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Abstract

Hypertension is one of the most important risk factors that contribute to incident cardiovascular
events. A multitude of US and international hypertension guidelines, scientific statements, and
policy statements have recommended evidence-based approaches for hypertension management
and improved blood pressure (BP) control. These recommendations are based largely on high-
quality observational and randomized controlled trial data. However, recent published data
demonstrate troubling temporal trends with declining BP control in the United States after
decades of steady improvements. Therefore, there is a widening disconnect between what
hypertension experts recommend and actual BP control in practice. This scientific statement
provides information on the implementation strategies to optimize hypertension management
and to improve BP control among adults in the United States. Key approaches include
antiracism efforts, accurate BP measurement and increased use of self-measured BP monitoring,
team-based care, implementation of policies and programs to facilitate lifestyle change,
standardized treatment protocols using team-based care, improvement of medication acceptance
and adherence, continuous quality improvement, financial strategies, and large-scale dissemination
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and implementation. Closing the gap between scientific evidence, expert recommendations, and
achieving BP control, particularly among disproportionately affected populations, is urgently
needed to improve cardiovascular health.

Keywords
AHA Scientific Statements; blood pressure; hypertension

Hypertension is one of the most important risk factors that contribute to incident
cardiovascular events, including coronary heart disease, stroke, and heart failure, as well

as kidney disease.12 Hypertension is also associated with more disability-adjusted life-years
lost in the United States than other modifiable cardiovascular disease risk factors.1:3

TRENDS IN PREVALENCE, AWARENESS, TREATMENT, AND CONTROL OF
HYPERTENSION

In the NHANES (National Health and Nutrition Examination Survey), among US adults
with hypertension, blood pressure (BP) control, defined as systolic BP <140 mm Hg and
diastolic BP <90 mm Hg, increased from 31.8% in 1999 to 2000 to 53.0% in 2009 to 2010
and 53.8% in 2013 to 2014.4 BP control then fell to 48.4% in 2015 to 2016 and 43.7%

in 2017 to 2018.# Among adults with hypertension, hypertension awareness increased from
69.9% in 1999 to 2000 to 84.7% in 2013 to 2014 and then declined to 77.0% in 2017 to
2018. Among adults who reported being aware that they had hypertension, antihypertensive
medication use increased from 85.0% in 1999 to 2000 to 92.7% in 2009 to 2010 and
declined to 88.2% in 2017 to 2018. A more recent study using data from NHANES 2009 to
2012, 2013 to 2016, and 2017 to 2020 has confirmed that BP control has declined.

In NHANES 2015 to 2018, access to care, including lack of health care insurance, not
having a regular source of health care, and not having a health care visit in the past year,
was associated with having uncontrolled BP.# There are racial disparities in BP control.#
Compared with non-Hispanic White adults, BP control in 2015 to 2018 was less likely
among non-Hispanic Black adults (age- and sex-adjusted prevalence ratio, 0.85 [95% ClI,
0.77-0.94]), non-Hispanic Asian adults (prevalence ratio, 0.86 [95% CI, 0.75-0.99]), and
Hispanic adults (prevalence ratio, 0.83 [95% ClI, 0.72-0.96]). After further adjustment for
education, household income, type of health insurance, and access to care, the racial and
ethnic disparity in BP control was attenuated and remained statistically significant for
non-Hispanic Black adults (prevalence ratio, 0.88 [95% CI, 0.81-0.96]). In another study
by Egan et al® using data from NHANES 2015 to 2018, non-Hispanic Black and Hispanic
adults were less likely to have controlled BP than non-Hispanic White adults in unadjusted
analyses (odds ratio, 0.79 [95% ClI, 0.66—-0.95] for non-Hispanic Black adults and 0.74
[95% CI, 0.57-0.95] for Hispanic adults). Non-Hispanic Asian adults were not examined
in this study. After adjustment for access to care, education, and obesity, the disparity

in BP control between non-Hispanic Black and non-Hispanic White adults and between
Hispanic and non-Hispanic White adults was attenuated (adjusted odds ratio, 0.84 [95% ClI,
0.70-1.00] and 0.98 [95% ClI, 0.74-1.30], respectively).® These findings suggest that racial
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and ethnic disparities in BP control may be partially explained by socioeconomic status or
cardiovascular risk factors such as obesity.

Although multiple epidemiological studies have demonstrated that non-Hispanic Black
adults have been the population at highest risk for hypertension-related morbidity and
mortality compared with non-Hispanic White adults, other racial and ethnic groups also

are at high risk. Recent data have also shown that Hispanic populations and Indigenous
populations in the United States have a high prevalence of uncontrolled BP.”8 However, data
examining intersectionality theory (ie, the intersection of race and ethnicity, sex, and other
factors) with hypertension or BP control are scarce.?

BP CONTROL DURING THE CORONAVIRUS DISEASE 2019 PANDEMIC

During the coronavirus disease 2019 (COVID-19) pandemic, the use of telehealth, defined
as telecommunication technology to connect patients and clinicians who are physically
apart, expanded as in-person office visits decreased.10 In a study of 461 362 Medicare
beneficiaries in 441 primary care clinics, patients with hypertension who had a telehealth
visit were less likely to have a BP measurement recorded in their electronic health

record than those with an in-person visit (32% versus 96%, respectively).1! In an
employer-sponsored wellness program of 464 585 participants, both systolic and diastolic
BPs increased during the COVID-19 pandemic.12 Emerging evidence suggests that the
COVID-19 pandemic may have disrupted routine health care and may have exacerbated
decreases in hypertension awareness and control.13:14 Data from 3 large US health
systems (N=137 593) demonstrated that during the first 8 months of the COVID-19
pandemic (April-November), systolic and diastolic BPs increased by 1.79 mm Hg (95%
Cl, 1.57-2.01) and 1.30 mm Hg (95% Cl, 1.18-1.42), respectively, compared with a
prepandemic period (April 2018-January 2020).15 Optimal telehealth use for hypertension
management includes regular and ongoing monitoring with validated self-measured BP
(SMBP) monitoring devices, electronic transmission of the BP readings from the devices
to the clinicians for evaluation, and consultation by either phone or video with a team to
implement strategies for BP control if readings are high.16

PURPOSE OF THIS SCIENTIFIC STATEMENT

The declining BP control*8 indicates widening gaps between what experts recommend in
guidelines and scientific statements and successful hypertension management. In addition,
most guidelines and scientific statements have not focused on implementation strategies
for BP control. The writing group for this scientific statement was tasked with providing
information on implementation strategies to optimize the treatment of hypertension and to
improve BP control among US adults, including disproportionately affected populations.
This scientific statement focuses on strategies at multiple levels of the socioecological
framework.1” The online Data Supplement includes the search strategy used to inform this
scientific statement.
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BP MEASUREMENT AND EVIDENCE-BASED BP CONTROL
INTERVENTIONS

The most recent US guideline includes updates on the definition of hypertension, target BP
levels, BP measurement, and interventions to control BP.18 The accurate measurement of
BP is the basis for proper hypertension diagnosis and management.18:19 The determination
of BP control is based on the average of multiple office BP measurements with or

without out-of-office BP measurements, including ambulatory BP monitoring or SMBP
monitoring.18 Lifestyle modification strategies, including weight loss, healthy diet, reduced
intake of dietary sodium, enhanced intake of dietary potassium, increased physical activity,
and moderation in alcohol consumption, are recommended as first-line therapy.18 First-
line antihypertensive medication should include thiazide-type diuretics, calcium channel
blockers, angiotensin-converting enzyme inhibitors, and angiotensin receptor blockers.18:19
Guidelines have also stated that 2 first-line agents of different classes are recommended in
adults with stage 2 hypertension and an average systolic/diastolic BP >20/10 mm Hg above
their BP target.18 Furthermore, treatment with a single-dose combination pill may improve
antihypertensive medication adherence and BP control.1819

BARRIERS TO SUCCESSFUL IMPLEMENTATION OF BP CONTROL
INTERVENTIONS

Identifying and addressing barriers to successful implementation of interventions is a critical
component of BP control.20 Social determinants of health (SDOH) are the conditions in
which people live and work that affect health risks and outcomes. Adverse SDOH include
socioeconomic factors (eg, disinvestment in education, low health literacy, inadequate
employment opportunities, constrained social support, concentrated poverty) and the built
environment (eg, inadequate-quality affordable housing, fragmented and undermaintained
transportation systems, neighborhood deprivation). They can affect health directly through
stress and other mechanisms and indirectly by influencing the ability to adapt behaviors and
preventing access to quality health care.?! Race is a social construct, and racial disparities

in BP control are not due to inherent biological causes or genetic traits?223 but can be
explained by SDOH and the experience of racism, which is a major cause of adverse
SDOH.24 A meta-analysis of 44 studies?® demonstrated that perceived racial discrimination,
including institutional racism, was associated with hypertension status and higher BP.

