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ABSTRACT: The COVID- 19 pandemic is a public health crisis, having killed more than 514 000 US adults as of March 2, 2021. 
COVID- 19 mitigation strategies have unintended consequences on managing chronic conditions such as hypertension, a 
leading cause of cardiovascular disease and health disparities in the United States. During the first wave of the pandemic in 
the United States, the combination of observed racial/ethnic inequities in COVID- 19 deaths and social unrest reinvigorated 
a national conversation about systemic racism in health care and society. The 4th Annual University of Utah Translational 
Hypertension Symposium gathered frontline clinicians, researchers, and leaders from diverse backgrounds to discuss the 
intersection of these 2 critical social and public health phenomena and to highlight preexisting disparities in hypertension 
treatment and control exacerbated by COVID- 19. The discussion underscored environmental and socioeconomic factors 
that are deeply embedded in US health care and research that impact inequities in hypertension. Structural racism plays a 
central role at both the health system and individual levels. At the same time, virtual healthcare platforms are being acceler-
ated into widespread use by COVID- 19, which may widen the divide in healthcare access across levels of wealth, geography, 
and education. Blood pressure control rates are declining, especially among communities of color and those without health 
insurance or access to health care. Hypertension awareness, therapeutic lifestyle changes, and evidence- based pharmaco-
therapy are essential. There is a need to improve the implementation of community- based interventions and blood pressure 
self- monitoring, which can help build patient trust and increase healthcare engagement.
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The COVID- 19 pandemic is a public health cri-
sis that has killed more than 514 000 adults in 
the United States alone as of March 2, 2021. In 

addition to the immediate morbidity and mortality of 
the virus, COVID- 19 mitigation strategies continue 
to have unintended consequences on managing 

chronic conditions, such as hypertension, which 
is a leading cause of cardiovascular disease and 
health disparities in the United States.1 As such, the 
COVID- 19 pandemic continues to put tremendous 
pressure on the preexisting cracks in our healthcare 
delivery system and is likely to have major long- term 

The opinions expressed in this article are not necessarily those of the editors or of the American Heart Association.  
Correspondence to: Adam P. Bress, PharmD, MS, University of Utah School of Medicine, 295 Chipeta Way, Salt Lake City, UT 84112- 5820. Email: adam.
bress@hsc.utah.edu

For Sources of Funding and Disclosures, see page 7.

© 2021 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative 
Commons Attribution- NonCommercial- NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use 
is non- commercial and no modifications or adaptations are made. 

JAHA is available at: www.ahajournals.org/journal/jaha

mailto:
mailto:adam.bress@hsc.utah.edu
mailto:adam.bress@hsc.utah.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ahajournals.org/journal/jaha


J Am Heart Assoc. 2021;10:e020997. DOI: 10.1161/JAHA.121.020997 2

Bress et al Inequities in Hypertension and COVID- 19

implications. In response to the social and public 
health phenomena occurring during the pandemic, 
the 4th Annual University of Utah Translational 
Hypertension Symposium gathered frontline cli-
nicians and leaders from diverse backgrounds to 
discuss the intersection of preexisting inequities in 
hypertension treatment and control that were ex-
posed and exacerbated by COVID- 19, and the role 
of virtual health care and home blood pressure (BP) 
monitoring during and after the COVID- 19 pandemic. 
The goal of this Primer Article is to provide an over-
view of the panelist discussion and to identify key 
areas in the domains of public health, clinical care, 
health policy, and implementation science to focus 
future work aimed at reducing existing disparities.

Most strikingly, while COVID- 19 impacts everyone, 
not all are affected equally. In the United States, low- 
resourced communities, immigrant communities, 
and communities of color are being disproportion-
ately impacted. For example, in Louisiana, Black indi-
viduals account for 70% of COVID- 19 deaths despite 
making up only 30% of the population.2 In Washington 
state, Latinx people comprise 13% of the population 
but represent 44% of COVID- 19 cases and 29% of 
COVID- 19- related hospitalizations.3 In the first half of 
2020, life expectancy decreased more significantly 
among non- Hispanic Black (2.7  years [74.7– 72.0]) 
and Hispanic Americans (1.9 years [81.8– 79.9]) com-
pared with Non- Hispanic White Americans (0.8 years 
[81.8– 79.9]).4

COVID- 19 has accelerated virtual health care 
into the forefront of routine health care. Many virtual 
healthcare platforms rely on smartphones, comput-
ers, and high- speed internet access, all of which are 
not equally available to all patients and communities. 
For example, a recent analysis of the Behavioral Risk 
Factor Surveillance System (BRFSS) found that the 
prevalence of internet use was substantially lower 
among Black (62%) and Hispanic Americans (56%) 
compared with White Americans (77%) with hyper-
tension or diabetes mellitus.5 Some communities 
and health systems are well- situated to transition to 
virtual health care and have been able to develop 
and expand their infrastructure during this crisis.6 
However, many are not as fortunate. For example, 
patients without access to or who are not literate in 
using the technologies necessary for virtual health 
care may go without health care during the pan-
demic. Whether the transition to virtual health care 

will alleviate or exacerbate existing disparities in 
healthcare access remains to be seen.

During the first wave (ie, March– June 2020) of the 
COVID- 19 pandemic in the United States, outrage 
erupted across the nation in response to the killings 
of George Floyd, Ahmaud Arbery, Breonna Taylor, 
and countless other Brown and Black Americans. The 
combination of the observed racial/ethnic inequities in 
COVID- 19 deaths and the widespread social unrest 
reinvigorated a national conversation about systemic 
racism in health care and society.

The 4th Annual University of Utah Translational 
Hypertension Symposium panel discussed the im-
pacts of structural and institutional racism in the US 
healthcare system and its effects on health disparities 
before and during COVID- 19. To inform the discussion 
and before the panel convened, we surveyed health-
care providers (n = 24) who directly cared for patients 
with hypertension during the COVID- 19 pandemic. 
Among respondents, 87% reported that routine in- 
person visits for hypertension were suspended, post-
poned, or rescheduled as virtual appointments. Two 
responses highlight the impacts of socioeconomic 
and access barriers to managing hypertension during 
the pandemic: (1) “Many patients lost their jobs and 
could not pay their phone bills, making virtual health 
care inaccessible … ” and (2) “Clinics were shut down 
for several weeks, and many patients were lost to fol-
low- up and still have not been able to be reached to 
reschedule them from March.” These vignettes set 
the stage for our discussion.7,8 We summarize the key 
themes and recommendations that emerged from the 
conversation.

