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Hypertension is highly prevalent in the United States, and many persons with hypertension do not have controlled blood pressure. Selfmeasured blood pressure monitoring (SMBP), when combined with
clinical support, is an evidence-based strategy for lowering blood
pressure and improving control in persons with hypertension. For
years, there has been support for widespread implementation of
SMBP by national organizations and the federal government, and
SMBP was highlighted as a primary intervention in the 2020 Surgeon
General’s Call to Action to Control Hypertension, yet optimal SMBP use
remains low. There are well-known patient and clinician barriers to
optimal SMBP documented in the literature. We explore additional
high-level barriers that have been encountered, as broad policy and

systems-level changes have been attempted, and offer potential
solutions. Collective efforts could modernize data transfer and processing, improve broadband access, expand device coverage and
increase affordability, integrate SMBP into routine care and reimbursement practices, and strengthen patient engagement, trust, and
access.

We have a hypertension problem in the United States.
It affects all races and ethnicities, age groups, sexes, and
presents throughout the country. Using the ACC/AHA 2017
blood pressure guideline defining hypertension as a blood
pressure > 130/80 mm Hg, an estimated 47% of US adults
(116M) have hypertension, and of those recommended
to be on antihypertensive medications and make lifestyle
modifications, 74% (68M) do not have controlled blood pressure.1 Uncontrolled blood pressure is a leading cause of heart
attack, stroke, heart failure, kidney disease, dementia, and
other sequelae. Moreover, hypertensive disorders of pregnancy are increasing in prevalence and raise a woman’s lifetime
risk of cardiovascular disease.2–5 Non-Hispanic Black persons
develop hypertension at younger ages than non-Hispanic
White persons.6 While hypertensive cardiovascular disease
mortality rates are increasing for persons aged 35–64 years in
the majority of counties in the US, non-Hispanic Black persons carry a disproportionate burden of hypertensive cardiovascular mortality compared to other racial/ethnic groups.7
Additionally, people living in communities with a low socioeconomic status or without insurance are less likely to have
controlled hypertension when compared with people with
higher socioeconomic status or insurance, respectively.8,9

When combined with clinical support, self-measured
blood pressure monitoring (SMBP) is an evidence-based
strategy for lowering blood pressure and improving blood
pressure control in persons with hypertension.10,11 SMBP,
sometimes referred to as home blood pressure monitoring,
is the measurement of blood pressure, by an individual with
hypertension, outside of the clinical setting, ideally with a
clinically validated automatic upper arm device. Optimal
SMBP (Figure 1) occurs when a person with hypertension
receives training and education on how to select a validated
device with an appropriately sized cuff, proper preparation and positioning, frequency of readings and duration of
monitoring, and a method for returning patient-generated
values. The patient then begins self-measuring their blood
pressure at home and transmitting those values, medication
side effects, and lifestyle modification information to their
clinical team via remote methods. The clinical team receives,
processes, and interprets the data and incorporates them into
the patient’s care plan by remotely transmitting guidance
back to the patient for titration and/or lifestyle modification.
This patient–clinician feedback loop continues indefinitely.
SMBP is recommended in numerous US and international clinical guidelines for hypertension management
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is assessed including how it is defined, how often people
engage in it, whether readings are transmitted remotely,
and whether patient-generated blood pressure readings
are incorporated into care plans, it is challenging to fully
quantify the current use of optimal SMBP. Small cohort
studies have reported that 40–50% of people with hypertension used SMBP “at home.” 21–23 Two assessments of
data from the nationally representative National Health
and Nutrition Examination Survey reported 41.9%
(2009–2010) and 43.5% (2011–2014) prevalence of SMBP
use among persons with self-reported hypertension at
least monthly.24,25 A more recent analysis from the 2019
Behavioral Risk Factor Surveillance System reported that
61% of people with self-reported hypertension reported
using SMBP, with the majority of them (85.6%) using it
“at home” and sharing their readings with a health care
professional (>85%).26 However, only 6.9% of people who
shared their readings with a health care professional did so
via remote methods (e.g., internet or email).
Multiple patient- and clinician-perceived barriers have been
documented. For patients, these barriers include out-of-pocket
costs for blood pressure devices, measurement burden, and
lack of competence with technology.27–30 Clinician-perceived
barriers include concerns about time needed to instruct
patients on an SMBP monitoring protocol, patient compliance,
accuracy of results, and patient affordability of home blood
pressure devices.31,32 Here we aim to outline high-level barriers
we and our federal/national partners have encountered and
offer potential solutions to achieve widespread implementation of SMBP. Many of these barriers are pragmatic challenges
that have only been realized as broad policy and systems-level
changes have been attempted and may not be widely articulated in the published literature (Table 2).