Herein, the socioecological framework!” was used as a guide to identify potential barriers
to the successful implementation of BP control interventions (Table 1). The socioecological
framework includes barriers at several levels—individual, organization, community, and
policy—that may be singular or exist across multiple levels. Many of the SDOH operate at
multiple levels of the socioecological framework and impede successful BP control.3:26:27
Although the underlying causes of the recent decline in BP control have not yet been fully
elucidated, this scientific statement focuses on the major barriers to BP control.
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Individual-Level Barriers

In a study of patients within a primary care clinic, BP control and hypertension management
were associated with patient beliefs.28 Suboptimal adherence to antihypertensive medication
is a well-recognized barrier to achieving BP control.29 Additional examples of barriers
include declination of lifestyle modifications, neuropsychological disorders affecting
cognition, substance abuse, low digital literacy, lack of transportation or lack of time off

to attend clinical visits (ie, due to lack of childcare, adult care, elder care, or time off

from work), and lack of access to high-speed internet and SMBP monitoring devices.30-31
There are several important barriers to improved BP control at the clinician level, including
confusion and perception that hypertension guidelines are too complex or lack of belief in
or agreement with guideline recommendations; therapeutic inertia, including concerns about
side effects and the presence of comorbidities; competing priorities and lack of time; and
implicit bias among the health care workforce.32-36 Clinicians may also not believe that BP
measured in the office setting reflects their patients’ real BP in normal daily life, which may
lead to clinical inertia if out-of-office BP measurements are not performed.3’

Organization-Level Barriers

A barrier at the organization level is a lack of standardized and accurate BP measurements.
BP measurement is often performed inaccurately in clinical practice, which may lead to
underestimation or overestimation of BP.38 The underestimation or overestimation of BP
can have a substantial impact on the number of people misclassified as having their BP
controlled and whether antihypertensive medications should be appropriately intensified.3?
A lack of workflow support for SMBP monitoring impedes the uptake of this evidence-
based practice; examples of necessary support include personnel to receive, interpret, and
provide feedback to the patient and integration of SMBP monitoring devices with or without
telemonitoring into the electronic health record.3:36.40.41

Community-Level Barriers

Limited access to healthy food, safe places to exercise because of issues such as traffic

or crime, and access to health care services are examples of community-level barriers
experienced at the community, state, or regional level that can affect people’s abilities to
control their BP.3 In addition, people from underrepresented racial and ethnic groups and
historically excluded populations are further negatively affected by long-standing inequities,
including income inequality, racial segregation, and interpersonal and structural racism. In

a study of Black participants with hypertension and their family members, community-level
barriers included few places to exercise within neighborhoods, lack of resources to check BP
between office visits, and insufficient access to fresh affordable produce.#2:43 Neighborhood
infrastructure issues, including lack of recreational activities and quality housing options, are
barriers to BP control.#445 Additional barriers include lack of communal social support*
and neighborhood racial residential segregation.4’ Many of these community-level barriers
are rooted in economic/social inequities. Addressing economic disparities may contribute
greatly to a reduction in health inequities.
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Policy-Level Barriers

Lack of sufficient insurance coverage is considered a major barrier to implementation of
BP control interventions. Uncontrolled BP is more likely among adults without compared
with those with health insurance.* Additional barriers include insufficient coverage for
medication formulations and modes of prescription delivery that improve medication
adherence, inadequate coverage of SMBP monitoring devices, limited reimbursement for
services provided by health care extenders, including pharmacists and community health
workers, and other inadequate reimbursement models for hypertension care at the primary
care level.2941:46.48-50 There has also been a lack of regulation of sodium content in
restaurant and processed food.>1

STRATEGIES TO IMPROVE BP CONTROL

Key approaches that cut across different socioecological framework levels include
antiracism efforts,24 accurate BP measurement and increased use of SMBP monitoring,18-3
team-based care,5? lifestyle modification strategies,®3-5° standardized treatment protocols
using team-based care, %657 improved medication acceptance and adherence,2® continuous
quality improvement (QI),8 financial strategies that sustain the implementation of effective
treatment strategies,*8 and large-scale dissemination and implementation®® (Table 2 and
Figure).

Table 3 indicates the socioecological framework level that each approach targets. The
implementation of multiple approaches simultaneously while also leveraging evidence-
based implementation science strategies®® will likely lead to improved BP control. For
example, Fontil et al%6 demonstrated in an implementation study that adapting Kaiser
Permanente Northern California’s evidence-based hypertension protocols consisting of a
standardized BP measurement protocol, team-based care, standardized treatment protocols,
and performance reports led to improved BP control in a racially and ethnically diverse
network of safety-net clinics in San Francisco.

ANTIRACISM EFFORTS

Racism can occur and operate on multiple levels, including but not limited to individual,
interpersonal, internalized, institutional, and structural racism.6” A meta-analysis of 44
studies demonstrated that perceived racial discrimination, including institutional racism, was
associated with hypertension status and higher BP for individuals identifying as Black.2>
Data from the Jackson Heart Study demonstrated that among 1845 Black adults, high
compared with low levels of lifetime discrimination were associated with a higher incidence
of hypertension (hazard ratio, 1.34 [95% ClI, 1.07-1.68]).8 Studies examining the impact

of structural racism on hypertension and antiracism implementation studies focused on
improving BP control represent a critical gap in the literature. As described in the 2020
American Heart Association (AHA) presidential advisory,2* efforts to address racism at
multiple levels, including at the structural level, are needed, and several approaches are
proposed (Table 2) because racism is a driver of hypertension disparities. For example, the
presidential advisory states that systems at all levels of intervention should be restructured to
improve conditions that affect health in workplaces, neighborhoods, and schools among
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historically underrepresented and excluded groups. The advisory also states that this

and other antiracism strategies should be addressed for the evidence-based interventions
discussed later to be optimally implemented in the populations who can benefit most. As
evidence-based interventions are being implemented, populations and communities who are
disproportionately affected by hypertension due to adverse SDOH should be prioritized. The
advisory also advocates for cultural tailoring to improve uptake.

ACCURATE BP MEASUREMENT AND INCREASED SMBP MONITORING

Recent hypertension guidelines and statements!8:3941 provide descriptions of standardized
BP measurement protocols using validated BP devices. The US Blood Pressure Validated
Device Listing®® and STRIDEBP’0 websites list validated BP devices for use in office

and out-of-office settings. Oscillometric BP devices that obtain BP readings automatically
at preset intervals are preferred over manual devices.3° Guidelines!8 71 endorse out-of-
office BP monitoring for confirming the diagnosis of hypertension and determining

BP control. SMBP monitoring improves BP control, particularly when provided with
cointerventions, which include education, behavioral change management, communication
of treatment recommendations to patients, telemonitoring and telecounseling, nurse or
pharmacist management of antihypertensive medication, or prescription monitoring.*! Data
from randomized controlled trials have demonstrated that using SMBP monitoring, with

or without telemonitoring, to titrate antihypertensive medication leads to lower BP than
titration guided by office BP and is likely to be cost-effective.”273 Publicly available online
resources exist to instruct patients and clinicians in accurate BP measurement and the
successful conduct of SMBP monitoring.’4-76

Accurate office BP measurement and SMBP monitoring strategies have been successfully
implemented in primary care practices and community settings. For example, the American
Medical Association (AMA) MAP Framework is a practical model that summarizes best
practices in 3 intuitive domains: measure accurately, act rapidly, and partner with patients.
A set of checklists that include accurate office BP measurement, evidence-based treatment
protocols, and engaging patients in self-management and SMBP monitoring help clinical
teams overcome challenges to effectively controlling BP in patients with hypertension.’’
An intervention program based on the AMA MAP Framework (AMA MAP BP), which
included 20 hours of practice facilitation and monthly dashboards for physicians and staff
in 16 family medicine clinics and >16 000 patients, resulted in improved BP measurement
accuracy and decreased therapeutic inertia, with improved BP control from 64% to 74%,
which was sustained at 12 months.’” Strategies for implementing accurate office BP
measurement included training clinic staff using standardized protocols with proper patient
preparation and position, using the correct cuff size, and using a validated and automated
device to obtain multiple readings. Strategies for implementing SMBP monitoring included
use of standardized monitoring protocols, patient education on hypertension management
and how to perform SMBP monitoring, effective patient-centric communication, use of

a systematic approach to ensuring that patients and clinicians act rapidly to elevated BP
readings, and telephone-based guidance on BP readings.’’:’8
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The transmission of SMBP readings to the care team and communication of the treatment
plan back to the patient have been underused and are inadequate in most care settings.”®
The use of SMBP monitoring with telemonitoring increases the sharing of patient-collected
data with the care team and facilitates treatment decisions that are communicated back to
the patient. Studies show that expanding access to validated telemonitoring devices and
high-speed internet and cloud services in rural and low-socioeconomic-status communities
can help ensure that implementation of these technologies does not widen disparities in BP
control.89 Having structured fields in the electronic health record for documenting average
systolic and diastolic SMBP readings may also facilitate more timely treatment decisions.

TEAM-BASED CARE

Team-based health care is the provision of health services to individuals, families, or their
communities by at least 2 health care professionals who work collaboratively with patients
and their caregivers—to the extent preferred by each patient—to accomplish shared goals
within and across settings to achieve coordinated, high-quality care.52 A systematic review8!
of 100 randomized controlled trials focusing on multilevel, multicomponent implementation
strategies for BP control among patients with hypertension (N=55 000) demonstrated that
team-based care was most effective, with an average systolic BP decrease of 7.1 mm Hg.

In addition to medication titration by a nurse or pharmacist, cointerventions such as health
coaching, SMBP monitoring, and clinician training were often incorporated. Systematic
reviews from the Community Preventive Services Task Force looked at 80 studies from 1980
to 201349 and 54 studies from 2012 to 2020.82 In both systematic reviews, team-based care
was effective, especially when using nurses and pharmacists, with an increase in BP control
of 12% and 8.5%, respectively. The 2020 systematic review found that team-based care was
cost-effective.82 In another systematic review of 26 studies of multicomponent interventions
in community health centers serving mainly underrepresented racial and ethnic groups,
pharmacists and community health workers were effective in improving BP control 83 Team-
based care has also been shown to be effective in various community settings, including
barbershops, faith-based organizations, pharmacies, and home out-reach visits,49.84.85

LIFESTYLE MODIFICATION STRATEGIES

Large-scale implementation and uptake of lifestyle programs more broadly remain
challenging because of coverage policies, capacity/training within health systems,

patient engagement, and clinician apathy or skepticism that lifestyle modification

will be successful.86:87 Clinicians are often untrained in effective lifestyle counseling
techniques.88:89 Studies have shown that when clinician referral to lifestyle counselors is
incorporated into clinician workflows, there is an improvement in BP control attributed

to increased support and monitoring of lifestyle interventions.®C Other strategies include
improving the built environment (ie, access to healthy foods and green spaces) and reducing
dietary sodium in processed and commercial foods. For example, findings from the UK
Biobank study of 429 334 participants demonstrated that each interquartile increment

in walkability was associated with lower systolic and diastolic BPs and lower risk for
hypertension (risk ratio, 0.97 [95% CI, 0.96-0.98]).91 A modeling study using NHANES
data evaluated the impact of New York City’s voluntary National Salt Reduction Initiative
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dietary sodium standards for commercially processed and prepared foods on US sodium
intake and projected a reduction in the proportion of US adults consuming excess

dietary sodium (=2300 mg sodium) from 88% to 71%.%2 Recently, the US Food and

Drug Administration issued guidance on voluntary targets for the reduction of sodium in
commercially processed, packaged, and prepared food with a goal of reducing average daily
sodium to 3000 mg over a 2.5-year period.>!

