
Blood Pressure Control in the U.S. 
– It Takes a Village

Hilary K. Wall, MPH
Senior Scientist/Million Hearts Science Lead

Centers for Disease Control and Prevention

Getting to the Heart via Oral Health: A Medical and Dental Collaboration Summit

June 10, 2022



Overview

• Burden of CVD and hypertension in U.S.

• Million Hearts initiative 

• Strategies to address hypertension

• Finding patients with potentially undiagnosed hypertension

The opinions expressed by authors contributing to this project do not necessarily reflect the opinions of the US Department of Health and 

Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of 

trade names is for identification only and does not imply endorsement by any of the groups named below. 
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• More than 1.6 million people in the U.S. suffer from heart attacks 

and strokes per year

• More than 870,000 deaths per year from cardiovascular disease 

(CVD)

• Annual CVD costs in the U.S. averaged $378.0 billion in 2017-2018

• Uncontrolled blood pressure is the primary contributor to the 

morbidity and mortality rate disparities in CVD between Black and 

White people.

Heart Disease and Stroke Burden

http://wonder.cdc.gov/ucd-icd10.html


Cardiovascular Disease Mortality 
1999-2018

Goff DC, et al. Circulation. 2021;143:837-851.

heart 

failure



Alarming Mortality Trends

County-level total percent 

change in heart disease death 

rates, Michigan, ages 35-64, 

2010-2017

Increasing death 

rates in 72.3% of 

counties in 

Michigan

Ritchey MD, Wall HK, et al. 2020 Aug;30(6):364-374.



Trends in HTN-Related CVD Death 
Rates

Vaughan AS, et al. J Am Heart Assoc. 2022 Apr 5;11(7):e024785.



Using ≥130/80 mmHg:

• ~44% prevalence among US adults → ~108M 
adults
▪ 56% among adults 45-64

▪ 78% among adults 65+

▪ 53% among non-Hispanic blacks

Of the 87M recommended to be on medications 
and LMs:

• ~71% are uncontrolled → ~61M adults

U.S. Burden of Hypertension



Among people with hypertension (NHANES 2017-18):

• 90.8% – had usual healthcare provider 

• 93.2% – had a visit in the last year 

Are these people in care?

Muntner P, et al. Trends in Blood Pressure Control Among US Adults With 

Hypertension, 1999-2000 to 2017-2018. JAMA. 2020 Sep 22;324(12):1190-1200. 



Aim: Prevent 1 million—or more—heart attacks and strokes in 
the next 5 years by:

• Promoting evidence-based strategies for cardiovascular disease 
prevention

• Convening like-minded health care and public health champions

• Facilitating meaningful collaboration and resource sharing

• Addressing health equity through specific policies, processes, and 
practices

Million Hearts® 2027



Million Hearts® 2027 Priorities

Building Healthy Communities

Decrease Tobacco Use 

Decrease Physical Inactivity 

Decrease Particle Pollution Exposure

Optimizing Care

Improve Appropriate Aspirin or Anticoagulant Use

Improve Blood Pressure Control

Improve Cholesterol Management

Improve Smoking Cessation

Increase Use of Cardiac Rehabilitation

Focusing On Health Equity

Pregnant and 

Postpartum 

Women with 
Hypertension

People from 

Racial/Ethnic 

Minority Groups

People with 

Behavioral Health 

Issues Who Use 

Tobacco

People with 
Lower Incomes

People Who Live 

in Rural Areas or 

Other ‘Access 

Deserts’



Hypertension Control Change Package 
(HCCP) 2nd Edition, 2020

Access the Change Package at: 

https://millionhearts.hhs.gov/tools-protocols/action-

guides/htn-change-package/index.html

https://millionhearts.hhs.gov/tools-protocols/action-guides/htn-change-package/index.html


Focus Areas

Office 

redesign

Treatment 

protocols
Accurate BP 

techniques

Establishing 

SMBP Programs

IDing potentially 

undx HTN or CKD

Using order 

sets

Patient supports for 

lifestyle modification, 

SMBP

Using data to 

drive 

improvement



Use Practice Data to Drive ImprovementChange 

Concept 



Use Practice Data to Drive ImprovementChange 

Concept 

Change 

Ideas

Determine HTN control 

and related process 

metrics for the practice

Regularly provide a 

dashboard with BP goals, 

metrics, and performance



Use Practice Data to Drive ImprovementChange 

Concept 

Change 

Ideas

Determine HTN control 

and related process 

metrics for the practice

Regularly provide a 

dashboard with BP goals, 

metrics, and performance

Tools & 

Resources



Presenter's name 

Credentials

Hypertension Treatment 
Protocols



• Identifying all patients eligible for management

• Monitoring at the practice level

• Increasing patient and provider awareness

• Providing an effective diagnosis and treatment 

guideline

• Systematic follow-up of patients for the 

initiation and intensification of therapy

• Clarifying roles of healthcare providers to 

implement a team approach

• Reducing barriers for patients to receive and 

adhere to medications and to implement 

lifestyle modifications

Value of Protocols

Go AS, et al. Hypertension. 2014 Apr;63(4):878-85.