KEY THEMES THAT EMERGED FROM 
THE CONVERSATION
COVID- 19 Related Barriers to 
Hypertension and Vascular Care
Panelists consistently described a substantial or com-
plete reduction of in- person outpatient visits for hyper-
tension at their organizations in response to COVID- 19, 
coupled with a rapid increase in virtual visits. Many 
patients did not have access to validated home BP 
monitors when clinics were shut down. Low access to 
validated home BP monitors is disturbing but not sur-
prising. A recent report from the Lancet Commission 
on Hypertension found that, out of the 3000 commer-
cially available BP- measuring devices on the market, 
only 15% are validated.9 Home BP monitoring is a 
highly reliable approach that can improve patient en-
gagement in their own care.10- 13

There was also a marked decrease in acute visits 
for myocardial infarction (16.3 versus 4.0 per week), 
strokes (14.7 versus 7.0 per week), and heart failure 
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(25.6 versus 9.0 per week), followed by an increase 
in out- of- hospital deaths by 20%.14,15 The decrease in 
cardiac hospitalizations was likely because of patients 
sequestering at home rather than risking real or per-
ceived potential exposure to COVID- 19 by present-
ing to the hospital. Reflecting the experiences of the 
panelists, an analysis of 4 hospitals in the New York 
University Langone Health System showed a sub-
stantial decrease in total (51.1 versus 25.3 per week) 
and heart failure hospitalizations (25.6 versus 9.0 per 
week) from March to May 2020.15 Another analysis of 
a nationally representative sample of US hospitaliza-
tions found a 20% decline in non- COVID- 19 hospital-
izations early in the pandemic (February– April 2020) 
that only rebounded to 16% below pre- pandemic 
levels by early July 2020 (Figure 1).16 Non- COVID- 19- 
related hospitalizations were substantially lower for 
patients residing in majority- Hispanic neighborhoods 
(32% below pre- pandemic levels) and remained well 
below pre- pandemic levels for myocardial infarction 
(22%). The observed rebound in non- COVID- 19- 
related hospitalizations is consistent with the pan-
elists’ reported expectations that providers will be 
seeing a surge in hospitalizations for exacerbations 
of chronic conditions in the months to come caused 
by the manifestation of uncontrolled risk factors. 
Furthermore, the decrease in acute visits seemed to 
translate to an increase in out- of- hospital deaths. A 
systematic review and meta- analysis of ten studies 
reporting data from 35  379 out- of- hospital cardiac 
arrests reported a 120% increase in arrests and a 
33% higher mortality rate among arrests that oc-
curred after the start of the pandemic compared with 
before the pandemic.17

The panelists discussed how COVID- 19 is transform-
ing healthcare delivery in the United States by rapidly 
increasing virtual healthcare visits and other telehealth 
and virtual strategies. A nationally representative audit of 
outpatient practices in the United States found that new 
outpatient visits (both in- person and virtual) for man-
aging hypertension decreased by 39% from Q2 2020 
compared with pre- pandemic (2018/2019).18 Virtual 
healthcare visits in the Veterans Health Administration 
early in the pandemic grew from 1739 per day (March 
11) to 11 406 per day (April 22), a 556% increase, and 
the majority of these were first- time virtual visits for 
Veterans.19 In- person visits declined by 81% (57 296 to 
10 931 per day) during this time period. An analysis of 
the OptumLabs Data Warehouse from January 1, 2020 
to June 16, 2020 showed that telemedicine visits in-
creased 17- fold (ie, 0.8 to 17.8 visits per 1000 enrollees), 
while in- person visits dropped by 30% (102.7 to 76.3 
visits per 1000 enrollees).20 The evidence clearly shows 
that COVID- 19 caused a rapid increase in virtual health-
care utilization in the United States.

Exacerbation of Inequities in 
Hypertension Care During COVID- 19
The panelists highlighted how COVID- 19 is exacerbat-
ing preexisting disparities in hypertension treatment 
and control in the United States. The panelists dis-
cussed recent data showing declining BP control rates 
overall and to a greater extent in people of color.21 The 
effects of health insurance and access to health care 
on BP control in the United States were a key theme. 
In a recent JAMA report, BP control rates in 2017– 2018 
(defined as systolic BP/diastolic BP <140/90 mm Hg) 

Figure 1. Average percent reduction in total and non- COVID- 19- related hospitalizations in the 
United States from Feb to July in 2019 to 2020.
This line graph shows the percentage reduction in each week relative to the average weekly admissions 
during February 2nd to 8th of the year in question. Data are shown for total hospital admissions in the year 
2019 (blue line), as well as total (yellow line) and non- COVID- 19 related admissions (red line) in the year 
2020. The source of the data is the Sound Physicians hospital admissions: https://sound physi cians.com/
hospi tals/. Adapted with permission from Birkmeyer et al16, ©2020, PROJECT HOPE.

https://soundphysicians.com/hospitals/
https://soundphysicians.com/hospitals/
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were only 8% among those who did not report see-
ing a healthcare provider in the past 12 months ver-
sus 47% for those who did.21 Control rates among the 
uninsured were 22% compared with 40– 46% among 
those with some form of health insurance. Additionally, 
Black individuals were 12% less likely to have con-
trolled BP than White individuals in 2018.21

Although virtual health care, self- monitoring of BP, 
and other technologies hold great promise in improv-
ing BP control, as with every new technology, they can 
also exacerbate inequities. Some of the key challenges 
raised were unequal access to high- speed internet 
and other necessary technologies, even in younger 
generations, and unequal digital literacy, even in basic 
tasks such as “opening a file or highlighting text.” In 
2012, the US Department of Education reported that 
89% of White, compared with 78% of Black and 65% 
of Hispanic, adults were digitally literate.22 Additional 
challenges include unequal access to validated home 
BP monitoring devices and whether technology users 
can fully commit the time and resources (eg, optimiz-
ing audio/video and internet speed) to communicate 
effectively.

Equitable access to high- speed internet was a key 
focus, as hypertension disproportionally afflicts com-
munities of color, who are also reported to have lower 
rates of healthcare literacy and less access to the re-
sources needed for virtual health care.23 Substantial 
disparities exist in internet access by race among 
adults with diabetes mellitus or hypertension.5 For 
example, there are substantial differences in the prev-
alence of internet access by race, with a lower preva-
lence of internet use among Black (62%) and Hispanic 
Americans (56%) compared with White Americans 
(77%).