Figure 1. Optimal self-measured blood pressure monitoring (SMBP). Adapted from Centers for Disease Control and Prevention. Self-Measured Blood
Pressure Monitoring: Action Steps for Public Health Practitioners. Atlanta, GA: Centers for Disease Control and Prevention, US Dept of Health and Human
Services; 2013.
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and confirming new hypertension diagnoses.12–16 National
health advocacy organizations have published scientific and policy statements on SMBP.17,18 Moreover,
Million Hearts, co-led by the Centers for Disease Control
and Prevention (CDC) and the Centers for Medicare
and Medicaid Services (CMS); the American Medical
Association (AMA); Target:BP, a joint effort from AMA
and the American Heart Association (AHA); the National
Association of Community Health Centers (NACHC); and
others have supported the use of SMBP with clinical support for years (Table 1). In 2020, SMBP was highlighted in
the Surgeon General’s Call to Action to Control Hypertension
as a major strategy for patient engagement to optimize
care for hypertension control.19 One immediate result of
the Call to Action was the development of the Federal
Hypertension Control Leadership Council, comprised of
multiple agencies and offices within the US Department
of Health and Human Services (HHS), each committed
to improving health equity through prevention, detection, and control of hypertension. A major priority of the
Federal Hypertension Control Leadership Council is to
drive actions that advance the use of SMBP. In 2021, the
HHS Office of Minority Health (OMH) and the Health
Resources and Services Administration (HRSA) launched
the National Hypertension Control Initiative: Addressing
Disparities Among Racial and Ethnic Minority Populations.
This initiative, in which almost 500 health centers will receive funding and technical assistance to implement optimal SMBP, specifically focuses on patient populations
with persistent disparities in hypertension control.20
Despite the national attention and a strong evidence
base to support its use, optimal SMBP has yet to be
widely implemented. Due to heterogeneity in how SMBP

COMPENDIUM
Table 1. Select federal and national actions that promote self-measured blood pressure monitoring
Event

June 2008

“Call to action on use and reimbursement for home blood pressure monitoring. A joint
scientific statement from the American Heart Association, the American Society for
Hypertension, and the Preventive Cardiology Nurses Association” published

January 2012

AHRQ “Self-Measured Blood Pressure Monitoring: Comparative Effectiveness”
report released

February 2013

Million Hearts “Self-Measured Blood Pressure Monitoring: Action Steps for Public
Health” released

December 2014

Million Hearts “Self-Measured Blood Pressure Monitoring: Action Steps for Clinicians”
released

February 2015

AMA/Johns Hopkins School of Medicine “Self-measured Blood Pressure Monitoring
Program: Engaging Patients in Self-measurement” released

June 2015

CDC Community Preventive Services Task Force recommendation on SMBP
published; found strong evidence supporting its use with clinical support

October 2015

USPSTF “Hypertension in Adults: Screening” recommendation called for using
SMBP to confirm new hypertension diagnoses

October 2016 to June 2018

NACHC/Million Hearts Accelerating SMBP project implemented in 9 health centers

November 2016

Target:BP launched by AMA and AHA

November 2017

“ACC/AHA Guideline for the Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults” published; recommended using SMBP for
diagnosis and management of hypertension

June 2020

“Self-Measured Blood Pressure Monitoring at Home: A Joint Policy Statement from
the American Heart Association and American Medical Association” published

October 2020

Surgeon General’s “Call to Action to Control Hypertension” published; SMBP
included as a major strategy for patient engagement in hypertension

October 2020

Federal Hypertension Control Leadership Council convened; named advancing
SMBP implementation as a priority

January 2021

HHS OMH/HRSA National Hypertension Control Initiative announced; ~500 health
centers to be assisted in using SMBP for hypertension management

Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; AHRQ, Agency for Healthcare Research and Quality;
AMA, American Medical Association; BP, blood pressure; CDC, Centers for Disease Control and Prevention; HHS, Department of Health and
Human Services; HRSA, Health Resources & Services Administration; NACHC, National Association of Community Health Centers; OMH,
Office of Minority Health; SMBP, self-measured blood pressure monitoring; USPSTF, United States Preventive Services Task Force.

