the individual and practice levels [67, 68]. Similarly, when
a health maintenance organization system implemented a
population-based HTN management program, they were
able to achieve above 80% blood pressure control across the
population represented in the hypertension registry [69e]. A
key facet of the program was a comprehensive, EHR-based,
HTN registry to enable customizable queries that informed
prioritization of patient subgroups (e.g., individuals with
poorly controlled hypertension, underserved communities)
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that would benefit from treatment intensification. This risk
stratification is consistent with a review of HTN interven-
tions that found the most effective approaches included
population (e.g., clinic or panel-level review) rather than
an exclusive focus on patient-level intervention [70]. Using
EHRs to enable a HTN population program deployed in con-
cert with a team-based telehealth approach is synergistic and
facilitates response to patient, provider, and system level
barriers to HTN management.

Applying the Chronic Care Model to Design
HTN Population Health Management
Approaches

A HTN intervention within a population health paradigm
should include an inclusive approach which incorporates
chronic care model (CCM) concepts, including self-
management support, care coordination, enhanced clini-
cal information systems (e.g., clinical registries and tel-
ehealth), and decision support [71]. Therefore, data-driven
(e.g., EHR), team-coordinated, telehealth technologies and
intervention strategies facilitated by a population health
manager represent complementary approaches to advance
HTN population health management. We conducted a nar-
rative review to describe the evidence base of these syn-
ergistic strategies that fit seamlessly within a population
health management care paradigm. Table 1 summarizes
particularly relevant studies the describe the role of a popu-
lation health manager and the use of team-based care, the
EHR, and telehealth to better manage HTN.

Based on the range of system-level factors that impact
HTN outcomes and access to care, telehealth and virtual
care address system level barriers to care by facilitating
improved access. However, system level factors and social
determinants of health present unique challenges and oppor-
tunities for uptake. For example, there are concerns that
telehealth technologies may impact health equity if uptake,
particularly for synchronous audio—video technologies, is
greater among wealthier, white, and younger patients [72,
73]. Variation of telehealth use is due to multi-factorial
drivers including differences in social determinants (e.g.,
access to a reliable internet connection, patient and provider
preferences, technological literacy, condition complexity,
and medical visit type) [74-76]. However, evidence from
the VA, which serves a significant rural patient popula-
tion, suggests that telephonic telehealth may be an effec-
tive mechanism for improving access to care for more
remote, underserved communities [77, 78]. While effec-
tive best practices for telehealth continue to emerge across
the care continuum, there is a need to advance integration
of telehealth approaches within a population health man-
agement paradigm (i.e., proactive, focused on a population

and equity), requiring complementary team-based models
of care and EHR-enabled identification and coordination.
To better illustrate the intersection of telehealth and popu-
lation health management, we present an evidence-based
intervention called TEAM [79ee].

Case Study: Team-Supported,
EHR-Leveraged, Active Management (TEAM)
Intervention

As the largest integrated health care system in the USA, the
Veterans Affairs’ Veterans Health Administration (VHA) has
a unique opportunity to manage HTN using a population
health approach and presents an integrated care environ-
ment which allows for a successful intervention because of
advancements in care coordination and management [71].
A population health approach in the context of the VHA
includes leveraging a team of specialists drawing from the
integrated system to work together. Care coordination is an
especially critical consideration for rural communities that
the VHA disproportionately serves, who face challenges
associated with higher rates of HTN and inadequate local
resources [81]. To address this challenge and integrate the
aforementioned components of effective HTN population
health management, we developed Team-supported, EHR-
leveraged, Active Management (TEAM) based on stake-
holder feedback using existing health care system employ-
ees, resources, and technological infrastructure.

TEAM leverages capabilities of an integrated health care
system consistent with best practices for improving HTN
population health outcomes. TEAM includes a targeted
approach to a defined patient population using the electronic
health record, a team-based approach featuring a nurse pop-
ulation health manager and leveraging existing telehealth
infrastructure. TEAM consists of five core components: (1)
identification of patients with uncontrolled HTN for enroll-
ment according to criteria using an EHR-based query; (2)
the patients received a CVD risk letter; (3) the population
health manager created and entered a detailed care plan
based on patient needs; (4) the primary care team ordered
appropriate treatment; and (5) the population health man-
ager reported patient progress [79ee]. These complemen-
tary core components support Veterans in achieving optimal
blood pressure control (Fig. 1). The pilot study of TEAM
intervention demonstrated improved patient and system
level outcomes, including improvements in HTN control
[79ee]. On the patient level, at 45 days following the TEAM
intervention, 40% of patients had blood pressure measure-
ments < 140/90 mm Hg. Compared with baseline (151/95 mm
Hg), there was an average reduction of 11 mmHg and
5 mmHg, on systolic and diastolic blood pressure, respec-
tively. This BP improvement was accomplished through
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Table 1 (continued)