Patient- Level Factors Contributing to 
Inadequate BP Control
A key theme was the fundamental importance of ad-
herence to the recommended therapeutic lifestyle 
modifications and pharmacotherapy. There are multi-
ple reasons for poor adherence, including: (1) limited 
access to healthcare facilities and out- of- pocket medi-
cation cost, and lack of physical activity opportunities 
or access to healthy foods; (2) low health literacy (ie, 
lack of understanding of the benefits of antihyperten-
sive medications and lifestyle modifications); and (3) 
distrust of the healthcare system. Multiple studies show 
associations between patients’ trust in their provider 
and their adherence, healthcare utilization, and qual-
ity of communication with their provider.24- 26 However, 
historical atrocities and years of institutional racism 
have reduced trust among Black patients and other mi-
norities of color in the healthcare system, and this has 
been exacerbated by an inadequate representation of 

racial/ethnic minority participants in clinical trials and 
as healthcare providers.27 While patient distrust af-
fects many aspects of chronic care, it is most recently 
and troublingly manifesting as high levels of mistrust of 
COVID- 19 vaccines among Black Americans.28

Provider- Level Factors Contributing to 
Inequities in BP Control
The panel also discussed the role of provider- level fac-
tors in perpetuating disparities in hypertension care. 
Providers have biases, clinical and cultural uncertainty, 
beliefs, and stereotypes about minority patients that 
may translate into differences in quality of care and 
clinical inertia.29,30 A study of 543 family and internal 
medicine physicians (70% White and 6% Black) found 
a strong implicit preference for White over Black pa-
tients.29 The study found that providers’ biases about 
the medical cooperativeness of Black versus White pa-
tients may have affected treatment decisions.29 Clinical 
inertia, defined as clinicians’ failure to initiate or intensify 
antihypertensive therapy when BP goals are unmet, 
was discussed as a key driver to inadequate BP treat-
ment and control rates. In some analyses, when meet-
ing with a patient with hypertension, providers increase 
antihypertensive medication in only 13% of visits.31 An 
analysis by Bellows et al. found that, out of the multiple 
interventions to achieve BP control, medication inten-
sification was the most impactful.32

NEXT STEPS TO MAKE PROGRESS
The panel discussed what must be done to improve 
healthcare access and “meet patients where they 
are.” Implementation of proven and effective patient- 
centered strategies (such as team- based and proto-
colized care with pharmacists and nurses, as well as 
home BP monitoring) are needed.33,34 The impres-
sive results of the BARBER trial were discussed. In a 
cluster- randomized design, the BARBER trial randomly 
assigned 78 Los Angeles County predominantly Black 
barbershops and 319 Black male patients to 1 of 2 
interventions: (1) a clinical pharmacist- led intervention, 
in which Black barbers encouraged patrons with un-
controlled hypertension to meet with specialty- trained 
clinical pharmacists who initiated, monitored, and in-
tensified antihypertensive medication therapy, or (2) an 
active- control approach, where barbers encouraged 
lifestyle modification and doctor appointments only 
to manage hypertension. The barbershops assigned 
to the clinical pharmacist- led intervention resulted in 
a 21.6 mm Hg greater reduction in systolic BP (−27.0 
versus −9.3 mm Hg) and a 51.9 percentage point in-
crease (63.6% versus 11.7%) in BP control (defined 
as systolic/diastolic BP <130/80 mm Hg) at 6 months 
follow- up compared with the barbershops assigned 
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the control intervention. The BP reductions with the 
clinical pharmacist- led intervention were sustained at 
12- months follow- up and were determined to be highly 
cost- effective over ten years.35,36

The panel discussed that the critical components 
of the intervention driving the BARBER trial’s success 
were likely 2- fold.37 The first critical component was the 
trusted environment/business embedded within the 
community (ie, Black barbershops) that the interven-
tion took place within. The second critical part was that 
the intervention was delivered via team- based care 
with specifically trained hypertension clinical pharma-
cists initiating, titrating, and monitoring antihyperten-
sive medication for efficacy and safety at the point of 
care within the trusted Black barbershop environment. 
The panel emphasized that we need to design, test, 
and scale more interventions like the one studied in 
the BARBER trial, specific to Black and other racial/
ethnic minority Americans’ unique social context and 
lived experiences. Focused interventions are critical 
to addressing hypertension in the context of structural 
racism and societal inequity. However, critical gaps 
remain. A recent analysis of ClinicalTrials.gov found 
that, out of all the hypertension trials registered in 
ClinicalTrials.gov, only 5.4% reported enrolling exclu-
sively Black adults, suggesting that few interventions 
are currently being designed and tested specifically 
for Black Americans.38 Greater awareness by funding 
agencies and trial sponsors, with increased investment 
in clinical trials designed to test interventions that ad-
dress and account for the unique social and healthcare 
context and inequities specific to communities of color, 
will help address the additive risk of hypertension faced 
by these groups. We must increase the pipeline of tri-
alists and implementation scientists from backgrounds 
underrepresented in medicine. There is a dispropor-
tionately low proportion of underrepresented minorities 
in medical schools and as faculty in research 1 (R1) 
universities.39,40 There needs to be increased funding 
for investigators from diverse backgrounds to improve 
the quality, number, design, and conduct of trials ad-
dressing hypertension in diverse communities.41

The panel underscored that we must better use 
antihypertensive medications and work to overcome 
clinician inertia. There should be an increase in the 
use of 2 and 3 drug fixed- dose combinations and, for 
resistant hypertension, the preferred 4th agent of a 
mineralocorticoid- receptor antagonist (ie, spironolac-
tone or eplerenone).42,43 To do so, we must invest in 
increasing the implementation of and providing greater 
access to proven highly effective team- based care 
models for hypertension.32,33 We have a steep climb 
ahead. A recent report found that 40% of patients with 
uncontrolled hypertension are only taking one anti-
hypertensive medication.44 An analysis of Medicare 
beneficiaries found that a substantial proportion of 

older US adults who initiate antihypertensive medica-
tions do so with non- guideline- recommended classes 
of medication.45 Among Black individuals with resis-
tant hypertension, only 5.9% were taking the recom-
mended thiazide- like diuretic, and only 9.8% were 
taking a mineralocorticoid receptor antagonist, which 
is the preferred 4th agent for resistant hyperten-
sion.46 Interventions, such as behavioral economics 
(eg, defaults and nudges),47 are needed to encourage 
providers to appropriately prescribe higher quality an-
tihypertensive medication and to improve adherence.

