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Abstract

Ambulatory blood pressure monitoring (ABPM) is considered the best means of 

diagnosing hypertension. However, it is rarely used and is reimbursed only under 

narrow conditions. We sought to gain insight into the perceived value of ABPM among 

stakeholders who responded to the Centers for Medicare & Medicaid Services’ (CMS) 

request for comments to inform the first revision of ABPM reimbursement policy in over 

15 years. We found that most comments were classifiable in two main themes, current 

coverage and future coverage. Individuals and institutions representing multiple 

disciplines and specialties were highly supportive of expanding the current CMS 

coverage of ABPM, including for a wide range of clinical indications and populations. It 

is clear from the comments reviewed that there is wide support for expanding CMS 

coverage for ABPM. Broad support for a change in ABPM reimbursement policy may 

lead to changes in the way this technology is used in the United States.

Introduction

Ambulatory blood pressure monitoring (ABPM) is the gold standard method of blood 

pressure measurement. ABPM is more predictive of cardiovascular outcomes compared 

to office blood pressure measurement.1 In addition, ABPM provides information about 

nocturnal blood pressure, which is more predictive of cardiovascular outcomes 

compared to awake daytime blood pressure.2 As such, ABPM is the best method for 

diagnosing hypertension, as highlighted in a statement by the United States Preventive 

Services Task Force (USPSTF).3 Despite this, the use of ABPM in the United States 
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(US) has remained rare. Indeed, over half of primary care physicians in one state 

reported never having ordered ABPM and 80% of practices in that survey did not have a 

device for ABPM.4

The low use of ABPM occurs in the context of a Centers for Medicare & Medicaid 

Services (CMS) National Coverage Determination (NCD) that limits reimbursement to a 

single clinical situation. Since 2001, reimbursement of ABPM by Medicare has been 

limited to patients meeting the following criteria: 1) suspected white coat hypertension 

defined as office blood pressure >140/90 mm Hg on, at least, three separate clinic/office 

visits with two separate measurements made at each visit; 2) at least two documented 

blood pressure measurements taken outside the office which are <140/90 mm Hg; and 

3) no evidence of end-organ damage.5 In instances when ABPM is reimbursed, the 

median reimbursement was just $52.01 in a recent year.5 

In May 2018, the American Heart Association and the American Medical Association 

sent a joint letter to CMS urging reconsideration of coverage for ABPM.6 In response, 

CMS invited public comments to help inform a National Coverage Analysis from 

October to November 2018 with the intent of making a ruling by July 2019.7 The aim of 

this study was to perform a qualitative analysis of the written comments posted by 

health care professionals and other key stakeholders to shed light on how ABPM’s 

value proposition is perceived and articulated in the public policy sphere.

Methods

All publicly available comments and names of individual commenters were extracted 

from the CMS website7 using R8 and imported into the qualitative analysis software 

ATLAS.ti (version 7.5.18; Scientific Software Development, Berlin, Germany). No login 

or special privileges were required to access the comments. CMS.gov is accessible to 

people with disabilities and meets or exceeds the requirements of Section 508 of the 

Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. The request for public 

comments was advertised on CMS’s website.

A thematic content analysis was performed inductively, where themes emerged directly 

from the data, rather than being imposed a priori.9 Two of the authors independently 
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read each comment and identified meanings arising from each statement, compiling a 

preliminary list of themes based on these meanings. After thorough discussion of the 

main themes identified in the previous step, one of the authors created a codebook 

including a definition for each of the themes identified, which was further discussed 

among the two authors. To pilot-test the codebook, the two researchers independently 

coded a sample of 50 comments to ensure uniformity of criteria when applying themes 

to the analysis of the written comments. This process resulted in minor changes to the 

themes and their definitions within the codebook. Subsequently, the same two authors 

independently coded all comments, including the 50 used during pilot testing, and 

identified, discussed and reconciled any discrepancies that arose at the end of the 

coding process.