SIMPLIFIED, STANDARDS-BASED, AND INTEROPERABLE
HEALTH INFORMATION TECHNOLOGY TO SUPPORT
REMOTE EXCHANGE OF PATIENT-GENERATED BLOOD
PRESSURE READINGS

The current health information technology (IT) landscape
for SMBP is complicated (Figure 2). SMBP data can take
multiple pathways from patients to their electronic health
records (EHRs). Some of the stops along the way may involve customized interfaces that may be costly and burdensome to develop. CDC recently collaborated with the Public
Health Informatics Institute (PHII) and representatives from
other federal agencies to conduct a national assessment of
the health IT and health informatics landscape for SMBP
data exchange and make recommendations for streamlining
it.33 Those recommendations called out a need to strengthen
policies and procedures for SMBP and other types of patientgenerated health data (PGHD). Among the issues addressed
are data ownership, privacy, and security concerns as PGHD
flow from patients to non-HIPAA-covered entities, like device manufacturers, mobile health (mHealth) application
creators, and application programming interface (API)
developers, to HIPAA-covered clinical entities.
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When clinicians are able to receive patient-generated blood
pressure readings, they likely receive a significant amount
of data per patient—2 morning readings and 2 nighttime
readings each day for 3–7 days for up to 28 readings per
monitoring period—and most EHR systems are unable to
accept and process these readings into actionable information.34,35 The vital signs section of EHRs should be modified to
capture blood pressure value type (e.g., SMBP, office measures,
ambulatory blood pressure monitoring, or automated office
blood pressures) using structured data fields with dropdown
menus, as well as pertinent metadata for each value type (e.g.,
device type, make, and model). The capability to average
blood pressure readings should be a standard functionality as
well. By equipping all EHRs with this type of structured data
capture, SMBP values could readily be incorporated into clinical decision supports and clinical quality measures, the latter
often used in public reporting and incentive programs.
Additionally, there are technical standards and
specifications that could enhance and simplify SMBP data
exchange with regard to what data elements are being
exchanged, in what format, and how. Fast Healthcare
Interoperability Resources (FHIR) and Substitutable Medical
Applications, Reusable Technologies (SMART), specifically

Downloaded from https://academic.oup.com/ajh/article/35/3/244/6544848 by Stephen B. Thacker CDC Library user on 09 March 2022
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Table 2. Challenges and potential solutions to support widespread use of self-measured blood pressure monitoring (SMBP)
Potential solution

Data ownership, privacy, and security as
PGHD flow from patients to non-HIPAAcovered entities to HIPAA covered entities.

• Create policies that make device manufacturers, mHealth
app creators, and API developers HIPAA-covered entities

Complex, underutilized standards for data
exchange for SMBP and other kinds of
PGHD

• Develop an implementation strategy to drive standardsbased PGHD exchange for SMBP and beyond

Broadband accessibility and affordability

• Expand high-speed internet to all areas of the United
States at affordable costs

Patients may need technical assistance to
connect their SMBP device to their home
internet, download and use necessary apps,
and transmit their blood pressure readings

• Create a technical assistance center by leveraging existing
workforce development programs.
• Create a network of local assistance by funding libraries and
other community-based organizations to deliver assistance

Confusion over which SMBP devices to
purchase

• Implement policies that drive manufacturers to have their
devices undergo independent clinical validation

Larger than standard adult BP cuff sizes may
be difficult to access

• Collaborate with device manufacturers to ensure large and
extra-large cuffs are affordable and readily accessible
• Create a universal, one-size fits most, blood pressure cuff

SMBP device costs

• Improve coverage at sufficient levels
• Encourage value-based insurance design
• Support device loaner programs

Clinician concerns about lack of
reimbursement for SMBP-related services

• Raise awareness of CPT codes 99473 and 99474
• Share the related economic case for SMBP

Alleviate physician burden related to SMBP;
lack of convenient, patient-trusted sources
of training and education for SMBP

• Deploy other members of the care team to provide training,
education, and support to patients in SMBP
• Develop robust community-based models for training,
educating, and supporting patients in SMBP

Abbreviations: API, application programming interface; BP, blood pressure; CPT, Current Procedural Terminology; HIPAA, Health Insurance
Portability and Accountability Act; mHealth, mobile health; PGHD, patient-generated health data; SMBP, self-measured blood pressure
monitoring.