Characteristics of Comprehensive 
HTN Protocols

U.S. Department of Health and Human Services. The Surgeon 

General’s Call to Action to Control Hypertension. Washington, 

DC: U.S. Department of Health and Human Services, Office of 

the Surgeon General; 2020



• Evidence-based protocols examples:
• American Medical Association 

• U.S. Department of Veterans Affairs

• Kaiser Permanente

• Key protocol components, implementation 
guidance, customizable template 

• Cholesterol management, tobacco 
cessation

• https://millionhearts.hhs.gov/tools-
protocols/protocols.html#htp

Protocol Resources

https://millionhearts.hhs.gov/tools-protocols/protocols.html#htp


Self-Measured Blood 
Pressure Monitoring 

(SMBP)



• Self-Measured Blood Pressure monitoring (SMBP) – the 
measurement of BP by an individual outside of a clinic setting
including at home – with a validated automatic upper arm 
device

• AKA “home blood pressure monitoring” 

• SMBP is NOT – BP taken at a pharmacy kiosk, or by a smart 
phone device, wearable sensor, cuffless BP monitor, or finger cuff

• Evidence-based strategy for lowering BP when combined with 
clinical support 

Self-Measured Blood Pressure 
Monitoring (SMBP)



Strong Evidence Base

SMBP with additional clinical support:

• Supported by numerous meta-analyses and systematic reviews

• Included in Task Force Recommendations
▪ USPSTF – HTN screening

▪ CPSTF – HTN management; cost effective 

• Included in numerous domestic and international clinical guidelines
▪ 2017 ACC/AHA Guideline for the Prevention, Detection, Evaluation, and 

Management of High Blood Pressure in Adults

• Highlighted in the US Surgeon General’s 2020 Call to Action to 
Control Hypertension

USPSTF – United States Preventive Services Task Force; CSPSTF – Community Preventive Services Task 

Force; HTN – hypertension; ACC – American College of Cardiology; AHA – American Heart Association



Optimal SMBP

Remote 

Data 

Exchange

Clinician guidance on:
- Selecting a device

- Proper cuff sizing

- Preparation and 

positioning

- Clinical protocol with 

frequency and duration

- Method for returning 

patient-generated values

Wall HK, Am J Hypertens. 2022 Mar 8;35(3):244-255.



Hypertension Control Change Package

https://millionhearts.hhs.gov/

files/HTN_Change_Package

.pdf#page=16



Michigan Coverage

• SMBP devices – $62.30 

• SMBP extra BP cuff – $20.58

• Education/training – $6.14 (1x)

• Interpretation/care plan 
inclusion – $8.32 (monthly)

SMBP Coverage Insights: Medicaid

https://www.ama-assn.org/system/files/smbp-coverage-medicaid-april-2022.pdf

https://www.ama-assn.org/system/files/smbp-coverage-medicaid-april-2022.pdf


• Wall HK, et al. How Do We Jump-Start Self-measured Blood Pressure 

Monitoring in the United States? Addressing Barriers Beyond the Published 

Literature. Am J Hypertens. 2022 Mar 8;35(3):244-255. 

• Million Hearts SMBP Webpage – https://millionhearts.hhs.gov/tools-

protocols/smbp.html

• Million Hearts Hypertension Control Change Package, Establish an SMBP 

Program – https://millionhearts.hhs.gov/files/HTN_Change_Package.pdf#page=16

• NACHC SMBP Implementation Toolkit – https://www.nachc.org/wp-

content/uploads/2020/12/SMBP-Toolkit_FINAL.pdf

• AMA SMBP CPT Coding – https://www.ama-assn.org/system/files/2020-06/smbp-

cpt-coding.pdf

• AMA/AHA Target:BP Tools and Downloads – https://targetbp.org/tools-

downloads/?sort=topic&

SMBP Resources

NACHC – National Association of Community Health Centers; AMA –

American Medical Association; AHA – American Heart Association 

https://millionhearts.hhs.gov/tools-protocols/smbp.html
https://millionhearts.hhs.gov/files/HTN_Change_Package.pdf#page=16
https://www.nachc.org/wp-content/uploads/2020/12/SMBP-Toolkit_FINAL.pdf
https://www.ama-assn.org/system/files/2020-06/smbp-cpt-coding.pdf
https://targetbp.org/tools-downloads/?sort=topic&