(5

Findings

Intervention description

Setting

Study design

Electronic health record enabled interventions

Author (year)
Jaffe [69¢]

Springer

Group of randomly selected patients with Patients in the KPNC program had a higher

An integrated health system in Northern

Quasi-experimental study

increase in hypertension control (p <0.001)
when compared to controls (national and

state specific means)

HTN within the Kaiser Permanente

California

Northern California (KPNC) Hypertension
program compared with state and national

estimates. HTN control was assessed using

EHRs
Two population health pharmacist (PHP)

=41) were assessed

37) and ANY (n
using Reach, Effectiveness, Adoption,

T (n

A federally qualified health center with 14

Mulrooney [80®] Quality improvement

interventions were evaluated. The

sites throughout Connecticut

Implementation, and Maintenance framework
dimensions. When implementing a PHP,
consider (1) building relationships with
medical team; (2) respect providers

PHP completed assessments and sent

recommendations using EHRs. The Just-

in-time (JIT) approach focused on patients
with same week appointments, and the
Anytime (ANY) approach focused any

workload; (3) sent recommendations in a

concise, timely, and easy to interpret way; (4)
measure effectiveness with defined metrics

patient with uncontrolled HTN regardless

of appointment date

improved patient engagement to adopt self-management
behaviors and engage in productive interactions with their
health care team. After the intervention, 61% of patients
scheduled appointments, 83% attended scheduled appoint-
ments, and 62% contacted a healthcare provider either check
their BP, change medications, or get a referral for a health
service [79ee]. The promising findings of the TEAM inter-
vention are likely due to the complementary components
based on emerging best practices in the HTN population
health management literature; however, the integration of
TEAM into real-world practices required modifications and
adaptations to ensure fit.

TEAM Adaptations

Few research-developed interventions are adopted into
real-world practice settings [82]. When they are, they are
regularly modified or adapted to meet the needs of the tar-
get population or to match the clinical context. Often this
process of modification is driven by constraints or contex-
tual factors (e.g., staffing, cultural considerations, resource
availability) and is done without a strategic or purposeful
approach to ensure fidelity to the intervention’s original
design. To support translational efforts, especially for multi-
level interventions, it is critical to carefully and intention-
ally adapt interventions to match their intended context
without compromising the essential elements that make it
effective. Herein we describe TEAM intervention adapta-
tion to better integrate in real-world clinical environments
within diverse VA clinics. We used the Stirman et al.’s
Framework for Reporting Adaptations and Modifications-
Expanded (FRAME) to analyze and organize TEAM inter-
vention refinements, additions, and modifications [83, 84].
By doing so, both practitioners and researchers can assess
the rationale, timing, relationship to fidelity, and the impact
of the modifications to ensure the intervention will retain
its effectiveness.

FRAME classifies adaptations across different catego-
ries to inform reporting. These include (1) when and how
the modification(s) were made, (2) whether it was planned/
proactive (i.e., an adaptation) or unplanned/reactive, (3) the
stakeholder that determined that the modification should be
made, (4) what is modified, (5) the level of delivery that the
modification is made (e.g., individual, cohort, practitioner,
clinic, network, or system/community), (6) the nature of
content-level modifications (e.g., substitution, addition, inte-
grating other evidence based components), (7) the extent to
which fidelity is preserved, and (8) the modification ration-
ale (e.g., the intent or goal of the modification or the contex-
tual implementation factors that the modification was made
in response to).

We documented the adaptations and changes to the
TEAM protocol by engaging with front-line stakeholders,
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Patient Self-
Management & Shared
Decision Making

*  Provide an ‘activation
letter’ with personalized
treatment options and
self-management
activities with
corresponding projected
risk reductions.