SMART Markers, are 2 relevant standards in this arena.36
Open mHealth is another standard that could advance interoperable, standards-based exchange of PGHD, but there
is no current guidance on how best to use these standards to
enter PGHD into EHRs. Leadership and better coordination
are needed to develop an implementation strategy to drive
standards-based PGHD exchange for SMBP and beyond.
READY ACCESS TO HIGH-SPEED BROADBAND

Before patients even begin transmitting data to their clinical team, they need robust access to broadband internet.
There are at least 2 major barriers with broadband access:
(1) affordability and (2) physical access (i.e., whether highspeed internet is available in a given geography).
The Federal Communications Commission (FCC) and
HRSA have spearheaded a variety of efforts to bring affordable
internet access to both consumers and clinicians but more
can be done.37 Broadband internet access can cost $50–60
per month, with costs varying greatly by delivery type (e.g.,
Digital Subscriber Line [DSL], cable, or fiber) and internet
speed. This includes hidden costs like installation, equipment
rental, and data overage fees that currently make broadband
cost-prohibitive for many people. Satellite internet is theoretically available in all counties in the US but for those who
live in areas where only satellite internet is available, internet
access can cost $100 or more per month.38 Rural areas, in
general, pay more per megabit per second (Mbps), possibly

due to lack of competition or less available infrastructure for
sophisticated internet delivery.39 From a lack of competition
perspective, 48.3% of US counties have more than half of
their population living in areas with fewer than 2 non-satellite
broadband providers (Supplementary Figure 1).
Over 40% of US adults with household incomes of <$30k report not having home broadband.39 Using data from the US
Census Bureau’s American Community Survey, Figure 3 shows
the percent of households that do not purchase a broadband subscription, by county, overlaid with self-reported hypertension
prevalence. This map shows 1.3% of counties have >50% of their
population with no broadband internet subscription and 22.1% of
counties have 30–50% of their population with no broadband internet subscription. These under-resourced areas tend to overlap
with areas of high hypertension burden, particularly in the “stroke
belt,” where non-Hispanic Black persons comprise ~26% of the
population is versus ~10% of the population in the remainder of
the US.40 Some households in these counties may have access to
the internet through cellular connectivity but almost 1 in 4 adults
with household incomes of <$30k do not own smartphones41 and
data use limits may be a concern for those who do. While cellular
service is generally good through much of the US, there are notable gaps in parts of upstate New York and West Virginia, most of
Alaska, and in the western half of the country.42
Figure 4 shows physical availability of non-satellite, highspeed broadband access, defined by the FCC as 25/3 Mbps
(25 Mbps download speed/3 Mbps upload speed), by county,
overlaid with self-reported hypertension prevalence. Many
American Journal of Hypertension 35(3) March 2022
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of the counties that have no broadband providers available
besides satellite internet also have the highest prevalence of
self-reported hypertension. Some have suggested that the
broadband gap is even worse when considering the broadband speeds and quality that are actually experienced versus
allegedly available.43 Additionally, 25/3 Mbps is considered
to be the absolute minimum for “high-speed” internet but
many high-level processes or multiple simultaneous users
warrant higher speeds (e.g., 100/10 Mbps). Current access to 100/10 Mbps broadband varies greatly across the
country (Supplementary Figure 2). Recently, the Biden
Administration announced a plan that included $65B to improve broadband infrastructure to 100/20 Mbps, a clear upgrade from the current FCC standard.44 As we as a nation
think about improving health equity, committing to widespread, affordable, high-quality broadband access is an integral issue to address, not only for SMBP but for telehealth
and PGHD more broadly, particularly for populations like
non-Hispanic Black persons or persons from communities
of low socioeconomic status who carry a larger burden of uncontrolled blood pressure.
ACCESSIBLE TECHNICAL ASSISTANCE TO OVERCOME THE
DIGITAL DIVIDE