• Quarterly webinar to facilitate the exchange of SMBP best practices, 

tools, and resources

Registration instructions:
1. Go to the SMBP Forum Registration Page: http://bit.ly/SMBP_Registration

2. Select the meeting(s) you want to attend in 2022 and click ‘Register’

3. Complete the registration questions

4. Look for the calendar invite(s) from WebEx (be sure to check your spam folder!!)

• Past SMBP Forum recordings/materials can be accessed at 

https://confluence.nachc.org/display/SMBP/Quarterly+Meeting+Materials

• Questions can be sent to MillionHeartsSMBP@nachc.org

Million Hearts® SMBP Forum 

http://bit.ly/SMBP_Registration
https://confluence.nachc.org/display/SMBP/Quarterly+Meeting+Materials
mailto:MillionHeartsSMBP@nachc.org


Accurate BP 
Measurement



Taking Office Blood Pressure 
Readings

• Empty bladder

• No caffeine 

• Rest for 5 minutes 

• Seated, back supported

• Legs uncrossed, feet on floor 

• Cuff on bare arm (no clothing), arm supported

• Avoid talking, reading, or using electronics during readings

• Properly sized cuff 



https://targetbp

.org/tools_dow

nloads/mbp/

Adds 5-50 

mmHg

Adds 2-10 

mmHg

Adds 10 

mmHg

Adds 10 

mmHg

Adds 10 

mmHg

Adds 2-8 

mmHg

Adds 6 

mmHg

https://targetbp.org/tools_downloads/mbp/


Training 
Office Staff







Muntner P, et al. Measurement of Blood Pressure in 

Humans: A Scientific Statement From the American Heart 

Association. Hypertension. 2019 May;73(5):e35-e66.



Office Redesign –
“BP Lounge”

• Quiet room connected to the waiting 
room 

• True resting blood pressure  

• Receptionist asks the person to 
expose their arm and sit comfortably 
for 5 minutes and starts timer 

• After timer goes off, a medical 
assistant is called to take the BP



Devices

• Automatic, upper-arm devices are 
preferred

• Wrist cuffs may be more convenient 
in dental settings, when clothing is a 
problem

→Potential user error; use proper 
technique –
https://targetbp.org/tools_downloads/
using-a-wrist-cuff-to-measure-blood-
pressure/



Clinically Validated Devices

U.S. Validated Device Listing 

– www.validateBP.org

http://www.validatebp.org/


Finding Potentially 
Undiagnosed Hypertensives

“Hiding in Plain Sight” 

(HIPS)



Hypertension Prevalence

≥140/90 mmHg

• 31% prevalence among US 
adults
▪ 40% among adults 45-64

▪ 67% among adults 65+

▪ 39% among non-Hispanic 
blacks

• ~78M adults have HTN

≥130/80 mmHg

• 44% prevalence among US 
adults
▪ 56% among adults 45-64

▪ 78% among adults 65+

▪ 53% among non-Hispanic 
blacks

• ~108M adults have HTN 

Ritchey MD, et al. Potential need for expanded pharmacologic treatment and lifestyle modification services 

under the 2017 ACC/AHA Hypertension Guideline. J Clin Hypertens (Greenwich). 2018;20(10):1377–1391. 



16.1M

7.0M

11.5M
Aware and treated

Aware and untreated

"Unaware"

34.6M US Adults with uncontrolled HTN

Uncontrolled HTN (≥ 140/90)

Source:  2013-2014 National Health and Nutrition Examination Survey 



• 80.9% have health insurance 

• 82.7% report having a usual source of care 

• 63.3% have received care two or more times in the 
past year 

“Unaware” – A Closer Look

Source:  2011-2014 National Health and Nutrition Examination Survey 



Measure Measure Definition ICD-10-CM

NQF 0018 

CMS165

The percentage of patients 18-85 years 

of age who had a diagnosis of HTN 

and whose BP was adequately 

controlled (<140/90) during the 

measurement year. 

I10

(Essential 

HTN)

Controlling High Blood Pressure 

Measures

NQF – National Quality Forum; CMS165 – numbering convention for the CMS e-specified measures



Assessing Hypertension Control 

100 patients with 

diagnosed hypertension

70 patients with 

blood pressure 

< 140/90



150 patients with hypertension? 