*  Patientdirected care
plan for blood pressure
control

Telehealth
Outreach

*  Synchronous audio or
audio-video telehealth
modalities to improve
patient directed care
plans for blood pressure
control

EHR Support

Team-Based Care
Planning

0 0 0
r\ﬁq L Determine referrals to
O behavioral
interventions, outreach
from other members of
the care team. or
medication prescriptions
made based on patient
directed care plan

Population Health
Manager (PHM)

S

* Identify eligible patients
with uncontrolled BP

¢ Counsel patients on self-
management

*  Connect patient with
services

*  Notify patient’s
provider/care team with
a personalized care plan

*  Ongoing monitor and
support for patients that
remain non-adherent

. EHR based algorithms to identify at-risk patients
. Documentation of patient directed care plans for blood pressure

control

. Generation of population or panel reports

Fig.1 TEAM intervention core components, including team-based care planning, population health manager, EHR support, telehealth outreach,
and patient self-management and shared decision-making, represented as an interconnected cycle

investigators, and research staff. Once feedback had been
collated, we organized and reported adaptations to inter-
vention components consistent with FRAME. Adaptations
were developed proactively and iteratively at a single site
during a pilot phase to identify barriers to implementation
and implementation strategies. We focused on adaptations
across four core elements of the TEAM intervention: (i)
identification and screening of eligible patients; (ii) recruit-
ment and outreach; (iii) patient engagement and activa-
tion; (iv): EHR-enabled documentation and team-based
care planning. The evaluation of modifications to improve
fit with local practice patterns and capabilities can inform
the design of implementation strategies and provide practi-
cal considerations for practitioners for integrating TEAM
and evidence-based HTN population health management
approaches like it (see Table 2). For example, we found
that adaptations ranged from minor “tweaks” to facilitate
adoption (e.g., minor changes to inclusion criteria to reach
more patients or utilizing locally available technologies to
promote communication and care planning) to more signifi-
cant alterations of the intervention (e.g., removing medi-
cation adjustments as a component of the intervention).

These data on implementation and adaptations were used
to identify relevant and agreed upon implementation strate-
gies to overcome anticipated implementation barriers as we
implemented TEAM at additional subsequent VHA sites. By
providing guidance and technical assistance on permissible
adaptations that can be made without compromising inter-
vention fidelity, translational efforts to integrate TEAM into
real-world clinical settings can be better supported.

Implementation Considerations and Lessons
Learned

Adaptations are a key concept in implementation to improve
intervention fit or effectiveness in a specific context. The
aforementioned modifications rarely exist within a vacuum
and are often made in response to implementation factors.
To highlight implementation factors associated with TEAM,
we assessed implementation context based on the Consoli-
dated Framework For Implementation Research (CFIR), a
framework centered on (1) intervention characteristics, or
attributes of TEAM that impact implementation success;
(2) outer setting, or economic and social factors within the

@ Springer
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community and health system that affect implementation;
(3) inner setting, or contextual factors within the health sys-
tem and clinics that influence implementation; (4) individual
characteristics of the individuals that use TEAM; and (5)
implementation processes, or actions taken by individu-
als to implement [85, 86]. The experience using a popula-
tion health manager within a multi-level HTN population
health management intervention requires attention to the
implementation factors across domains captured by CFIR.
In Table 3, we summarize these lessons learned and map
them to CFIR domains and constructs to illustrate the com-
plex interplay between the intervention, context, and the
dynamic processes, systems, and agents that can drive or
inhibit implementation, for example, defining roles and per-
formance metrics and establishing communication channels
and protocols for team-based care.

Conclusion

HTN population health management is an important frontier
for the field that requires adapting best practices within a
population health paradigm consistent with the CCM. We
describe relevant literature and discuss the resulting impli-
cations for staffing, organization of care, integration of tech-
nologies and analytics, and implementation by exploring
promising, evidence-based components including leveraging
the EHR, team-based care, telehealth, and novel care team
composition (e.g., the role of a population health manager).
These strategies and components are successful because they
advance HTN care in a CCM consistent and organized way
within a population health paradigm by being responsive to
the multi-level drivers of poor HTN adherence and outcomes.

We use the TEAM intervention as an exemplar that has
demonstrated improved patient and system level outcomes,
including improvements in HTN control [79ee]. Specifi-
cally, TEAM improved engagement and management in
patients with high BP and led to improved clinical out-
comes [79ee]. We also explore the challenges to trans-
lating intervention components developed in a research
context into routine care and the need for strategic and
proactive adaptation. In doing so, we highlight the com-
plex interplay and practical considerations of modifying
an intervention to facilitate adoption balanced with the
importance of maintaining fidelity to evidence-based
components. These adaptations range from “tweaks” to
substantive modifications and should be monitored care-
fully to ensure that effectiveness is not diminished. The
experience with TEAM in the VA highlights the promise
of translational efforts but should be interpreted with cau-
tion. As TEAM and interventions like it are moved out-
side of a VA institutional environment into community and
other clinical contexts, further adaptation will be needed in

response to dynamic factors including patient characteris-
tics, data availability, and existing infrastructure.
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