We must increase adherence to therapeutic life-
style changes and antihypertensive medications. The 
American College of Preventive Medicine has released 
"Keep It Simple" recommendations to improve ad-
herence.48 Use once- daily regimens and, if possible, 
decrease pill burden using fixed- dosed combination 
products, which have been shown to increase medi-
cation adherence.49 Cost is often perceived as a bar-
rier to fixed- dose combination use; however, there are 
currently 33 fixed- dose antihypertensive combination 
products available in the United States, most of which 
are available at less than the sum of the individual free 
equivalent medications.50 We must impart knowledge 
to every patient. An empowered patient is knowledge-
able about his or her condition. Healthcare providers 
must address patients’ beliefs, behaviors, and goals in 
a culturally sensitive manner. Cultural competence and 
diversity training for providers can effectively promote 
culturally sensitive approaches to addressing patients’ 
needs.51 We also must overcome communication and 
trust barriers by engaging patients and their commu-
nities in all stages of intervention development and im-
plementation.52,53 Restoring trust is difficult because 
many historical atrocities (like the Tuskegee syphilis 
study and more recent ethical violations in research) 
have led to the public’s distrust in health care and 
research.54

We must ensure the rising tide of virtual health care 
lifts all boats. The panel discussed how the most sig-
nificant potential for impact is at the healthcare system 
and policy level. Providing greater and easier access 
to higher quality and more affordable health care for 
all Americans is essential and should be a national 
priority. Universal health care is a sine qua non to re-
duce health inequities. As a first step, expanding the 
Affordable Care Act should be a national priority. The 
large disparities in BP control rates among those with 
and without health insurance and those with and with-
out a regular healthcare provider are unacceptable.21 
Patients without insurance or a regular healthcare pro-
vider often obtain their care in the emergency depart-
ment after irreversible hypertension- related end- organ 
damage has already occurred. Payers covering home 
BP monitors will remove important financial barriers to 
achieving BP control.
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Medicare and select commercial plans partially re-
imburse providers for the interpretation of home BP 
monitoring with or without co- pays.55- 57 At this time, 
most insurers do not cover the cost of purchasing home 
BP monitors; some federally qualified health centers 
have implemented programs where they loan home 
BP monitors to patients, but this is not widespread. As 
the cost of home BP monitors decreases and as more 
data suggest that reimbursement of home BP moni-
toring is cost beneficial from the insurer’s perspective, 
there will be greater incentive to broaden coverage 
eligibility. In the meantime, clinicians should provide 
patients who are interested in purchasing home BP 
monitors with resources on selecting validated BP 
monitors (eg, https://www.valid atebp.org) and on how 
to use them correctly.58- 60 Given the known benefits 
of home BP monitoring, particularly when paired with 
team- based care led by a pharmacist, universal cov-
erage of home BP monitors and hypertension care by 
ancillary providers could markedly decrease hyperten-
sion care and outcome inequities”.33,61,62

Another important step is to carefully design im-
plementation studies to identify the best approaches 
for translating evidence into practice and to ensure 

that approaches are adapted (if needed) scaled up, 
and sustained over time.63 Implementation science is 
needed to systematically evaluate and determine the 
essential components of a particular multi- faceted 
evidence- based intervention (like the one tested in the 
BARBER trial) so that they can be tailored to the unique 
needs of a healthcare setting and patient population 
and to facilitate their uptake.

In summary, COVID- 19 has exacerbated the pre-
existing inequities in hypertension management and 
control in the United States. Virtual health care is now 
in widespread use because of COVID- 19, and this may 
widen the divide in healthcare access across race/
ethnicity, wealth, geography, and education levels. 
Structural racism plays a large role at both the health-
care system and the individual level. BP control rates 
are declining, especially among communities of color 
and those without access to health care or health in-
surance.21 Disparities in hypertension treatment and 
control are caused by a combination of interconnected 
and inter- related factors, including individual patient 
factors, family and social support, healthcare provid-
ers and team- based care, healthcare organization and 
practice settings, local communities, and state and 

Figure 2. Multilevel influences on disparities in hypertension prevention and control.
In October 2020, The Surgeon General’s Call to Action to Control Hypertension64 outlined 3 goals to improve65 hypertension control 
across the United States, and each goal is supported by strategies to achieve success: (1) Make hypertension control a national 
priority, (2) Ensure that the places where people live, learn, work, and play support hypertension control, and (3) Optimize patient 
care for hypertension. The document also highlighted a framework for how a confluence of multiple inter- connected and inter- related 
factors at multiple levels contribute to disparities in hypertension, including individual patient factors, family and social support, 
healthcare providers and team- based care, healthcare organization and practice settings, local communities, and state and national 
health policies. Adapted with permission from Mueller et al.64, ©2015, Oxford University Press.

https://www.validatebp.org
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national health policies (Figure 2). Many of these fac-
tors are driven by the built- in structural inequalities that 
are part of our society and the healthcare industry’s 
landscape in the United States. Therapeutic lifestyle 
change is essential yet challenging in the current social 
and economic conditions facing many communities 
of color. We also need to improve the implementa-
tion of evidence- based pharmacotherapy, and self- 
monitoring BP can help patients become partners in 
their own care. COVID- 19 did not create these dispar-
ities but instead worsened many long- standing, un-
acceptable inequities in the United States. Race and 
ethnic group- specific efficacy, patient and community 
engagement, and implementation studies are needed 
to ensure that the transition to virtual health care does 
not leave behind disadvantaged groups. We end with a 
call to action for readers to commit to implementing the 
above- mentioned items to close these gaps.

ARTICLE INFORMATION
Received January 22, 2021; accepted March 16, 2021.

Affiliations
Department of Population Health Sciences, Division of Health System 
Innovation and Research, University of Utah School of Medicine, Salt 
Lake City, UT (A.P.B.); Department of Medicine, Renal- Electrolyte and 
Hypertension Division, Perelman School of Medicine at the University 
of Pennsylvania, Philadelphia, PA (J.B.C.); Department of Biostatistics, 
Epidemiology, and Informatics, Perelman School of Medicine, University 
of Pennsylvania, Philadelphia, PA (J.B.C.); Division of Cardiology, 
Department of Medicine, Columbia University Medical Center, New York, 
NY (D.E.A., D.S.); Division of General Internal Medicine, Department of 
Internal Medicine, University of Utah School of Medicine, Salt Lake City, 
UT (M.B.C., M.M.M., A.F.M.); Tulane University School of Medicine, New 
Orleans, LA (K.C.F.); Division of General Internal Medicine, Department of 
Medicine (V.F.); and Center for Vulnerable Populations (V.F.), Zuckerberg 
San Francisco General Hospital, San Francisco, CA; HealthPartners 
Institute, Minneapolis, MN (K.L.M.); Department of Epidemiology, School 
of Public Health, University of Alabama at Birmingham, Birmingham, 
AL (P.M.); Department of Family & Preventive Medicine, University of 
Utah School of Medicine, Salt Lake City, UT (K.S.O.); American Medical 
Association, Chicago, IL (M.K.R.); Department of Research & Evaluation, 
Kaiser Permanente Southern California, Pasadena, CA, Pasadena, CA 
(K.R.); Kaiser Permanente Bernard J. Tyson School of Medicine, Pasadena, 
CA (K.R.); Department of Medicine, Joan and Sanford I Weill Medical 
College of Cornell University, New York, NY (M.M.S.); Utah Department 
of Health, Salt Lake City, UT (J.S.); Kaiser Permanente Washington Health 
Research Institute, Seattle, WA (B.B.G.); and Informatics, Decision- 
Enhancement, and Analytic Sciences Center (IDEAS), VA Salt Lake City 
Health Care System, Salt Lake City, UT (A.F.M.).