50 patients with 

abnormal BP values
100 patients with 

diagnosed hypertension

70 patients with 

blood pressure 

< 140/90

+



Compare to 
local, state, 
or national 
prevalence 

data

Establish 
clinical 

criteria for 
potential 

undiagnosed 
HTN

Search EHR 
data for 

patients that 
meet clinical 

criteria

Implement a 
plan for 

addressing 
the identified 
population

FINDING 

PATIENTS WITH

UNDIAGNOSED

HTN

Wall HK, Hannan JA, Wright JS.  Patients with Undiagnosed 
Hypertension: Hiding in Plain Sight.  JAMA. 2014;312(19):1973-74. 

4-Step Process



• Calculate practice prevalence 

# of adult patients with a diagnosis of HTN (e.g. ICD-10 I10) 

# of adult patients (18-85, not pregnant, no ESRD)

• Compare to 31% (140/90 mmHg) or 44% (130/80 mmHg)
OR

• Use the Million Hearts Hypertension Prevalence Estimator Tool
o https://nccd.cdc.gov/MillionHearts/Estimator/

Are patients with hypertension being 
missed?

Compare to 
local, state, 
or national 
prevalence 

data

X 100

https://nccd.cdc.gov/MillionHearts/Estimator/


• Use guidelines supported by the practice

• Consider: 
oStages of hypertension 

o# of abnormal values 

oTime period

• Adults 18-85 

• Standard exclusion criteria 
→Patients who have died 

Clinical Criteria for Undiagnosed 
Hypertension

Establish 
clinical 

criteria for 
potential 

undiagnosed 
HTN



• Population health management software solutions

• EHR registry functionality

• Embed automated algorithms into EHR
oRequires informatics staff 

• Customized reports from EHR vendor 

Use Electronic Health Record Data

Search EHR 
data for 

patients that 
meet clinical 

criteria



• 24-hour Ambulatory BP monitoring (ABPM)

• Self-measured BP monitoring (SMBP)

• Automated Office BP machines (AOBP)

• Confirmatory office measures 

Plan for Confirmation and Treatment

Implement a 
plan for 

addressing 
the identified 
population

• USPSTF HTN screening 

recommendation

• 2017 ACC/AHA HTN 

Guideline



What to do with patients confirmed to not 
have hypertension?

• ICD-10-CM – R03.0 – Elevated blood-pressure reading, without 
diagnosis of hypertension
o “This category is to be used to record an episode of elevated blood 

pressure in a patient in whom no formal diagnosis of hypertension has 
been made, or as an isolated incidental finding.”

ohttp://www.icd10data.com/ICD10CM/Codes/R00-R99/R00-R09/R03-
/R03.0

Implement a 
plan for 

addressing 
the identified 
population

http://www.icd10data.com/ICD10CM/Codes/R00-R99/R00-R09/R03-/R03.0


Hypertension Control Change Package

https://millionhearts.hhs.gov/fil

es/HTN_Change_Package.pdf

#page=18



Hypertension Control Change Package
Compare to 
local, state, 
or national 
prevalence 

data

Establish 
clinical 

criteria for 
potential 

undx HTN

Implement a 
plan for 

addressing 
the identified 

population

Search EHR 
data for 

patients that 
meet clinical 

criteria

https://millionhearts.hhs.gov/fil

es/HTN_Change_Package.pdf

#page=18



• 100,000K patients from 10 FQHCs from 4 Health Center 
Controlled Networks – CA, KY, MO

• Clinical criteria:
o≥ 2 elevated BP (≥140 SBP or ≥ 90 DBP), past 12 months

o1 Stage 2 (≥ 160 SBP or ≥ 100 DBP), past 12 months

• NACHC HIPS Change Package –
http://mylearning.nachc.com/diweb/fs/file/id/229350

National Association of Community 
Health Centers

http://mylearning.nachc.com/diweb/fs/file/id/229350


54

Undiagnosed Hypertension Cohort

65.2% had 

a follow up 

visit 

31.9% were 

dx w/HTN

Meador M, Osheroff JA, Reisler B. Improving Identification and Diagnosis of Hypertensive Patients 
Hiding in Plain Sight (HIPS) in Health Centers. Jt Comm J Qual Patient Saf. 2018 Mar;44(3):117-129. 



• It will take an all-hands-on-deck approach to tackle 
hypertension in the U.S.

• Evidence-based strategies to improve blood pressure control 
exist

• Accurate BP readings are an essential first step 

• Millions of people are ‘hiding in plain sight’ with potentially 
undiagnosed hypertension

Take Home Messages



Hilary Wall – hwall@cdc.gov

Questions?

mailto:hwall@cdc.gov