ANTIHYPERTENSIVE MEDICATION TREATMENT PROTOCOLS

Standardized antihypertensive medication treatment protocols are a mainstay for treating
hypertension and improving BP control93 and may help to achieve equitable care.%*
Protocols support once-daily, low-cost, effective BP medications, medication intensification
and adherence, and timely follow-up. They also facilitate team-based medication titration
such as with nurses or clinical pharmacists. Treatment protocols have typically been
implemented successfully as part of bundled interventions through the use of standard QI
approaches, including practice facilitation and audit and feedback.%® Treatment protocols
have also been implemented through the use of team-based care models with staffled
monthly visits to enhance treatment intensification using stepped treatment protocols to
improve BP control.”7:95.96

IMPROVING ACCEPTANCE OF AND ADHERENCE TO ANTIHYPERTENSIVE
MEDICATIONS

The 2021 AHA scientific statement “Medication Adherence and Blood Pressure Control”2?
summarizes the contribution of antihypertensive medication adherence on BP control and
provides strategies to improve antihypertensive medication adherence. Many successful
interventions are multicomponent and intensive; therefore, a sustained coordinated effort
that targets multiple barriers to medication taking in an individual is likely to be the

most effective approach.2? Strategies that improve adherence to antihypertensive medication
include the use of simplified medication regimens (ie, once-daily dosing and single-

dose combination pills or polypills)®7-98 or blister/dose packs (ie, medications packaged
together to take at specific times).%° Additional strategies for improving medication
adherence include refill reminders, electronic monitoring and feedback, medication refill
synchronization, use of patient financial incentives, pharmacist-led interventions, use of
SMBP monitoring, addressing health literacy, motivational interventions, and effective
communication.22-100 Facilitating access to multiple strategies can help clinicians, health
systems, and insurers to maximize the effects of taking antihypertensive medication.

CONTINUOUS QI

Walsh et al®8 categorized QI strategies into clinician focused (education, reminders, audit
and feedback), patient focused (education, reminders, promotion of self-management), and
system focused (team change, financial incentives). A systematic review of 44 clinical
trials of QI strategies, consisting of 34 randomized controlled trials, 5 quasi-randomized
controlled trials, and 5 controlled before-after studies, showed that the majority of QI
strategies demonstrated improvements in BP.101 Strategies that included team change,

Hypertension. Author manuscript; available in PMC 2023 October 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

Page 10

patient education, facilitated relay of clinical data (ie, clinical information collected directly
from patients and relayed to the clinician when the data were not routinely collected

during a visit), or promotion of self-management had greater improvements in BP control.
Another systematic review92 by the National Heart, Lung, and Blood Institute looked
specifically at clinician issues affecting implementation of clinical practice guidelines:
reminders, educational out-reach visits (academic detailing), audit and feedback, and
financial incentives. Audit and feedback were found to be effective in improving both
processes of care and clinical outcomes, particularly in terms of clinician adherence to
guidelines. A key feature of large, high-performing health systems is regular performance
feedback to practices and clinicians. In the Veterans Administration,103 where BP control
rates improved from 45% to 76% between 2000 and 2010, automatic reminders in the
electronic medical record alerted clinicians when BP was elevated. Regular feedback was
given to clinicians based on regimen adjustment and performance relative to national
standards. In Kaiser Permanente Southern California, % where BP control increased from
54% to 86% from 2004 to 2010, feedback was provided to overcome physician therapeutic
inertia, with lower-performing physicians receiving additional education, mentoring, and
coaching. As described, AMA MAP BP, an intervention program’’ based on the AMA MAP
Framework, which included 20 hours of practice facilitation with monthly dashboards for
physicians and staff, resulted in improved BP control.

FINANCIAL STRATEGIES

Strong evidence supports that reducing or eliminating patient out-of-pocket costs of
antihypertensive medications improves hypertension control.48 Although almost all effective
monotherapy and single-dose combination antihypertensive medications have low-cost
options, cost can be a burden when a patient is on 7 to 10 medications because of

having multiple chronic conditions or when the use of the newer single-dose combination
antihypertensive medications is considered.194.105 Beyond medications, SMBP monitoring
devices may not be affordable for many patients. Data on the impact of eliminating cost
sharing for patients with regard to SMBP monitoring devices are limited. Current coverage
for devices is insufficient, and although a plan may partially cover automatic devices,
inadequate coverage remains problematic for wider implementation of SMBP monitoring.4!
Some clinical settings have implemented device loaner programs, although they are not

yet wide-spread.196 Rethinking insurance coverage through a value-based insurance design
model, which includes both antihypertensive medication and SMBP monitoring devices, can
improve costs related to individuals not taking medications as prescribed.197:198 providing
medications and devices is often cost neutral or cost saving for insurers because they

are preventing the high cost of later complications and hospitalizations.#1:199 Because
antihypertensive medication adherence can be improved by simplifying medication regimens
and refill synchronization, ideal antihypertensive medication coverage would support these
prescribing and dispensing methods.110

Financial incentives as part of QI efforts have been shown to improve BP control®7:99 and
are currently used in many value-based payment models. Financial incentives for providing
services for lifestyle counseling may be advantageous for implementing lifestyle changes
for BP control more broadly in clinical practice and health systems. For SMBP monitoring,
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lack of adequate reimbursement for clinician and staff time to train patients to use devices
and interpret patient-generated BP readings may prevent clinicians from recommending
SMBP monitoring.%9 On January 1, 2020, 2 Current Procedural Terminology codes, 99473
and 99474, were introduced for initial and ongoing clinical services for SMBP monitoring,
although they are currently underused.16:41

LARGE-SCALE IMPLEMENTATION AND DISSEMINATION

Large scale implementation and dissemination of evidence-based strategies to improve BP
control have been successful in accelerating the translation of evidence into care.59.65.66
Active implementation efforts have had greater impact than passive dissemination strategies,
although these efforts are often used together to enhance impact.>® Consultation and practice
facilitation, which includes not only QI but also practice management, coaching, and
organizational management delivered on site by a trained individual or team, have been

a cornerstone of successful large-scale implementation efforts. A systematic review by Wang
et al'11 demonstrated that practice facilitation led to improvements in BP and cardiovascular
disease.

The Centers for Disease Control and Prevention, the Centers for Medicare & Medicaid
Services, the Agency for Healthcare Research and Quality, the Health Resources and
Services Administration, Million Hearts, the National Association of Community Health
Centers, the AMA, the AHA, and others have focused on BP control efforts. Many of

these efforts focus on selected areas of the socioecological framework, focus on selected
regions or states, or are time limited because of grant or program funding and therefore have
limited reach. Coordinated multilevel interventions across the United States could facilitate
large-scale implementation and dissemination to improve BP control; sustainability efforts
could ensure that the gains in BP control are maintained.

Increased education for interested parties, including patients, clinicians, practices, health
systems, community organizations, the private sector (including insurance companies),

and governmental agencies, may help with successful implementation of aforementioned
strategies for improved BP control by interested parties. Some key areas of education are
adverse implications to public health attributable to poor BP control, barriers to BP control,
and the potential for implementation strategies to improve BP control.

PRIORITIES

Strategies at the individual, organization, community, and policy levels could help to close
the gap between scientific recommendations and BP control. This AHA/AMA scientific
statement has identified the following top strategic priorities, organized by implementation
approach:

. Antiracism efforts

- Adverse SDOH can be mitigated through partnership with
underrepresented racial and ethnic groups or historically excluded
communities, and mitigation efforts can be paired with multilevel
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strategies that support wider adoption of evidence-based interventions
for BP control to increase access to high-quality health care services
within communities.

. Accurate BP measurement and increased use of SMBP monitoring

- Increase and synergize efforts to educate and train clinicians and
patients in how to select validated BP measurement devices and to
measure BP accurately inside and outside of the office setting

- Increase the use of SMBP monitoring in clinical practice supported by
patient engagement

- Create a robust, integrated, and scalable health information technology
infrastructure for efficiently relaying patient SMBP data to the care
team and communicating the treatment plan back to the patients

. Team-based care

- Wider implementation to disseminate and sustain team-based care in
practice settings, including advanced practice health care professionals,
nurses, pharmacists, care managers, and community health care workers

. Lifestyle modification strategies

- Use of individual-level and system-level strategies to reduce sodium
levels in food, to increase access to healthy food, and to ensure safe
areas for physical exercise

. Standardized treatment protocols using team-based care

- Increase use of standardized antihypertensive medication treatment
protocols as part of team-based care

- Increase use of once-daily, low-cost, effective BP medications and
single-dose combination pill regimens

. Improving medication acceptance and adherence

- Optimize antihypertensive medication adherence through
multicomponent interventions that optimize prescribing and dispensing
methods

- Ask patients to communicate their preferences about antihypertensive
medication

. Continuous QI

- Wider implementation of continuous QI with clear, time-defined,
standardized metrics coupled with reminders and regular feedback to
clinicians and practices

. Financial strategies
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Expansion of coverage that supports SMBP monitoring, including
devices and telemonitoring services

Financial incentives to disseminate and sustain team-based care in
practice settings

Financial incentives for providing services for lifestyle counseling

. Large-scale dissemination and implementation

Dissemination efforts at the individual, organization, and community
levels can be coupled with strong and actionable antiracist policies.