People with readily available broadband access may need
technical assistance to connect their SMBP device to their
248
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home internet, download and use necessary applications, and
transmit their blood pressure readings. According to a 2021
Pew Research Center survey, 25% of people aged ≥65 years,
14% of people with incomes of less than $30k, and 14% of
people with a high school education or less do not use the
internet.45 Technical assistance to support SMBP-related
technology is not a barrier frequently identified in the hypertension literature though it has been discussed for other health
topics.46–48 Ochsner Health, in New Orleans, Louisiana, has an
in-house “Ochsner O Bar” to provide training and technical
assistance.49 Other health care providers have delivered similar support through home visits by medical informaticists,
nurse case managers, or community health workers.33 One
potential solution could be a technical assistance center,
which could parallel HRSA’s National Health Service
Corps’ loan repayment programs for health professionals
shortage areas, where workforce is recruited through fiscal
incentives. The Office of the National Coordinator for
Health Information Technology (ONC) recently announced
its Public Health Informatics and Technology Workforce
Development Program.50 Perhaps this type of initiative could
be leveraged to help span the digital divide in our nation and
provide much-needed technical assistance. Another potential
solution would be to provide funding opportunities through
libraries and other community-based organizations to deliver
this kind of assistance. This latter approach could be particularly successful in rural communities.

Downloaded from https://academic.oup.com/ajh/article/35/3/244/6544848 by Stephen B. Thacker CDC Library user on 09 March 2022

Figure 2. Current health information technology/informatics landscape for self-measured blood pressure monitoring, as of September 2021. Yellow
lines are data transmission pathways that could be simplified through standards or other means. Adapted from Public Health Informatics Institute.
National Assessment of the Self-Measured Blood Pressure Monitoring (SMBP) Health Information Technology Landscape. September 2021. https://phii.
org/SMBP-Health-IT-Landscape.
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AMPLE SUPPLY OF VALIDATED BLOOD PRESSURE DEVICES
AND APPROPRIATELY SIZED CUFFS

Blood pressure monitoring devices must be cleared
for sale in the US by the Food and Drug Administration
(FDA). This approval process (i.e., 510(k)) allows device
manufacturers to provide validation data on their own
devices and allows for ‘substantial equivalence’—where the
new device is considered as safe and effective as its predicate
model if substantial changes have not been made.51 Both of
these factors have led to confusion for clinicians who want
to recommend SMBP to their patients but are unsure which
device will produce accurate readings. To address this,
the AMA partnered with the National Opinion Research
Center at the University of Chicago (NORC) to launch the
US Blood Pressure Validated Device Listing (VDLTM). The
VDL lists devices available in the United States that have
been validated for clinical accuracy after review by an independent committee of experts and substantial equivalence
alone would not qualify for listing.52 As of August 2021, 16
SMBP monitoring devices from 4 manufacturers are listed on

the VDL. Moreover, there is a need to have devices validated
in specific subpopulations like pregnant women. Clinician
and consumer demand and support from national organizations are needed to incentivize device manufacturers to meet
these validation standards for their products.
Nationally representative National Health and Nutrition
Examination Survey data from 2007 to 2010 show that 52% of
men and 38% of women with hypertension require size large
or greater blood pressure cuffs.53 Given the increasing rates
of obesity in the last decade,54 those estimates are likely even
higher today. Furthermore, NACHC worked with 9 health
centers to implement SMBP programs for their patients with
hypertension. Among participating patients, 50% needed an
extra-large blood pressure cuff.55 NACHC created an at-aglance comparison of devices that were listed on the VDL or
in review, as of May 2021, cross-walked with desired device
features.56 Only 3 of 16 devices from that crosswalk that were
on the VDL at that time are available with an extra-large blood
pressure cuff. It is imperative to ensure a ready supply of affordable SMBP devices with appropriate blood pressure cuff
sizes to meet the demand. Device manufacturers could use
American Journal of Hypertension 35(3) March 2022
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Figure 3. County-level self-reported high blood pressure prevalence among adults aged 18 and oldera and percentage of households with no broadband internet subscription serviceb. aPLACES—Local Data for Better Health (2017). Modeled estimates from Behavioral Risk Factor Surveillance System
(BRFSS). https://www.cdc.gov/places. bUS Census American Community Survey 5-year (2015–2019). https://www.census.gov/content/dam/Census/library/publications/2021/acs/acs-49.pdf.
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national analyses to guide available cuff sizes. Alternatively, a
universal blood pressure cuff could be developed that would
fit the vast majority of arms. This has been patented for blood
pressure kiosk technology but not yet for home use.57
IMPROVED COVERAGE AND REIMBURSEMENT