Acknowledgments
The content is solely the responsibility of the authors and does not nec-
essarily represent the official views of the National Heart, Lung, and Blood 
Institute, the National Institutes of Health, the US government, or the 
American Medical Association.

Sources of Funding
Dr Bress is supported by grant number K01HL133468 from the National 
Heart, Lung, and Blood Institute. Dr Cohen is supported by grant number 
K23HL133843 from the National Heart, Lung, and Blood Institute. Dr Mohanty 
is supported by the Veterans Health Administration- Office of Health Services 
Research and Development, Career Development Award (IK2HX002609).

Disclosures
None.

REFERENCES
 1. Clark D, Colantonio LD, Min Y- I, Hall ME, Zhao H, Mentz RJ, Shimbo D, 

Ogedegbe G, Howard G, Levitan EB, et al. Population- attributable risk 
for cardiovascular disease associated with hypertension in black adults. 
JAMA Cardiol. 2019;4:1194– 1202. DOI: 10.1001/jamac ardio.2019.3773.

 2. Yancy CW. COVID- 19 and African Americans. JAMA. 2020;323:1891– 
1892. DOI: 10.1001/jama.2020.6548.

 3. Baquero B, Gonzalez C, Ramirez M, Chavez Santos E, Ornelas 
IJ. Understanding and addressing latinx COVID- 19 disparities in 
Washington State. Health Educ Behav. 2020;47:845– 849. DOI: 
10.1177/10901 98120 963099.

 4. Arias E, Tejada- Vera B, Ahmad F. Provisional life expectancy estimates 
for January through June, 2020.

 5. Jain V, Al Rifai M, Lee MT, Kalra A, Petersen LA, Vaughan EM, Wong 
ND, Ballantyne CM, Virani SS. Racial and geographic disparities in in-
ternet use in the US among patients with hypertension or diabetes: im-
plications for telehealth in the era of coronavirus disease 2019. Diabetes 
Care. 2021;44:e15– e17. DOI: 10.2337/dc20- 2016.

 6. Robinson J, Borgo L, Fennell K, Funahashi TT. The Covid- 19 pan-
demic accelerates the transition to virtual care. NEJM Catalyst Innov 
Care Delivery. 2020;1. https://catal yst.nejm.org/doi/full/10.1056/
CAT.20.0399.

 7. The Positive Effects of Aging [Video]. YouTube. https://youtu.be/MASav 
ZgwXJ8. Published April 9, 2015. Accessed December 12, 2015.

 8. The 4th Annual University of Utah Translational Hypertension 
Symposium [Video]. YouTube. https://www.youtu be.com/watch 
?v=6eXrQ Mpv89c. Published October 8, 2020. Accessed December 
8, 2020.

 9. Sharman JE, O’Brien E, Alpert B, Schutte AE, Delles C, Hecht Olsen M, 
Asmar R, Atkins N, Barbosa E, Calhoun D, et al. Lancet Commission 
on Hypertension group position statement on the global improvement 
of accuracy standards for devices that measure blood pressure. J 
Hypertens. 2020;38:21– 29. DOI: 10.1097/HJH.00000 00000 002246.

 10. Schwartz JE, Muntner P, Kronish IM, Burg MM, Pickering TG, Bigger 
JT, Shimbo D. Reliability of office, home, and ambulatory blood pres-
sure measurements and correlation with left ventricular mass. J Am Coll 
Cardiol. 2020;76:2911– 2922. DOI: 10.1016/j.jacc.2020.10.039.

 11. McManus RJ, Mant J, Haque MS, Bray EP, Bryan S, Greenfield SM, 
Jones MI, Jowett S, Little P, Penaloza C, et al. Effect of self- monitoring 
and medication self- titration on systolic blood pressure in hyperten-
sive patients at high risk of cardiovascular disease: the TASMIN- SR 
randomized clinical trial. JAMA. 2014;312:799– 808. DOI: 10.1001/
jama.2014.10057.

 12. Jones MI, Greenfield SM, Bray EP, Baral- Grant S, Hobbs FDR, Holder 
R, Little P, Mant J, Virdee SK, Williams B, et al. Patients’ experiences 
of self- monitoring blood pressure and self- titration of medication: the 
TASMINH2 trial qualitative study. Br J Gen Pract. 2012;62:e135– e142. 
DOI: 10.3399/bjgp1 2X625201.

 13. McManus RJ, Mant J, Franssen M, Nickless A, Schwartz C, Hodgkinson 
J, Bradburn P, Farmer A, Grant S, Greenfield SM, et al. 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.

 14. Woolf SH, Chapman DA, Sabo RT, Weinberger DM, Hill L, Taylor DDH. 
Excess deaths from COVID- 19 and other causes, March- July 2020. 
JAMA. 2020;324:1562– 1564. DOI: 10.1001/jama.2020.19545.

 15. Blecker S, Jones SA, Petrilli CM, Admon AJ, Weerahandi H, Francois 
F, Horwitz LI. Hospitalizations for chronic disease and acute conditions 
in the time of COVID- 19. JAMA Intern Med. 2021;181:269– 271. DOI: 
10.1001/jamai ntern med.2020.3978.

 16. Birkmeyer JD, Barnato A, Birkmeyer N, Bessler R, Skinner J. The im-
pact of the COVID- 19 pandemic on hospital admissions in the United 
States: study examines trends in US hospital admissions during the 
COVID- 19 pandemic. Health Aff. 2020;39:2010– 2017. DOI: 10.1377/
hltha ff.2020.00980.

 17. Lim ZJ, Ponnapa Reddy M, Afroz A, Billah B, Shekar K, Subramaniam 
A. Incidence and outcome of out- of- hospital cardiac arrests in the 
COVID- 19 era: a systematic review and meta- analysis. Resuscitation. 
2020;157:248– 258. DOI: 10.1016/j.resus citat ion.2020.10.025.