Successful implementation strategies for BP control are multilevel,
sustainable, adaptable, and culturally appropriate and provide equitable
health care.

Broader use of practice facilitation to improve BP control

Support of large-scale implementation and dissemination efforts by
national partners would help accelerate the translation of evidence-
based best practices into care.

Critical implementation and dissemination gaps are summarized in Table 4.

SUMMARY

Despite multiple advancements in hypertension management, BP control has recently
fallen in the United States. Although BP can be controlled with lifestyle modification

and antihypertensive medications, increasing gaps are noted between recommendations
from guidelines and scientific statements and successful BP control. Barriers to BP
control exist across multiple levels of the socioecological framework, including individual,
organization, community, and policy levels. Key areas for implementation include antiracism
efforts; accurate BP measurement; team-based care; lifestyle modification programs at

the organization, community, and policy levels; standardized treatment protocols using
team-based care; medication acceptance and adherence; continuous Ql; and financial
levers. These strategies could be coupled with successful large-scale implementation and
dissemination strategies and shared accountability at multiple levels of the socioecological
framework to achieve successful BP control in the United States.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Hypertension. Author manuscript; available in PMC 2023 October 16.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Abdalla et al.

Disclosures

Page 14

Writing Group Disclosures
Writing Other Speakers’ Consultant/
group Research research | bureau/ Expert | Ownership | advisory
member | Employment | grant support | honoraria | witness | interest board Other
Daichi Columbia None None None None None None None
Shimbo University

Irving

Medical

Center
Marwah Columbia None None None None None None None
Abdalla University

Irving

Medical

Center
Shari D. MetroHealth | CDC REACH | None None None None None None
Bolen Medical grant

Center, Case | (coinvestigator

Western linking a

Reserve project that

University screens and

links patients
to community
resources for
social
determinants
of health) ;
Agency for
Health Care
Research and
Quality
(funded to
establish a
statewide
cardiovascular
health
collaborative
and
implement a
heart-healthy
quality
improvement
project in 60
primary care
practices
across the
state focused
on
hypertension
and smoking
cessation.
They do not
promote
specific
medications or
devices as part
of this
project.) ";
Ohio
Department of
Medicaid
(project to
continue to
disseminate
evidence-
based best
practices to
primary care
teams around
cardiovascular
topics. They

Hypertension. Author manuscript; available in PMC 2023 October 16.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Abdalla et al.

Page 15
Writing Other Speakers’ Consultant/
group Research research | bureau/ Expert | Ownership | advisory
member | Employment | grant support | honoraria | witness | interest board Other
do not
recommend
specific
medicatiops or
devices.)
Jeffrey Regional None None None None None PAHO (Pan None
Brettler Hypertension American
Program, Health .
Southern Organization)
California
Permanente
Medical
Group
Department
of Health
Systems
Science,
Kaiser
Permanente
Bernard J.
Tyson School
of Medicine
Brent M. | American None None None None None UpToDate None
Egan Medical (CME
Association accredited) t
Keith C. Tulane None None None None None Nova}retis*; Eli None
Ferdinand | University, Lilly .
School of Amgen ;
Medicine Quantum
Genomjcs ;
Sanofi .
Medtronic *;
Novo .
Nordisk
Cassandra | The None None None None None None None
D. Ford University of
Alabama
Capstone
College of
Nursing
Daniel T. | Medical NHLBI None None None None None None
Lackland | University of | (steering
South committee and
Carolina executive
committee
chair for
CARD,LA
study) ;
NHLBI (chair
of OSMB for
the RURAL
study)
Hilary K. | Centers for None None None None None None None
Wall Disease
Control and
Prevention

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived
conflicts of interest as reported on the Disclosure Questionnaire, which all members of the writing group are required to
complete and submit. A relationship is considered to be “significant” if (a) the person receives $5000 or more during any
12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or
share of the entity, or owns $5000 or more of the fair market value of the entity. A relationship is considered to be “modest”

if it is less than “significant” under the preceding definition.

Modest.

7LSignificant.

Hypertension. Author manuscript; available in PMC 2023 October 16.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Abdalla et al.

Page 16
Reviewer Disclosures
Other Speakers’ Consultant/
Research research | bureau/ Expert | Ownership | advisory
Reviewer | Employment | grant support | honoraria | witness | interest board Other
James B. | University of | Apple None None None None PhaseBio© | None
Byrd Michigan (coinvestigator
on a project
funded by
Apple) ; NIH/
NHLBI (NIH
grant
K23HL128909)
; FastGrants
(COoVID-19
clinical trial)
Robert University of | NIH (research None None None None None None
M. Carey | Virginia grant on
Health hypertension) t
System
Paul University of | None None None None None None None
Muntner | Alabama at
Birmingham
Gbenga New York None None None None None None None
Ogedegbe | University
School of
Medicine
Suzanne University of | CinCor (UAB None None None None CinCor None
Oparil Alabama at site PI, primary Pharma
Birmingham | aldosterone Inc;
study) ; HIGI Preventric
(UAB site PI, Diagnostics,
BP . Inc
Validation) *;
UAB site PI,
GMRx2
treatment of
hypertension

T

his table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts

of interest as reported on the Disclosure Questionnaire, which all reviewers are required to complete and submit. A
relationship is considered to be “significant” if (a) the person receives $5000 or more during any 12-month period, or 5%
or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or
owns $5000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than

“significant” under the preceding definition.
*

Modest.

fSignificant.

REFERENCES

1.

Poulter NR, Prabhakaran D, Caulfield M. Hypertension. Lancet. 2015;386:801-812. doi: 10.1016/
S0140-6736(14)61468-9 [PubMed: 25832858]

. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP,
Chamberlain AM, Cheng S, Delling FN, et al. ; on behalf of the American Heart Association
Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics Subcommittee.
Heart disease and stroke statistics—2021 update: a report from the American Heart Association.
Circulation. 2021;143:e254-e743. doi: 10.1161/CIR.0000000000000950 [PubMed: 33501848]

. The Surgeon General’s Call to Action to Control Hypertension. US Department of Health and
Human Services; 2020.

4. Muntner P, Hardy ST, Fine LJ, Jaeger BC, Wozniak G, Levitan EB, Colantonio LD. Trends in

blood pressure control among US adults with hypertension, 1999-2000 to 2017-2018. JAMA.
2020;324:1190-1200. doi: 10.1001/jama.2020.14545 [PubMed: 32902588]

Hypertension. Author manuscript; available in PMC 2023 October 16.




1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

Page 17

. Muntner P, Miles MA, Jaeger BC, Hannon L 3rd, Hardy ST, Ostchega Y, Wozniak G, Schwartz

JE. Blood pressure control among US adults, 2009 to 2012 through 2017 to 2020. Hypertension.
2022;79:1971-1980. doi: 10.1161/HYPERTENSIONAHA.122.19222 [PubMed: 35616029]

. Egan BM, Li J, Sutherland SE, Rakotz MK, Wozniak GD. Hypertension control in the United States

2009 to 2018: factors underlying falling control rates during 2015 to 2018 across age- and race-
ethnicity groups. Hypertension. 2021;78:578-587. doi: 10.1161/HYPERTENSIONAHA.120.16418
[PubMed: 34120453]

. Campos CL, Rodriguez CJ. High blood pressure in Hispanics in the United States: a review. Curr

Opin Cardiol. 2019;34:350-358. doi: 10.1097/HC0O.0000000000000636 [PubMed: 31045586]

. Foulds HJ, Warburton DE. The blood pressure and hypertension experience among North American

Indigenous populations. J Hypertens. 2014;32:724-734. doi: 10.1097/HJH.0000000000000084
[PubMed: 24609208]

. Crenshaw K Demarginalizing the Intersection of Race and Sex: A Black Feminist

Critique of Antidiscrimination Doctrine, Feminist Theory and Antiracist Politics. 2013. https://
scholarship.law.columbia.edu/faculty_scholarship/3007/

. Alexander GC, Tajanlangit M, Heyward J, Mansour O, Qato DM, Stafford RS. Use and content
of primary care office-based vs telemedicine care visits during the COVID-19 pandemic in the
US. JAMA Netw Open. 2020;3:€2021476. doi: 10.1001/jamanetworkopen.2020.21476 [PubMed:
33006622]

Beckman AL, King J, Streat DA, Bartz N, Figueroa JF, Mostashari F. Decreasing primary care
use and blood pressure monitoring during COVID-19. Am J Manag Care. 2021;27:366-368. doi:
10.37765/ajmc.2021.88644 [PubMed: 34533905]

Laffin LJ, Kaufman HW, Chen Z, Niles JK, Arellano AR, Bare LA, Hazen SL. Rise in blood
pressure observed among US adults during the COVID-19 pandemic. Circulation. 2021;145:235-
237. doi: 10.1161/CIRCULATIONAHA.121.057075 [PubMed: 34865499]

Shah NP, Clare RM, Chiswell K, Navar AM, Shah BR, Peterson ED. Trends of blood pressure
control in the U.S. during the COVID-19 pandemic. Am Heart J. 2022;247:15-23. doi: 10.1016/
J.ahj.2021.11.017 [PubMed: 34902314]

Ye S, Anstey DE, Grauer A, Metser G, Moise N, Schwartz J, Kronish |, Abdalla M. The impact of
telemedicine visits on the controlling high blood pressure quality measure during the COVID-19
pandemic: retrospective cohort study. JMIR Form Res. 2022;6:€32403. doi: 10.2196/32403
[PubMed: 35138254]

Gotanda H, Liyanage-Don N, Moran AE, Krousel-Wood M, Green JB, Zhang Y, Nuckols TK.
Changes in blood pressure outcomes among hypertensive individuals during the COVID-19
pandemic: a time series analysis in three US healthcare organizations. Hypertension.
2022;79:2733-2742. doi: 10.1161/HYPERTENSIONAHA.122.19861 [PubMed: 36317526]

Wall HK, Wright JS, Jackson SL, Daussat L, Ramkissoon N, Schieb LJ, Stolp H, Tong X,
Loustalot F. How do we jump-start self-measured blood pressure monitoring in the United States?
Addressing barriers beyond the published literature. Am J Hypertens. 2022;35:244-255. doi:
10.1093/ajh/hpab170 [PubMed: 35259238]

Sallis JF, Owen N, Fisher EB. Ecological models of health behavior. In: Glanz K, Rimer BK,
Viswanath K, eds. Health Behavior and Health Education: Theory, Research, and Practice. Jossey-
Bass; 2008:465-485.

Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins KJ, Dennison Himmelfarb

C, DePalma SM, Gidding S, Jamerson KA, Jones DW, et al. 2017 ACC/AHA/AAPA/ABC/
ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, evaluation,
and management of high blood pressure in adults: a report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice Guidelines [published correction
appears in Hypertension. 2018;71:e140-e144]. Hypertension. 2018;71:e13-e115. doi: 10.1161/
HY'P.0000000000000065 [PubMed: 29133356]

Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, Clement DL, Coca A, de
Simone G, Dominiczak A, et al. ; ESC Scientific Document Group. 2018 ESC/ESH guidelines for
the management of arterial hypertension. Eur Heart J. 2018;39:3021-3104. doi: 10.1093/eurheartj/
ehy339 [PubMed: 30165516]

Hypertension. Author manuscript; available in PMC 2023 October 16.


https://scholarship.law.columbia.edu/faculty_scholarship/3007/
https://scholarship.law.columbia.edu/faculty_scholarship/3007/

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 18

Ogedegbe G Barriers to optimal hypertension control. J Clin Hypertens (Greenwich).
2008;10:644-646. doi: 10.1111/j.1751-7176.2008.08329.x [PubMed: 18772648]

World Health Organization. Closing the gap in a generation: health equity through action on the
social determinants of health: final report of the Commission on Social Determinants of Health
2008. Accessed March 2, 2023. https://who.int/publications/i/item/WHO-IER-CSDH-08.1

American Medical Association. Racial essentialism in medicine. Accessed March
2, 2023. https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?
uri=%2FAMADoc%2Fdirectives.xml-D-350.981.xml

American Medical Association. Elimination of race as a proxy for ancestry, genetics,

and biology in medical education, research and clinical practice. Accessed March

2, 2023. https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?
uri=%2FAMADO0c%2FHOD.xml-H-65.953.xml

Churchwell K, Elkind MSV, Benjamin RM, Carson AP, Chang EK, Lawrence W, Mills A,
Odom TM, Rodriguez CJ, Rodriguez F, et al. ; on behalf of the American Heart Association.
Call to action: structural racism as a fundamental driver of health disparities: a presidential
advisory from the American Heart Association. Circulation. 2020;142:e454—e468. doi: 10.1161/
CIR.0000000000000936 [PubMed: 33170755]

Dolezsar CM, McGrath JJ, Herzig AJM, Miller SB. Perceived racial discrimination and
hypertension: a comprehensive systematic review. Health Psychol. 2014;33:20-34. doi: 10.1037/
a0033718 [PubMed: 24417692]

World Health Organization. A conceptual framework for action on the social determinants of
health 2010. Accessed March 2, 2023. https://who.int/publications/i/item/9789241500852

Commodore-Mensah Y, Turkson-Ocran RA, Foti K, Cooper LA, Himmelfarb CD. Associations
between social determinants and hypertension, stage 2 hypertension, and controlled blood pressure
among men and women in the United States. Am J Hypertens. 2021;34:707-717. doi: 10.1093/ajh/
hpab011 [PubMed: 33428705]

Kressin NR, Elwy AR, Glickman M, Orner MB, Fix GM, Borzecki AM, Katz LA, Cortés

DE, Cohn ES, Barker A, et al. Beyond medication adherence: the role of patients’ beliefs and

life context in blood pressure control. Ethn Dis. 2019;29:567-576. doi: 10.18865/ed.29.4.567
[PubMed: 31641324]

Choudhry NK, Kronish IM, Vongpatanasin W, Ferdinand KC, Pavlik VN, Egan BM, Schoenthaler
A, Houston Miller N, Hyman DJ; on behalf of the American Heart Association Council on
Hypertension; Council on Cardiovascular and Stroke Nursing; and Council on Clinical Cardiology.
Medication adherence and blood pressure control: a scientific statement from the American Heart
Association. Hypertension. 2022;79:e1-e14. doi: 10.1161/HYP.0000000000000203 [PubMed:
34615363]

Poon 10, Etti N, Lal LS. Does the use of home blood pressure monitoring vary by race, education,
and income? Ethn Dis. 2010;20:2—-6. [PubMed: 20178174]

Stupplebeen DA, Pirkle CM, Sentell TL, Nett BMI, llagan LSK, Juan B, Medeiros J, Keliikoa
LB. Self-measured blood pressure monitoring: program planning, implementation, and lessons
learned from 5 federally qualified health centers in Hawai’i. Prev Chronic Dis. 2020;17:E47. doi:
10.5888/pcd17.190348 [PubMed: 32584755]

Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, Rubin HR. Why

don’t physicians follow clinical practice guidelines? A framework for improvement. JAMA.
1999;282:1458-1465. doi: 10.1001/jama.282.15.1458 [PubMed: 10535437]

Casey DE Jr. Why don’t physicians (and patients) consistently follow clinical practice guidelines?
JAMA Intern Med. 2013;173:1581-1583. doi: 10.1001/jamainternmed.2013.7672 [PubMed:
23897435]

Josiah Willock R, Miller JB, Mohyi M, Abuzaanona A, Muminovic M, Levy PD.

Therapeutic inertia and treatment intensification. Curr Hypertens Rep. 2018;20:4. doi: 10.1007/
$11906-018-0802-1 [PubMed: 29380142]

Milman T, Joundi RA, Alotaibi NM, Saposnik G. Clinical inertia in the pharmacological
management of hypertension: a systematic review and meta-analysis. Medicine (Baltimore).
2018;97:€11121. doi: 10.1097/md.0000000000011121 [PubMed: 29924011]

Hypertension. Author manuscript; available in PMC 2023 October 16.


https://who.int/publications/i/item/WHO-IER-CSDH-08.1
https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?uri=%2FAMADoc%2Fdirectives.xml-D-350.981.xml
https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?uri=%2FAMADoc%2Fdirectives.xml-D-350.981.xml
https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?uri=%2FAMADoc%2FHOD.xml-H-65.953.xml
https://policysearch.ama-assn.org/policyfinder/detail/racism%20social%20construct?uri=%2FAMADoc%2FHOD.xml-H-65.953.xml
https://who.int/publications/i/item/9789241500852

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Page 19

Ravenell J, Ogedegbe G. Unconscious bias and real-world hypertension outcomes: advancing
disparities research. J Gen Intern Med. 2014;29:973-975. doi: 10.1007/s11606-014-2849-2
[PubMed: 24710995]

Safford MM, Shewchuk R, Qu H, Williams JH, Estrada CA, Ovalle F, Allison JJ. Reasons for not
intensifying medications: differentiating “clinical inertia” from appropriate care. J Gen Intern Med.
2007;22:1648-1655. doi: 10.1007/s11606-007-0433-8 [PubMed: 17957346]

Badeli H, Assadi F. Strategies to reduce pitfalls in measuring blood pressure. Int J Prev Med.
2014;5(suppl 1):S17-S20. [PubMed: 24791186]

Muntner P, Shimbo D, Carey RM, Charleston JB, Gaillard T, Misra S, Myers MG, Ogedegbe

G, Schwartz JE, Townsend RR, et al. ; on behalf of the American Heart Association Council

on Hypertension; Council on Cardiovascular Disease in the Young; Council on Cardiovascular
and Stroke Nursing; Council on Cardiovascular Radiology and Intervention; Council on Clinical
Cardiology; and Council on Quality of Care and Outcomes Research. Measurement of blood
pressure in humans: a scientific statement from the American Heart Association. Hypertension.
2019;73:e35-e66. doi: 10.1161/HYP.0000000000000087 [PubMed: 30827125]

Omboni S, Panzeri E, Campolo L. E-health in hypertension management: an insight into the
current and future role of blood pressure telemonitoring. Curr Hypertens Rep. 2020;22:42. doi:
10.1007/s11906-020-01056-y [PubMed: 32506273]

Shimbo D, Artinian NT, Basile JN, Krakoff LR, Margolis KL, Rakotz MK, Wozniak G; on

behalf of the American Heart Association and the American Medical Association. Self-measured
blood pressure monitoring at home: a joint policy statement from the American Heart Association
and American Medical Association [published correction appears in Circulation. 2020;142:e64].
Circulation. 2020;142:e42-e63. doi: 10.1161/CIR.0000000000000803 [PubMed: 32567342]
Flynn SJ, Ameling JM, Hill-Briggs F, Wolff JL, Bone LR, Levine DM, Roter DL, Lewis-Boyer