Cost-related issues are barriers for patients and clinicians.
Devices on the VDL with recommended features cost $50199 (mean/median $93.42/$90.00). Strikingly, those devices
with an extra-large blood pressure cuff available cost $100
or more.56 Many lower-income populations may not be
able to afford a recommended device. Insurance coverage
is one solution to get devices to those who need them
most. Yet, current coverage varies and, when it does exist,
it is often insufficient.58 In 2020, Medicare fee-for-service
(FFS) Part B began to cover SMBP services, but currently
limits coverage of SMBP devices, necessary for the services, to beneficiaries with end stage renal disease. CDC
and AMA are collaborating on an assessment of Medicaid
250
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coverage for automatic, upper arm SMBP monitoring
devices (Healthcare Common Procedure Coding System
[HCPCS] code A4670) and separate BP cuffs (HCPCS code
A4663). The latter is important if an SMBP device does not
come with the correctly sized cuff. The preliminary results
(Table 3) show 34 state Medicaid programs provide some
level of coverage for automatic upper arm devices and 26
provide coverage for the separate cuffs. However, of the
22 states for which a covered amount could be found, the
range for automatic upper arm devices is $8.22 (Arkansas)
to $159.44 (New Hampshire) with a mean/median covered amount of $60.50/$54.29, based on the most recent fee
schedule data available (CDC/AMA, unpublished data).
Another solution that could support additional and sufficient coverage for SMBP devices is expanding the use of
value-based insurance design (VBID). VBID, popularized by
the University of Michigan Center for VBID, is a strategy that
minimizes or eliminates out-of-pocket costs for under-used,
high-value services; SMBP monitors are included in those
services. In 2020, CMS published a federal register notice with
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Figure 4. County-level self-reported high blood pressure prevalence among adults aged 18 and oldera and counties with >50% of population with zero
nonsatelliteb broadband (25/3 Mbpsc) internet service providersd. aPLACES—Local Data for Better Health (2017). Modeled estimates from Behavioral Risk
Factor Surveillance System (BRFSS). https://www.cdc.gov/places. bNonsatellite includes ADSL, cable modem, FTTP, and fixed wireless. c25/3 Mbps = 25
Megabits per second download speed, 3 Megabits per second upload speed. dFCC summary data of fixed broadband coverage by geographic area
(2020). https://opendata.fcc.gov/Wireline/Area-Table-June-2020-V1/ktav-pdj7.
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• 99473—an annual reimbursement ($11.52) [According to
the 2021 CMS Physician Fee Schedule Look Up. https://
www.cms.gov/medicare/physician-fee-schedule/search.]
for “self-measured blood pressure using a device validated
for clinical accuracy; patient education/training and device calibration.”
• 99474—a monthly reimbursement ($15.00) [According to
the 2021 CMS Physician Fee Schedule Look Up. https://
www.cms.gov/medicare/physician-fee-schedule/search.]
for “self-measured blood pressure using a device validated
for clinical accuracy, separate self-measurements of 2
readings, one minute apart, twice daily over a 30-day period (minimum of 12 readings), collection of data reported
Table 3.

by the patient and/or caregiver to the physician or other
qualified health care professional, with report of average
systolic and diastolic pressures and subsequent communication of a treatment plan to the patient.”
For example, for a clinician with a total patient panel of
2,000 adults, if one assumed half had hypertension and 20%
of them were Medicare beneficiaries, reimbursement from
the above codes could equate to over $11k per clinician in
a given year.64 While these codes offer modest reimbursement, if SMBP for patients with hypertension was systematically conducted in a practice with multiple clinicians, the
reimbursement could potentially pay for a full-time staff
person to train all patients with hypertension. However,
these CPT codes are underutilized. We analyzed monthly
claims data for 22.3 million Medicare FFS beneficiaries in
2020 and 19.7 million in 2021, who were aged ≥65 years
with at least one month of continuous enrollment in both
Part A (hospitalization) and Part B (outpatient care) and
had hypertension. We defined hypertension as having a diagnosis code based on ICD-10 code from Part A or Part
B claims, or a diagnosis of hypertension based on the
Chronic Conditions Warehouse definition used by CMS
(Table 4). Among these, only 0.01% had a claim for CPT
99473 both in 2020 and in 2021, while 0.01% in 2020 and
<0.01% in 2021 had 1 or more claims for CPT 99474 (CDC,
unpublished data). In addition, although CPT 99474 can
be billed monthly for each patient using SMBP for ongoing
treatment decisions, most patients for whom this code was
billed only had one use of the code. These results represent a major opportunity for raising awareness among primary care clinicians and others who care for patients with
hypertension. With the deregulation of telehealth during
the COVID-19 pandemic and subsequent growth in the
number of virtual office visits, these codes could support
rapid improvements in hypertension control and provide
much-needed data on an important vital sign.