 18. Alexander GC, Tajanlangit M, Heyward J, Mansour O, Qato DM, 
Stafford RS. Use and content of primary care office- based vs tele-
medicine care visits during the COVID- 19 pandemic in the US. 

https://doi.org/10.1001/jamacardio.2019.3773
https://doi.org/10.1001/jama.2020.6548
https://doi.org/10.1177/1090198120963099
https://doi.org/10.2337/dc20-2016
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0399
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0399
https://youtu.be/MASavZgwXJ8
https://youtu.be/MASavZgwXJ8
https://www.youtube.com/watch?v=6eXrQMpv89c
https://www.youtube.com/watch?v=6eXrQMpv89c
https://doi.org/10.1097/HJH.0000000000002246
https://doi.org/10.1016/j.jacc.2020.10.039
https://doi.org/10.1001/jama.2014.10057
https://doi.org/10.1001/jama.2014.10057
https://doi.org/10.3399/bjgp12X625201
https://doi.org/10.1016/S0140-6736(18)30309-X
https://doi.org/10.1016/S0140-6736(18)30309-X
https://doi.org/10.1001/jama.2020.19545
https://doi.org/10.1001/jamainternmed.2020.3978
https://doi.org/10.1377/hlthaff.2020.00980
https://doi.org/10.1377/hlthaff.2020.00980
https://doi.org/10.1016/j.resuscitation.2020.10.025


J Am Heart Assoc. 2021;10:e020997. DOI: 10.1161/JAHA.121.020997 8

Bress et al Inequities in Hypertension and COVID- 19

JAMA Network Open. 2020;3:e2021476. 10.1001/jaman etwor 
kopen.2020.21476.

 19. Connolly SL, Stolzmann KL, Heyworth L, Weaver KR, Bauer MS, 
Miller CJ. Rapid increase in telemental health within the Department 
of Veterans Affairs during the COVID- 19 pandemic. Telemedicine and 
e- Health. 2020. DOI: 10.1089/tmj.2020.0233.

 20. Patel SY, Mehrotra A, Huskamp HA, Uscher- Pines L, Ganguli I, Barnett 
ML. Trends in outpatient care delivery and telemedicine during the 
COVID- 19 pandemic in the US. JAMA Intern Med. 2021;181:388– 391. 
DOI: 10.1001/jamai ntern med.2020.5928.

 21. 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.

 22. Mamedova S, Pawlowski E, Hudson L. A Description of US Adults Who 
Are Not Digitally Literate. Washington DC: Stats in Brief US Department 
of Education; 2018.

 23. Chaudhry SI, Herrin J, Phillips C, Butler J, Mukerjhee S, Murillo J, 
Onwuanyi A, Seto TB, Spertus J, Krumholz HM. Racial disparities in 
health literacy and access to care among patients with heart failure. J 
Cardiac Fail. 2011;17:122– 127. DOI: 10.1016/j.cardf ail.2010.09.016.

 24. Piette JD, Heisler M, Krein S, Kerr EA. The role of patient- physician trust 
in moderating medication nonadherence due to cost pressures. Arch 
Intern Med. 2005;165:1749– 1755. 10.1001/archi nte.165.15.1749.

 25. Jacobs EA, Rolle I, Ferrans CE, Whitaker EE, Warnecke RB. 
Understanding African Americans’ views of the trustworthi-
ness of physicians. J Gen Intern Med. 2006;21:642– 647. DOI: 
10.1111/j.1525- 1497.2006.00485.x.

 26. Byhoff E, Kangovi S, Berkowitz SA, DeCamp M, Dzeng E, Earnest M, 
Gonzalez CM, Hartigan S, Karani R, Memari M, et al. A Society of gen-
eral internal medicine position statement on the internists’ role in social 
determinants of health. J Gen Intern Med. 2020;35:2721– 2727. DOI: 
10.1007/s1160 6- 020- 05934 - 8.

 27. Warren RC, Forrow L, Hodge DA Sr, Truog RD. Trustworthiness before 
trust -  Covid- 19 vaccine trials and the black community. N Engl J Med. 
2020;383:e121. 10.1056/NEJMp 2030033.

 28. Malik AA, McFadden SM, Elharake J, Omer SB. Determinants 
of COVID- 19 vaccine acceptance in the US. EClinicalMedicine. 
2020;26:100495. 10.1016/j.eclinm.2020.100495.

 29. Oliver MN, Wells KM, Joy- Gaba JA, Hawkins CB, Nosek BA. Do 
physicians’ implicit views of African Americans affect clinical deci-
sion making? J Am Board Fam Med. 2014;27:177– 188. DOI: 10.3122/
jabfm.2014.02.120314.

 30. Hall WJ, Chapman MV, Lee KM, Merino YM, Thomas TW, Payne BK, 
Eng E, Day SH, Coyne- Beasley T. Implicit racial/ethnic bias among 
health care professionals and its influence on health care outcomes: 
a systematic review. Am J Public Health. 2015;105:e60– e76. DOI: 
10.2105/AJPH.2015.302903.

 31. Bolen SD, Samuels TA, Yeh HC, Marinopoulos SS, McGuire M, Abuid 
M, Brancati FL. Failure to intensify antihypertensive treatment by pri-
mary care providers: a cohort study in adults with diabetes mellitus and 
hypertension. J Gen Intern Med. 2008;23:543– 550. DOI: 10.1007/s1160 
6- 008- 0507- 2.

 32. Bellows BK, Ruiz- Negron N, Bibbins- Domingo K, King JB, Pletcher 
MJ, Moran AE, Fontil V. Clinic- based strategies to reach United States 
million hearts 2022 blood pressure control goals. Circ Cardiovasc 
Qual Outcomes. 2019;12:e005624. DOI: 10.1161/CIRCO UTCOM 
ES.118.005624.

 33. Derington CG, King JB, Bryant KB, McGee BT, Moran AE, Weintraub 
WS, Bellows BK, Bress AP. Cost- effectiveness and challenges of im-
plementing intensive blood pressure goals and team- based care. Curr 
Hypertens Rep. 2019;21:91. DOI: 10.1007/s1190 6- 019- 0996- x.

 34. 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.

 35. Victor RG, Blyler CA, Li N, Lynch K, Moy NB, Rashid M, Chang LC, 
Handler J, Brettler J, Rader F, et al. Sustainability of blood pressure 
reduction in black barbershops. Circulation. 2019;139:10– 19. DOI: 
10.1161/CIRCU LATIO NAHA.118.038165.