L, Fisher AR, Purnell L, et al. Facilitators and barriers to hypertension self-management in

urban African Americans: perspectives of patients and family members. Patient Prefer Adherence.
2013;7:741-749. doi: 10.2147/PPA.S46517 [PubMed: 23966772]

Kaiser P, Diez Roux AV, Mujahid M, Carnethon M, Bertoni A, Adar SD, Shea S, McClelland

R, Lisabeth L. Neighborhood environments and incident hypertension in the Multi-Ethnic Study
of Atherosclerosis. Am J Epidemiol. 2016;183:988-997. doi: 10.1093/aje/kwv296 [PubMed:
27188946]

Al-Bayan M, Islam N, Edwards S, Duncan DT. Neighborhood perceptions and hypertension
among low-income Black women: a qualitative study. BMC Public Health. 2016;16:1075. doi:
10.1186/512889-016-3741-2 [PubMed: 27733142]

Wexler R, Elton T, Pleister A, Feldman D. Barriers to blood pressure control as reported by African
American patients. J Natl Med Assoc. 2009;101:597-603. doi: 10.1016/s0027-9684(15)30947-0
[PubMed: 19585931]

Ogedegbe G, Harrison M, Robbins L, Mancuso CA, Allegrante JP. Barriers and facilitators

of medication adherence in hypertensive African Americans: a qualitative study. Ethn Dis.
2004;14:3-12. [PubMed: 15002917]

Kershaw KN, Robinson WR, Gordon-Larsen P, Hicken MT, Goff DC Jr, Carnethon MR, Kiefe
Cl, Sidney S, Diez Roux AV. Association of changes in neighborhood-level racial residential
segregation with changes in blood pressure among Black adults: the CARDIA Study. JAMA Intern
Med. 2017;177:996-1002. doi: 10.1001/jamainternmed.2017.1226 [PubMed: 28505341]

Njie GJ, Finnie RK, Acharya SD, Jacob V, Proia KK, Hopkins DP, Pronk NP, Goetzel RZ,

Kottke TE, Rask KJ, et al. ; Community Preventive Services Task Force. Reducing medication
costs to prevent cardiovascular disease: a community guide systematic review. Prev Chronic Dis.
2015;12:E208. doi: 10.5888/pcd12.150242 [PubMed: 26605708]

Proia KK, Thota AB, Njie GJ, Finnie RK, Hopkins DP, Mukhtar Q, Pronk NP, Zeigler D, Kottke
TE, Rask KJ, et al. ; Community Preventive Services Task Force. Team-based care and improved
blood pressure control: a community guide systematic review. Am J Prev Med. 2014;47:86-99.
doi: 10.1016/j.amepre.2014.03.004 [PubMed: 24933494]

Liyanage-Don N, Fung D, Phillips E, Kronish IM. Implementing home blood pressure monitoring
into clinical practice. Curr Hypertens Rep. 2019;21:14. doi: 10.1007/s11906-019-0916-0
[PubMed: 30747350]

Hypertension. Author manuscript; available in PMC 2023 October 16.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Abdalla et al.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

Page 20

US Food and Drug Administration. Guidance for industry: voluntary sodium reduction goals 2021.
Accessed March 2, 2023. https://fda.gov/regulatory-information/search-fda-guidance-documents/
guidance-industry-voluntary-sodium-reduction-goals

Mitchell P, M. Wynia R, Golden B, McNellis S, Okun CE, Webb VR, Von Kohorn | Core
principles & values of effective team-based health care. 2012. National Academy of Medicine.
Accessed March 2, 2023. https://nam.edu/perspectives-2012-core-principles-values-of-effective-
team-based-health-care/

Jonas DE, Garbutt JC, Amick HR, Brown JM, Brownley KA, Council CL, Viera AJ, Wilkins TM,
Schwartz CJ, Richmond EM, et al. Behavioral counseling after screening for alcohol misuse in
primary care: a systematic review and meta-analysis for the U.S. Preventive Services Task Force.
Ann Intern Med. 2012;157:645-654. doi: 10.7326/0003-4819-157-9-201211060-00544 [PubMed:
23007881]

Lin JS, O’Connor E, Whitlock EP, Beil TL. Behavioral counseling to promote physical
activity and a healthful diet to prevent cardiovascular disease in adults: a systematic review
for the U.S. Preventive Services Task Force. Ann Intern Med. 2010;153:736-750. doi:
10.7326/0003-4819-153-11-201012070-00007 [PubMed: 21135297]

Appel LJ, Champagne CM, Harsha DW, Cooper LS, Obarzanek E, Elmer PJ, Stevens VJ, Vollmer
WM, Lin PH, Svetkey LP, et al. ; Writing Group of the PREMIER Collaborative Research Group.
Effects of comprehensive lifestyle modification on blood pressure control: main results of the
PREMIER clinical trial. JAMA. 2003;289:2083-2093. doi: 10.1001/jama.289.16.2083 [PubMed:
12709466]

Protocol for controlling hypertension in adults. Accessed March 2, 2023. https://
millionhearts.hhs.gov/files/hypertension-protocol.pdf

American Medical Association MAP BP. Hypertension medication treatment protocol.
Accessed March 2, 2023. https://ama-assn.org/system/files/2020-11/hypertension-medication-
treatment-protocol.pdf

Walsh JM, Sundaram V, McDonald K, Owens DK, Goldstein MK. Implementing effective
hypertension quality improvement strategies: barriers and potential solutions. J Clin Hypertens
(Greenwich). 2008;10:311-316. doi: 10.1111/j.1751-7176.2008.07425.x [PubMed: 18401229]

Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of innovations in

service organizations: systematic review and recommendations. Milbank Q. 2004;82:581-629.

doi: 10.1111/j.0887-378X.2004.00325.x [PubMed: 15595944]

Centers for Disease Control and Prevention. Million Hearts Hypertension Control Change Package.
Accessed March 2, 2023. https://millionhearts.hhs.gov/filessHTN_Change_Package.pdf

American Medical Association. Target: BP. Accessed March 2, 2023. https://targetbp.org

National Association of Community Health Centers. Improving blood pressure control For African
Americans roadmap. Accessed March 2, 2023. https://nachc.org/wp-content/uploads/2021/09/
BPAA-Roadmap_08252021.pdf

Million Hearts. Self-measured blood pressure (SMBP) monitoring. Accessed March 2, 2023.
https://millionhearts.hhs.gov/about-million-hearts/optimizing-care/smbp.html

Ritchey MD, Hannan J, Wall HK, George MG, Sperling LS. Notes from the field: characteristics
of Million Hearts Hypertension Control Champions, 2012-2019. MMWR Morb Mortal Wkly Rep.
2020;69:196-197. doi: 10.15585/mmwr.mm6907a5 [PubMed: 32078589]

Moise N, Cene CW, Tabak RG, Young DR, Mills KT, Essien UR, Anderson CAM, Lopez-
Jimenez F; on behalf of the American Heart Association Council on Epidemiology and
Prevention; Council on Hypertension; and Stroke Council. Leveraging implementation science
for cardiovascular health equity: a scientific statement from the American Heart Association.
Circulation. 2022;146:e260—e278. doi: 10.1161/CIR.0000000000001096 [PubMed: 36214131]
Fontil V, Gupta R, Moise N, Chen E, Guzman D, McCulloch CE, Bibbins-Domingo K. Adapting
and evaluating a health system intervention from Kaiser Permanente to improve hypertension
management and control in a large network of safety-net clinics. Circ Cardiovasc Qual Outcomes.
2018;11:e004386. doi: 10.1161/CIRCOUTCOMES.117.004386 [PubMed: 30002140]

Hypertension. Author manuscript; available in PMC 2023 October 16.


https://fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-voluntary-sodium-reduction-goals
https://fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-voluntary-sodium-reduction-goals
https://nam.edu/perspectives-2012-core-principles-values-of-effective-team-based-health-care/
https://nam.edu/perspectives-2012-core-principles-values-of-effective-team-based-health-care/
https://millionhearts.hhs.gov/files/hypertension-protocol.pdf
https://millionhearts.hhs.gov/files/hypertension-protocol.pdf
https://ama-assn.org/system/files/2020-11/hypertension-medication-treatment-protocol.pdf
https://ama-assn.org/system/files/2020-11/hypertension-medication-treatment-protocol.pdf
https://millionhearts.hhs.gov/files/HTN_Change_Package.pdf
https://targetbp.org
https://nachc.org/wp-content/uploads/2021/09/BPAA-Roadmap_08252021.pdf
https://nachc.org/wp-content/uploads/2021/09/BPAA-Roadmap_08252021.pdf
https://millionhearts.hhs.gov/about-million-hearts/optimizing-care/smbp.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Page 21

Brondolo E, Love EE, Pencille M, Schoenthaler A, Ogedegbe G. Racism and hypertension:
a review of the empirical evidence and implications for clinical practice. Am J Hypertens.
2011;24:518-529. doi: 10.1038/ajh.2011.9 [PubMed: 21331054]

Forde AT, Sims M, Muntner P, Lewis T, Onwuka A, Moore K, Diez Roux AV. Discrimination
and hypertension risk among African Americans in the Jackson Heart Study. Hypertension.
2020;76:715-723. doi: 10.1161/HYPERTENSIONAHA.119.14492 [PubMed: 32605388]

US Blood Pressure Validated Device Listing (VDLTM). Accessed March 2, 2023. https://
validatebp.org

European Society of Hypertension, International Society of Hypertension, World Hypertension
League. STRIDEBP. Accessed March 2, 2023. https://stridebp.org

Krist AH, Davidson KW, Mangione CM, Cabana M, Caughey AB, Davis EM, Donahue
KE, Doubeni CA, Kubik M, Li L, et al. ; US Preventive Services Task Force. Screening
for hypertension in adults: US Preventive Services Task Force reaffirmation recommendation
statement. JAMA. 2021;325:1650-1656. doi: 10.1001/jama.2021.4987 [PubMed: 33904861]