Self-measured blood pressure monitoring (SMBP)-related Medicaid coverage and reimbursement, as of July 2021a

Coverage aspect

States that provide some level of coverage and/or reimbursement

Automatic BP Device and SMBP
Services (HCPCS A4670 and
(CPT 99473 and/or 99474)) n = 13

Delaware, Hawaii, Idaho, Indiana, Michigan, North Carolinab, North Dakota, Ohio, Oregonb,
Texas, Virginia, Wisconsin, Wyoming

Automatic BP Device Only (HCPCS
A4670)
n = 21

Alaska, Arkansas, California, Colorado, Connecticut, DC, Illinois, Iowa, Louisiana, Maine,
Maryland, Massachusetts, Minnesota, Missouri, Nebraska, Nevada, New Hampshire, New
York, Utah, Vermont, Washington

SMBP Services Only (CPT 99473
and/or 99474)
n=8

Arizona, Floridab, Georgia, Kansas, Kentucky, Montana, New Jersey, New Mexico

Separate SMBP Cuff (HCPCS
A4663)
n = 26

Alaska, California, Colorado, Connecticut, Delaware, DC, Illinois, Indiana, Kansas, Louisiana,
Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, New Hampshire,
New York, North Dakota, Ohio, Texas, Utah, Virginia, Washington, Wisconsin, Wyoming

No SMBP-related coverage or
reimbursement
n = 8c

Alabama, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota,
Tennessee, West Virginia

Abbreviations: BP, blood pressure; CPT, Current Procedural Terminology, DC, District of Columbia; HCPCS, Healthcare Common Procedure
Coding System; SMBP, self-measured blood pressure monitoring.
aResults based on the most recent publicly available fee schedule data.
bLikely linked to the Public Health Emergency.
cMississippi only provides coverage for separate SMBP cuffs but does not cover the automatic devices or related services.
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its VBID blueprint that included SMBP monitors as a highvalue service that qualified health plans were encouraged to
cover with no-cost sharing.59 It should be noted that coverage,
when sufficiently available, is only a potential solution for
those who have insurance but does not help the uninsured.
Until comprehensive coverage is widely available for SMBP
devices and to support uninsured patients, some clinicians
have implemented SMBP device loaner programs though they
are not widespread.60 When developing an SMBP device loaner
program, health care settings can consider loan agreements,
inventory needs, inventory management procedures, and
cleaning and disinfection protocols. NACHC, Target:BP,
AMA, and Million Hearts have helpful guidance materials to
support SMBP device loaner program efforts.55,61–63
To incentivize widespread implementation of SMBP, adequate clinician reimbursement may be needed for their
time to train patients in proper use of a device and to review patient-generated blood pressure values, interpret the
data, and use them in care planning. In 2020, 2 new Current
Procedural Terminology (CPT) [CPT © Copyright 2021
American Medical Association. All rights reserved. AMA
and CPT are registered trademarks of the American Medical
Association.] codes were introduced:

COMPENDIUM
Table 4. Use of self-measured blood pressure monitoring-related Current Procedural Terminology codesa, January 2020–May 2021
Total

Hypertension

CPT 99473

CPT 99474

prevalence,

Training, device setup, and

SMBP for ongoing treatment

Among beneficiaries with ≥1 use of CPT

aged 65+, N

n (%)

calibration received, n (%)

decisions, total ≥1 session, n (%)

code, mean number of uses of the code

2020

29,958,986

22,285,241
(74.4)

1,815 (0.01)

1,353 (0.01)

1.41

2021

27,661,406

19,669,335
(71.1)

1,158 (0.01)

474 (<0.01)

1.27

Abbreviations: CPT, Current Procedural Terminology; SMBP, self-measured blood pressure monitoring
assessed the prevalence of use of CPT codes 99473 and 99474 among Medicare fee-for-service (FFS) beneficiaries with hypertension aged 65+ with at least one month of continuous enrollment in Medicare Part A (hospitalization) and Part B (outpatient care), using CMS
real-time data. Hypertension prevalence was defined as a diagnosis code based on ICD-10-CM from Part A or Part B claims, or a diagnosis
code of hypertension based on the Chronic Conditions Warehouse definition.
aAnalysis

Table 5.