 36. Bryant KB, Moran AE, Kazi DS, Zhang Y, Penko J, Ruiz- Negrón N, 
Coxson P, Blyler CA, Lynch K, Cohen LP, et al. Cost- effectiveness 

of hypertension treatment by pharmacists in black barbershops. 
Circulation. In press

 37. 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/NEJMo a1717250.

 38. Zheutlin AR, Caldwell D, Anstey DE, Conroy MB, Ogedegbe O, Bress 
AP. Trends in hypertension clinical trials focused on interventions spe-
cific for black adults: an analysis of ClinicalTrials.gov. J Am Heart Assoc. 
2020;9:e018512. DOI: 10.1161/JAHA.120.018512.

 39. Lett LA, Murdock HM, Orji WU, Aysola J, Sebro R. Trends in racial/eth-
nic representation among US medical students. JAMA Network Open. 
2019;2:e1910490. DOI: 10.1001/jaman etwor kopen.2019.10490.

 40. Xierali I, Fair M, Nivet M. Faculty diversity in US medical schools: prog-
ress and gaps coexist. Anal Brief. 2016;16. https://www.aamc.org/
data- repor ts/analy sis- brief/ repor t/facul ty- diver sity- us- medic al- schoo 
ls- progr ess- and- gaps- coexist.

 41. Hoppe TA, Litovitz A, Willis KA, Meseroll RA, Perkins MJ, Hutchins BI, 
Davis AF, Lauer MS, Valantine HA, Anderson JM, et al. Topic choice 
contributes to the lower rate of NIH awards to African- American/black 
scientists. Sci Adv. 2019;5:eaaw7238. 10.1126/sciadv.aaw7238.

 42. Williams B, MacDonald TM, Morant S, Webb DJ, Sever P, McInnes G, 
Ford I, Cruickshank JK, Caulfield MJ, Salsbury J, et al. Spironolactone 
versus placebo, bisoprolol, and doxazosin to determine the optimal 
treatment for drug- resistant hypertension (PATHWAY- 2): a randomised, 
double- blind, crossover trial. Lancet. 2015;386:2059– 2068. DOI: 
10.1016/S0140 - 6736(15)00257 - 3.

 43. Cohen JB, Cohen DL, Herman DS, Leppert JT, Byrd JB, Bhalla V. 
Testing for primary aldosteronism and mineralocorticoid receptor an-
tagonist use among U.S. veterans: a retrospective cohort study. Ann 
Intern Med. 2021;174:289– 297. DOI: 10.7326/M20- 4873.

 44. Derington CG, King JB, Herrick JS, Shimbo D, Kronish IM, Saseen 
JJ, Muntner P, Moran AE, Bress AP. Trends in antihypertensive med-
ication monotherapy and combination use among US adults, National 
Health and Nutrition Examination Survey 2005– 2016. Hypertension. 
2020;75:973– 981. DOI: 10.1161/HYPER TENSI ONAHA.119.14360.

 45. Colvin CL, King JB, Oparil S, Wright JT, Ogedegbe G, Mohanty A, Hardy 
ST, Huang L, Hess R, Muntner P, et al. Association of race/ethnicity- 
specific changes in antihypertensive medication classes initiated among 
medicare beneficiaries with the Eighth Joint National Committee Panel 
Member Report. JAMA Network Open. 2020;3:e2025127. DOI:10.1001/
jaman etwor kopen.2020.25127.

 46. Langford AT, Akinyelure OP, Moore TL, Howard G, Min Y- I, Hillegass 
WB, Bress AP, Tajeu GS, Butler M, Jaeger BC, et al. Underutilization of 
treatment for black adults with apparent treatment- resistant hyperten-
sion: JHS and the REGARDS Study. Hypertension. 2020;76:1600– 1607. 
DOI: 10.1161/HYPER TENSI ONAHA.120.14836.

 47. Thaler RH, Nudge SCR. Improving Decisions About Health, Wealth, and 
Happiness. Penguin; 2009. https://www.amazon.com/Nudge - Impro 
ving- Decis ions- Healt h- Happi ness/dp/01431 1526X.

 48. Atreja A, Bellam N, Levy SR. Strategies to enhance patient adherence: 
making it simple. MedGenMed. 2005;7:4.

 49. Du LP, Cheng ZW, Zhang YX, Li Y, Mei D. The impact of fixed- dose 
combination versus free- equivalent combination therapies on adher-
ence for hypertension: a meta- analysis. J Clin Hypertens (Greenwich). 
2018;20:902– 907. DOI: 10.1111/jch.13272.

 50. 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/
s4137 1- 020- 0340- 6.

 51. Delgado DA, Ness S, Ferguson K, Engstrom PL, Gannon TM, Gillett C. 
Cultural competence training for clinical staff: measuring the effect of a 
one- hour class on cultural competence. J Transcult Nurs. 2013;24:204– 
213. DOI: 10.1177/10436 59612 472059.

 52. Chinman M, Woodward EN, Curran GM, Hausmann LRM. Harnessing 
implementation science to increase the impact of health equity research. 
Med Care. 2017;55(Suppl 2):S16– S23. DOI: 10.1097/MLR.00000 00000 
000769.

 53. Holzer JK, Ellis L, Merritt MW. Why we need community engagement 
in medical research. J Investig Med. 2014;62:851– 855. DOI: 10.1097/
JIM.00000 00000 000097.

 54. Scharff DP, Mathews KJ, Jackson P, Hoffsuemmer J, Martin E, Edwards 
D. More than Tuskegee: understanding mistrust about research 