McManus RJ, Mant J, Franssen M, Nickless A, Schwartz C, Hodgkinson J, Bradburn P,

Farmer A, Grant S, Greenfield SM, et al. ; TASMINH4 Investigators. Efficacy of self-monitored
blood pressure, with or without telemonitoring, for titration of antihypertensive medication
(TASMINH4): an unmasked randomised controlled trial. Lancet. 2018;391:949-959. doi: 10.1016/
S0140-6736(18)30309-X [PubMed: 29499873]

Monahan M, Jowett S, Nickless A, Franssen M, Grant S, Greenfield S, Hobbs FDR, Hodgkinson J,
Mant J, McManus RJ. Cost-effectiveness of telemonitoring and self-monitoring of blood pressure
for antihypertensive titration in primary care (TASMINH4). Hypertension. 2019;73:1231-1239.
doi: 10.1161/HYPERTENSIONAHA.118.12415 [PubMed: 31067190]

American Heart Association, American Medical Association. Target BP: how to measure your
BP at home. Accessed March 2, 2023. https://targetbp.org/tools_downloads/how-to-accurately-
measure-blood-pressure-2/

American Heart Association, American Medical Association. Target BP: self measured blood
pressure training video. Accessed March 2, 2023. https://targetbp.org/tools_downloads/self-
measured-blood-pressure-video/

Centers for Disease Control and Prevention. Self-measured blood pressure monitoring

action steps for clinicians. Accessed March 2, 2023. https://millionhearts.hhs.gov/files/
MH_SMBP_Clinicians.pdf

Egan BM, Sutherland SE, Rakotz M, Yang J, Hanlin RB, Davis RA, Wozniak

G. Improving hypertension control in primary care with the measure accurately, act

rapidly, and partner with patients protocol. Hypertension. 2018;72:1320-1327. doi: 10.1161/
HYPERTENSIONAHA.118.11558 [PubMed: 30571231]

Boonyasai RT, Rakotz MK, Lubomski LH, Daniel DM, Marsteller JA, Taylor KS, Cooper LA,
Hasan O, Wynia MK. Measure accurately, act rapidly, and partner with patients: an intuitive and
practical three-part framework to guide efforts to improve hypertension control. J Clin Hypertens
(Greenwich). 2017;19:684-694. doi: 10.1111/jch.12995 [PubMed: 28332303]

Fang J, Luncheon C, Wall HK, Wozniak G, Loustalot F. Self-measured blood pressure monitoring
among adults with self-reported hypertension in 20 US states and the District of Columbia, 2019.
Am J Hypertens. 2021;34:1148-1153. doi: 10.1093/ajh/hpab091 [PubMed: 34097724]

Clark D 3rd, Woods J, Zhang Y, Chandra S, Summers RL, Jones DW. Home blood pressure
telemonitoring with remote hypertension management in a rural and low-income population.
Hypertension. 2021;78:1927-1929. doi: 10.1161/HYPERTENSIONAHA.121.18153 [PubMed:
34757773]

Mills KT, Obst KM, Shen W, Molina S, Zhang HJ, He H, Cooper LA, He J. Comparative
effectiveness of implementation strategies for blood pressure control in hypertensive patients: a
systematic review and meta-analysis. Ann Intern Med. 2018;168:110-120. doi: 10.7326/M17-1805
[PubMed: 29277852]

Community Preventive Services Task Force. Heart Disease and Stroke Prevention: Team-

based Care to Improve Blood Pressure Control. 2020. Accessed March 2, 2023. https://
thecommunityguide.org/sites/default/files/assets/HDSP-Team-Based-Care-508.pdf

Hypertension. Author manuscript; available in PMC 2023 October 16.


https://validatebp.org
https://validatebp.org
https://stridebp.org
https://targetbp.org/tools_downloads/how-to-accurately-measure-blood-pressure-2/
https://targetbp.org/tools_downloads/how-to-accurately-measure-blood-pressure-2/
https://targetbp.org/tools_downloads/self-measured-blood-pressure-video/
https://targetbp.org/tools_downloads/self-measured-blood-pressure-video/
https://millionhearts.hhs.gov/files/MH_SMBP_Clinicians.pdf
https://millionhearts.hhs.gov/files/MH_SMBP_Clinicians.pdf
https://thecommunityguide.org/sites/default/files/assets/HDSP-Team-Based-Care-508.pdf
https://thecommunityguide.org/sites/default/files/assets/HDSP-Team-Based-Care-508.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

83.

84.

85.

86.

87.

88.

89.

90.

9L

92.

93.

94.

95.

96.

97.

Page 22

Pasha M, Brewer LC, Sennhauser S, Alsawas M, Murad MH. Health care delivery interventions
for hypertension management in underserved populations in the United States: a systematic review.
Hypertension. 2021;78:955-965. doi: 10.1161/HYPERTENSIONAHA.120.15946 [PubMed:
34397275]

Victor RG, Lynch K, Li N, Blyler C, Muhammad E, Handler J, Brettler J, Rashid M, Hsu B,
Foxx-Drew D, et al. A cluster-randomized trial of blood-pressure reduction in Black barbershops.
N Engl J Med. 2018;378:1291-1301. doi: 10.1056/NEJM0al717250 [PubMed: 29527973]

Schoenthaler AM, Lancaster KJ, Chaplin W, Butler M, Forsyth J, Ogedegbe G. Cluster randomized
clinical trial of FAITH (Faith-Based Approaches in the Treatment of Hypertension) in Blacks.

Circ Cardiovasc Qual Outcomes. 2018;11:€004691. doi: 10.1161/CIRCOUTCOMES.118.004691
[PubMed: 30354579]

Hebert ET, Caughy MO, Shuval K. Primary care providers’ perceptions of physical activity
counselling in a clinical setting: a systematic review. Br J Sports Med. 2012;46:625-631. doi:
10.1136/bjsports-2011-090734 [PubMed: 22711796]

Kushner RF. Barriers to providing nutrition counseling by physicians: a survey of primary care
practitioners. Prev Med. 1995;24:546-552. doi: 10.1006/pmed.1995.1087 [PubMed: 8610076]

Sierpina VS, Welch K, Devries S, Eisenberg D, Levine L, McKee J, Dalal M, Mendoza P,
Gutierrez J, Robertson S, et al. What competencies should medical students attain in nutritional
medicine? Explore (N Y). 2016;12:146-147. doi: 10.1016/j.explore.2015.12.012

Vetter ML, Herring SJ, Sood M, Shah NR, Kalet AL. What do resident physicians know about
nutrition? An evaluation of attitudes, self-perceived proficiency and knowledge. J Am Coll Nutr.
2008;27:287-298. doi: 10.1080/07315724.2008.10719702 [PubMed: 18689561]

Nguyen-Huynh MN, Young JD, Ovbiagele B, Alexander JG, Alexeeff S, Lee C, Blick N, Caan BJ,
Go AS, Sidney S. Effect of lifestyle coaching or enhanced pharmacotherapy on blood pressure
control among Black adults with persistent uncontrolled hypertension: a cluster randomized
clinical trial. JAMA Netw Open. 2022;5:€2212397. doi: 10.1001/jamanetworkopen.2022.12397
[PubMed: 35583869]

Sarkar C, Webster C, Gallacher J. Neighbourhood walkability and incidence of hypertension:
findings from the study of 429,334 UK Biobank participants. Int J Hyg Environ Health.
2018;221:458-468. doi: 10.1016/j.ijheh.2018.01.009 [PubMed: 29398408]

Cogswell ME, Patel SM, Yuan K, Gillespie C, Juan W, Curtis CJ, Vigneault M, Clapp J, Roach P,
Moshfegh A, et al. Modeled changes in US sodium intake from reducing sodium concentrations
of commercially processed and prepared foods to meet voluntary standards established in North
America: NHANES. Am J Clin Nutr. 2017;106:530-540. doi: 10.3945/ajcn.116.145623 [PubMed:
28701299]

Go AS, Bauman MA, Coleman King SM, Fonarow GC, Lawrence W, Williams KA, Sanchez

E; American Heart Association. An effective approach to high blood pressure control: a science
advisory from the American Heart Association, the American College of Cardiology, and the
Centers for Disease Control and Prevention [published correction appears in Hypertension.
2014;63:e175]. Hypertension. 2014;63:878-885. doi: 10.1161/HYP.0000000000000003 [PubMed:
24243703]

Zheutlin AR, Mondesir FL, Derington CG, King JB, Zhang C, Cohen JB, Berlowitz DR, Anstey
DE, Cushman WC, Greene TH, et al. Analysis of therapeutic inertia and race and ethnicity in

the Systolic Blood Pressure Intervention Trial: a secondary analysis of a randomized clinical

trial. JAMA Netw Open. 2022;5:€2143001. doi: 10.1001/jamanetworkopen.2021.43001 [PubMed:
35006243]

Jaffe MG, Lee GA, Young JD, Sidney S, Go AS. Improved blood pressure control associated with
a large-scale hypertension program. JAMA. 2013;310:699-705. doi: 10.1001/jama.2013.108769
[PubMed: 23989679]

Sim JJ, Handler J, Jacobsen SJ, Kanter MH. Systemic implementation strategies to improve
hypertension: the Kaiser Permanente Southern California experience. Can J Cardiol. 2014;30:544—
552. doi: 10.1016/j.cjca.2014.01.003 [PubMed: 24786445]

Claxton AJ, Cramer J, Pierce C. A systematic review of the associations between dose regimens
and medication compliance. Clin Ther. 2001;23:1296-1310. doi: 10.1016/s0149-2918(01)80109-0
[PubMed: 11558866]

Hypertension. Author manuscript; available in PMC 2023 October 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla et al.