Self-measured blood pressure monitoring (SMBP) tasks by role
Can be done by a non-licensed
person
(e.g., medical assistant, local
department of health, community
health organization, community

Must be done by a licensed clinician

health workers)

Must be done by patient

1. Diagnose hypertension
2. Prescribe medication(s)
3. Provide SMBP measurement protocol
4. Interpret patient-generated SMBP readings
5. Provide resultant medication titration advice
6. Provide resultant lifestyle modification
recommendations

1. Provide guidance on validated
SMBP monitor selection
2. If needed, provide a validated
SMBP monitor (free or
loaned)
3. Train patients to use a
validated SMBP monitor
4. Validate home BP monitor
against a more robust
machine
5. Train patients to capture and
relay SMBP values to the
care team, ideally through
remote means
6. Provide technical assistance
to patients on connecting
their SMBP device to their
home internet, downloading
and using necessary apps,
and transmitting their SMBP
readings to the care team
7. Reinforce clinician-directed
SMBP measurement protocol
8. Share medication adherence
strategies
9. Provide lifestyle modification
education

1. Take SMBP readings
2. Take medications as prescribed
3. Make recommended lifestyle
modifications
4. Convey SMBP readings to care team
5. Convey side effects, challenges with
lifestyle modifications to care team

Adapted from National Association of Community Health Centers. Self-measured Blood Pressure Monitoring Implementation Guide for
Health Care Delivery Organizations. Bethesda, MD: National Association of Community Health Centers; 2018.

CREATIVE SOLUTIONS TO OVERCOME BARRIERS OF TRUST,
TIME, AND DISTANCE

When thinking about optimal SMBP implementation, there are tasks that fall under the scopes of practice of
physicians and advanced practitioners and tasks that must be
completed by patients (Table 5). There are also a number of
integral tasks related to training and educating patients that
could be done by other members of the care team. Medical
assistants and nurses are a ready solution in many health care
settings, but smaller practices, in particular, may not have
in-house staff who can shoulder the burden of these tasks.
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Clinical pharmacists, operating through collaborative practice
agreements,65 and community health workers can help extend
the reach of a practice. For people who have had a cardiovascular event, cardiac or stroke rehabilitation programs, and
home health care agencies could include SMBP training and
education as part of their standardized curricula and services.
One solution outside of the clinical setting could be to
use community-based resources. For example, community pharmacists could provide on-site training when SMBP
devices are purchased. State or local public health nurses and
similar staff could hold classes or office hours for training
and technical assistance. Similarly, community-based
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beneficiaries
Year

COMPENDIUM

SUPPLEMENTARY MATERIAL

Supplementary data are available at American Journal of
Hypertension online.
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organizations concerned with health and wellness like the
YMCA, senior centers, fire stations, and libraries, as well as
gyms and fitness centers, could be venues for SMBP-related
training and education. Furthermore, for non-Hispanic Black
persons, for whom distrust of the medical system may be an
issue, barbershops, salons, or churches could be outlets for
SMBP-related training and education, but work is needed to
build these types of community-based infrastructure and ensure a connection with clinical care. Using community-based
organizations to deliver training and education for patients
using SMBP could be a convenient, trusted resource especially
in rural areas or when culturally or linguistically tailored information would be helpful. If we are going to reach ~68M
adults in the United States for widespread SMBP implementation, the nation needs creative, out-of-the-box solutions to set
everyone—clinicians and patients—up for success.
Advancing optimal SMBP is a critical opportunity to
improve the nation’s blood pressure control. The Surgeon
General’s Call to Action to Control Hypertension noted
improvements in blood pressure control in all populations
will “need broadscale, multisector, culturally sensitive, and
diverse interventions”.1 This could be uniquely demonstrated
in the expansion of SMBP across the United States. SMBP
is evidence based, with accompanying real-world success
stories,33,35,49 yet the barriers to use are diverse and significant advancement in uptake will require interventions at
multiple points. A collective effort could help modernize
data transfer and processing, improve broadband access, expand coverage and increase affordability for SMBP devices
and appropriate cuff sizes, integrate SMBP into routine care
and reimbursement practices, and strengthen patient engagement, trust, and access. Addressing these areas can help
equip and empower individuals, communities, clinicians,
and health care organizations across the country to improve
blood pressure control and cardiovascular health.
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