https://doi.org/10.1001/jamanetworkopen.2020.21476
https://doi.org/10.1001/jamanetworkopen.2020.21476
https://doi.org/10.1089/tmj.2020.0233
https://doi.org/10.1001/jamainternmed.2020.5928
https://doi.org/10.1001/jama.2020.14545
https://doi.org/10.1016/j.cardfail.2010.09.016
https://doi.org/10.1001/archinte.165.15.1749
https://doi.org/10.1111/j.1525-1497.2006.00485.x
https://doi.org/10.1007/s11606-020-05934-8
https://doi.org/10.1056/NEJMp2030033
https://doi.org/10.1016/j.eclinm.2020.100495
https://doi.org/10.3122/jabfm.2014.02.120314
https://doi.org/10.3122/jabfm.2014.02.120314
https://doi.org/10.2105/AJPH.2015.302903
https://doi.org/10.1007/s11606-008-0507-2
https://doi.org/10.1007/s11606-008-0507-2
https://doi.org/10.1161/CIRCOUTCOMES.118.005624
https://doi.org/10.1161/CIRCOUTCOMES.118.005624
https://doi.org/10.1007/s11906-019-0996-x
https://doi.org/10.7326/M17-1805
https://doi.org/10.7326/M17-1805
https://doi.org/10.1161/CIRCULATIONAHA.118.038165
https://doi.org/10.1056/NEJMoa1717250
https://doi.org/10.1161/JAHA.120.018512
https://doi.org/10.1001/jamanetworkopen.2019.10490
https://www.aamc.org/data-reports/analysis-brief/report/faculty-diversity-us-medical-schools-progress-and-gaps-coexist
https://www.aamc.org/data-reports/analysis-brief/report/faculty-diversity-us-medical-schools-progress-and-gaps-coexist
https://www.aamc.org/data-reports/analysis-brief/report/faculty-diversity-us-medical-schools-progress-and-gaps-coexist
https://doi.org/10.1126/sciadv.aaw7238
https://doi.org/10.1016/S0140-6736(15)00257-3
https://doi.org/10.7326/M20-4873
https://doi.org/10.1161/HYPERTENSIONAHA.119.14360
https://doi.org/10.1001/jamanetworkopen.2020.25127
https://doi.org/10.1001/jamanetworkopen.2020.25127
https://doi.org/10.1161/HYPERTENSIONAHA.120.14836
https://www.amazon.com/Nudge-Improving-Decisions-Health-Happiness/dp/014311526X
https://www.amazon.com/Nudge-Improving-Decisions-Health-Happiness/dp/014311526X
https://doi.org/10.1111/jch.13272
https://doi.org/10.1038/s41371-020-0340-6
https://doi.org/10.1038/s41371-020-0340-6
https://doi.org/10.1177/1043659612472059
https://doi.org/10.1097/MLR.0000000000000769
https://doi.org/10.1097/MLR.0000000000000769
https://doi.org/10.1097/JIM.0000000000000097
https://doi.org/10.1097/JIM.0000000000000097


J Am Heart Assoc. 2021;10:e020997. DOI: 10.1161/JAHA.121.020997 9

Bress et al Inequities in Hypertension and COVID- 19

participation. J Health Care Poor Underserved. 2010;21:879– 897. DOI: 
10.1353/hpu.0.0323.

 55. Cohen JB, Cohen DL. Integrating out- of- office blood pressure in 
the diagnosis and management of hypertension. Curr Cardiol Rep. 
2016;18:112. DOI: 10.1007/s1188 6- 016- 0780- 3.

 56. Arrieta A, Woods JR, Qiao N, Jay SJ. Cost- benefit analysis of home 
blood pressure monitoring in hypertension diagnosis and treatment: 
an insurer perspective. Hypertension. 2014;64:891– 896. DOI: 10.1161/
HYPER TENSI ONAHA.114.03780.

 57. Pickering TG, Miller NH, Ogedegbe G, Krakoff LR, Artinian NT, 
Goff D; American Heart A, American Society of H and Preventive 
Cardiovascular Nurses A. Call to action on use and reimbursement for 
home blood pressure monitoring: executive summary: a joint scientific 
statement from the American Heart Association, American Society 
Of Hypertension, and Preventive Cardiovascular Nurses Association. 
Hypertension. 2008;52:1– 9. DOI: 10.1161/HYPER TENSI ONAHA.107.  
189011.

 58. Cohen JB, Padwal RS, Gutkin M, Green BB, Bloch MJ, Germino 
FW, Sica DA, Viera AJ, Bluml BM, White WB, et al. History and jus-
tification of a national blood pressure measurement validated device 
listing. Hypertension. 2019;73:258– 264. DOI: 10.1161/HYPER TENSI 
ONAHA.118.11990.

 59. Shimbo D, Artinian NT, Basile JN, Krakoff LR, Margolis KL, Rakotz MK, 
Wozniak G; 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. Circulation. 2020;142:e42– e63. DOI: 10.1161/
CIR.00000 00000 000803.

 60. Muntner P, Shimbo D, Carey RM, Charleston JB, Gaillard T, Misra 
S, Myers MG, Ogedegbe G, Schwartz JE, Townsend RR, et al. 
Measurement of blood pressure in humans: a scientific statement from 
the American Heart Association. Hypertension. 2019;73:e35– e66. DOI: 
10.1161/HYP.00000 00000 000087.

 61. Bryant KB, Sheppard JP, Ruiz- Negrón N, Kronish IM, Fontil V, King 
JB, Pletcher MJ, Bibbins- Domingo K, Moran AE, McManus RJ, et al. 
Impact of self- monitoring of blood pressure on processes of hyperten-
sion care and long- term blood pressure control. J Am Heart Assoc. 
2020;9:e016174. DOI: 10.1161/JAHA.120.016174.

 62. Tucker KL, Sheppard JP, Stevens R, Bosworth HB, Bove A, Bray EP, 
Earle K, George J, Godwin M, Green BB, et al. Self- monitoring of blood 
pressure in hypertension: a systematic review and individual patient 
data meta- analysis. PLoS Med. 2017;14:e1002389. DOI: 10.1371/journ 
al.pmed.1002389.

 63. Handley MA, Gorukanti A, Cattamanchi A. Strategies for implement-
ing implementation science: a methodological overview. Emerg Med J. 
2016;33:660– 664. DOI: 10.1136/emerm ed- 2015- 205461.

 64. US Department of Health and Human Services. The Surgeon General’s 
call to action to control hypertension. 2020. https://www.hhs.gov.

 65. Mueller M, Purnell TS, Mensah GA, Cooper LA. Reducing racial and 
ethnic disparities in hypertension prevention and control: what will it 
take to translate research into practice and policy? Am J Hypertens. 
2015;28:699– 716. DOI: 10.1093/ajh/hpu233.

https://doi.org/10.1353/hpu.0.0323
https://doi.org/10.1007/s11886-016-0780-3
https://doi.org/10.1161/HYPERTENSIONAHA.114.03780
https://doi.org/10.1161/HYPERTENSIONAHA.114.03780
https://doi.org/10.1161/HYPERTENSIONAHA.107.189011
https://doi.org/10.1161/HYPERTENSIONAHA.107.189011
https://doi.org/10.1161/HYPERTENSIONAHA.118.11990
https://doi.org/10.1161/HYPERTENSIONAHA.118.11990
https://doi.org/10.1161/CIR.0000000000000803
https://doi.org/10.1161/CIR.0000000000000803
https://doi.org/10.1161/HYP.0000000000000087
https://doi.org/10.1161/JAHA.120.016174
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1136/emermed-2015-205461
https://www.hhs.gov
https://doi.org/10.1093/ajh/hpu233