Page 23

98. Iskedjian M, Einarson TR, MacKeigan LD, Shear N, Addis A, Mittmann N, Ilersich AL.
Relationship between daily dose frequency and adherence to antihypertensive pharmacotherapy:
evidence from a meta-analysis. Clin Ther. 2002;24:302-316. doi: 10.1016/s0149-2918(02)85026-3
[PubMed: 11911560]

99. Conn VS, Ruppar TM, Chan KC, Dunbar-Jacob J, Pepper GA, De Geest S. Packaging
interventions to increase medication adherence: systematic review and meta-analysis. Curr Med
Res Opin. 2015;31:145-160. doi: 10.1185/03007995.2014.978939 [PubMed: 25333709]

100. Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R, Keepanasseril A, Agoritsas T,
Mistry N, lorio A, Jack S, et al. Interventions for enhancing medication adherence. Cochrane
Database Syst Rev. 2014;2014:CD000011. doi: 10.1002/14651858.CD000011.pub4 [PubMed:
25412402]

101. Walsh JM, McDonald KM, Shojania KG, Sundaram V, Nayak S, Lewis R, Owens DK, Goldstein
MK. Quality improvement strategies for hypertension management: a systematic review. Med
Care. 2006;44:646-657. doi: 10.1097/01.mIr.0000220260.30768.32 [PubMed: 16799359]

102. Chan WV, Pearson TA, Bennett GC, Cushman WC, Gaziano TA, Gorman PN, Handler
J, Krumholz HM, Kushner RF, MacKenzie TD, et al. ACC/AHA special report: clinical
practice guideline implementation strategies: a summary of systematic reviews by the NHLBI
Implementation Science Work Group: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines. Circulation. 2017;135:e122-e137.
doi: 10.1161/CIR.0000000000000481 [PubMed: 28126839]

103. Fletcher RD, Amdur RL, Kolodner R, McManus C, Jones R, Faselis C, Kokkinos P, Singh
S, Papademetriou V. Blood pressure control among US veterans: a large multiyear analysis
of blood pressure data from the Veterans Administration Health Data Repository. Circulation.
2012;125:2462-2468. doi: 10.1161/CIRCULATIONAHA.111.029983 [PubMed: 22515976]

104. Derington CG, Cohen JB, Bress AP. Restoring the upward trend in blood pressure control rates in
the United States: a focus on fixed-dose combinations. J Hum Hypertens. 2020;34:617-623. doi:
10.1038/s41371-020-0340-6 [PubMed: 32332921]

105. Hamrahian SM, Maarouf OH, Fulop T. A critical review of medication adherence in
hypertension: barriers and facilitators clinicians should consider. Patient Prefer Adherence.
2022;16:2749-2757. doi: 10.2147/PPA.S368784 [PubMed: 36237983]

106. Jackson SL, Ayala C, Tong X, Wall HK. Clinical implementation of self-measured blood pressure
monitoring, 2015-2016. Am J Prev Med. 2019;56:e13-e21. doi: 10.1016/j.amepre.2018.06.017
[PubMed: 30337237]

107. Agarwal R, Gupta A, Fendrick AM. Value-based insurance design improves medication
adherence without an increase in total health care spending. Health Aff (Millwood).
2018;37:1057-1064. doi: 10.1377/hlthaff.2017.1633 [PubMed: 29985690]

108. Lee JL, Maciejewski M, Raju S, Shrank WH, Choudhry NK. Value-based insurance design:
quality improvement but no cost savings. Health Aff (Millwood). 2013;32:1251-1257. doi:
10.1377/hlthaff.2012.0902 [PubMed: 23836741]

109. Tajeu GS, Tsipas S, Rakotz M, Wozniak G. Cost-effectiveness of recommendations from the
Surgeon General’s call-to-action to control hypertension. Am J Hypertens. 2022;35:225-231.
doi: 10.1093/ajh/hpab162 [PubMed: 34661634]

110. Schroeder K, Fahey T, Ebrahim S. Interventions for improving adherence to treatment in
patients with high blood pressure in ambulatory settings. Cochrane Database Syst Rev.
2004;2004:CD004804. doi: 10.1002/14651858.CD004804 [PubMed: 15106262]

111. Wang A, Pollack T, Kadziel LA, Ross SM, McHugh M, Jordan N, Kho AN. Impact of practice
facilitation in primary care on chronic disease care processes and outcomes: a systematic review.
J Gen Intern Med. 2018;33:1968-1977. doi: 10.1007/s11606-018-4581-9 [PubMed: 30066117]

Hypertension. Author manuscript; available in PMC 2023 October 16.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Abdalla et al.

Page 24

Accurate blood pressure
measurement

Use of Use of
antiracism team-based
efforts care

Successful large-scale
implementation and

Implementation

dissemination strategies of lifestyle

Use qf programs at
financial Sufficient funding and organizational,
levers shared accountability at community, and

multiple levels of the

A % policy levels
socioecological

Use of
continuous Use of standardized
quality treatment protocols
improvement
Improved medication
acceptance and adherence
Figure.

Key strategies to improve blood pressure control.
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Table 1.

Potential Barriers to the Successful Implementation of BP Control Based on the Socioecological Framework!’

Level Barriers
Individual Patient
Behavioral

Inability to modify lifestyle behaviors as recommended
Not taking antihypertensive medications as prescribed
Cognitive/affective
Lack of knowledge about hypertension and BP control
Lack of knowledge about SMBP monitoring
Neuropsychological disorders affecting cognition
Substance abuse
Low health literacy
Low digital literacy
Sociodemographic
Lower socioeconomic status (eg, disinvestment in education, concentrated poverty, inadequate employment opportunities)

Lack of transportation or lack of time off to attend clinical visits (ie, attributable to lack of childcare, adult care, elder care,
or time off from work)

Limited access to high-speed internet, SMBP monitoring, technologies, including devices and telemonitoring
Lower language proficiency
Health care professional

Treatment inertia

Lack of confidence in measured BP readings

Lack of knowledge about hypertension and BP control

Uncertainty about treatment goals and guideline recommendations

Lack of knowledge about office and out-of-office BP measurement

Absence of feedback/Ql

Inadequate time

Reduced communication skills/trust building

Individual racism/discrimination

Organization

System
Lack of standardization of BP measurement
Lower-quality care
Lack of protocol-driven care
Lack of decision support
Absence of feedback/Ql
Absence of team-based care/coordination of care
Lack of educational resources (dietary, lifestyle, medication)
Shortage of staff
Limited hours of access

Institutional racism

Community

Food insecurity and absence of healthy foods
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Level

Barriers

Housing instability

Fragmented and undermaintained transportation systems
Neighborhood deprivation

Inability to exercise safely because of issues such as traffic or crime
Racial segregation

Reduced access to clinics and other health care services

Reduced access to high-quality health care

Interpersonal racism; structural racism

Policy

Limited health insurance coverage/health care reform

Lack of regulation on salt content in restaurants, processed foods
Unclear food labeling

Limited primary care/FQHC funding/reimbursement

Lack of value-based incentive programs

Limited cost/coverage of antihypertensive medication and
SMBP monitoring devices

Absence of public education on the importance of BP control

Structural racism

BP indicates blood pressure; FQHC, Federally Qualified Health Center; QI, quality improvement; and SMBP, self-measured blood pressure.
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Table 3.
Implementation Strategies for Improving BP Control and the Socioecological Framework Level That Each
Approach Targets
Socioecological framework level
Strategy Individual | Organization | Community | Policy
Antiracism efforts X X X
Accurate BP measurement and increased adoption of SMBP monitoring | X X X
Team-based care X X
Lifestyle modification strategies X X X
Antihypertensive medication treatment protocols X X
Improved acceptance of and adherence to antihypertensive medications | X X X
Continuous QI X X X
Financial X X X
Large-scale implementation and dissemination X X X

BP indicates blood pressure; QI, quality improvement; and SMBP, self-measured blood pressure.
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Table 4.

Critical Implementation and Dissemination Gaps

Task shifting hypertension care to other practitioners and allied health professionals

Instituting primordial prevention in federally sponsored food sources, including school meal programs

Evaluating implementation strategies focused on increasing uptake of effective lifestyle modification approaches

Implementing culturally sensitive interventions for lifestyle changes (ie, food preparation, exercise)

Testing methods for accelerating large-scale dissemination and implementation of evidence-based strategies, including lifestyle programs for
BP control across health systems and across communities

Assessing efficacy and acceptability of patient self-titration of antihypertensive medication

Assessing feasibility and efficacy of standardized antihypertensive medication protocols across large health care systems

Exploring and evaluating antiracism, health equity, and SDOH implementation strategies focused on improving BP control

Improving reimbursement for evaluating SDOH (Z Codes, /CD-10, Z55-Z65)

Evaluating implementation strategies addressing climate change and air pollution for improving BP control

Assessing the effect of environmental public health interventions such as urban planning and increasing green spaces on BP control

Determining best approaches for education and training of clinicians to conduct proper BP measurements inside and outside the office setting

Identifying the most practical approach to SMBP training protocols for patients and the clinical team

Assessing efficacy of SMBP monitoring among people of underrepresented races and ethnicities

Exploring the processes and cost-effectiveness of linking SMBP readings to the electronic health record

Improving the ability to scale SMBP monitoring with telemonitoring in health systems and community settings

Implementing and evaluating the effect of policy-level changes such as salt reduction in foods and all-payer coverage of SMBP monitoring
devices on improvement in BP control

Improving ability for health systems to implement data infrastructure to identify and improve key BP control process measures

BP indicates blood pressure; /CD-10, International Classification of Diseases, 10th Revision, SDOH, social determinants of health; and SMBP,
self-measured blood pressure.
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