As a means to ensure rigor and trustworthiness,10 we upheld the analysis to qualitative 

research principles. These principles include: triangulation, upheld by having two 

independent researchers analyze the data and discuss theme interpretation; reflexivity, 

upheld by having a hypertension expert with experience with ABPM and a PhD trained 

researcher with no prior experience with ABPM analyze the data, reducing bias 

stemming from investigators’ prior assumptions and experiences while ensuring that 

important aspects only familiar to an expert are not overlooked; and thick description, 

upheld by presenting a thorough description of the methods used and the participants in 

the sample. Exemplar quotes were extracted to support the analysis and to illustrate 

emerging themes and sub-themes. Reporting of the results was verified against 

applicable items from the consolidated criteria for reporting qualitative research 

(COREQ) checklist, namely numbers 9, 24-27, 29, 30-32.11 Data saturation is a 

theoretical concept that is achieved when the information provided by respondents 

becomes redundant and no new themes or new content to identified themes emerge 

during the analysis.12 Because no active recruitment of participants into the study 

occurred, the concept of data saturation, as a means to guide further recruitment, did 

not apply to the current analysis.

Finally, sociodemographic data were recorded for all participants, including: gender, 

title, medical specialty, and geographic location (for commenters representing a health 
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system or professional society, we used the individual commenter’s geographic 

location). Missing data were obtained through searching the web for the individual 

commenter and their respective institution (when available). Sociodemographic data 

were presented using descriptive statistics (counts and percentages).

Results

A total of 103 comments were received by CMS during the 30-day open comment 

period. One commenter submitted the same comment twice, and a second commenter 

made two separate comments--combined into one for this analysis--yielding 101 unique 

comments. Commenter characteristics and the denominators for the following 

percentages are summarized in Table 1. The majority of respondents were male (n=65, 

65.0%), and all but one commenter from Canada were from the US, particularly the 

South (n=42, 45.1%). Most respondents were practicing physicians (n=70, 73.7%), who 

specialized in internal or family medicine (n=25, 33.8%) or pediatrics (n=18, 24.3%). 

The majority of comments were posted by individuals representing themselves (n=88, 

87.1%). Of all comments, 35 (34.6%) cited specific literature to support their views, as 

requested by CMS.

Two main themes were identified: current coverage and future coverage. Four 

subthemes were identified under current coverage: 1) limitations of current coverage 

policy, 2) barriers to current use of ABPM, 3) impact of currently inadequate ABPM 

coverage on patients, and 4) impact of perceived inadequate ABPM coverage on 

professionals. Two subthemes were identified under future coverage: 1) additional 

clinical indications for coverage, and 2) proposals for new policy implementation.

Current coverage

Limitations of current coverage policy

Specific critiques of the current reimbursement policy for ABPM were made by some 

participants. The policy was viewed as shortsighted for addressing white coat 

hypertension in untreated patients only, as well as outdated for not accommodating to 
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recent years’ technological advances. In the case of technology, specific changes to the 

wording of the NCD definition of ABPM were proposed, including deleting requirement 

that measurements be stored in the device. This wording was considered to be 

incompatible with current technology permitting wireless, real-time data transmission. 

Another issue highlighted by professionals was the inconsistency between the current 

CMS coverage and the 2017 Guideline for the Prevention, Detection, Evaluation, and 

Management of High Blood Pressure in Adults and the U.S. Preventive Services Task 

Force (USPSTF) recommendations.3,13 Finally, a recommendation was made for the 

National Coverage Analysis to consider the evidence and professional consensus that 

underlies the most recent American Medical Association Current Procedural 

Terminology (CPT) Editorial Summary of Panel Actions from September 2018.14 That 

document supports approval of new CPT codes for Self-Measured Blood Pressure 

Monitoring (CPT Codes 99X01 and CPT 99X02; with code revision for CPT 93784) to 

allow for the reporting of self-measured blood pressure monitoring to take effect 

January 1, 2020.

The NCD definition of ABPM should be modified as it requires use of old, 

cumbersome data capture technology and by deleting the phrase “These 24-

hour measurements are stored in the device”. This part of the current NCD 

definition of ABPM reflects technology of 2001/2003, rather than today’s internet 

of things and interoperability standards which allow for wireless, near real time, 

transmission of blood pressure data. (Participant 46, on behalf of a non-profit 

membership association)

Barriers to current use of ABPM

Current lack of reimbursement for professionals was, by far, the most commonly stated 

barrier to the routine use of ABPM. In addition to the lack of reimbursement for 

Medicare and Medicaid patients for clinical indications other than white coat 

hypertension, the low reimbursement amount was also an issue articulated by more 

than one participant. Performing ABPM is time-consuming, requires staff time to 

educate patients, place and retrieve devices, and download and interpret data, 

commenters explained. Commenters expressed that the current reimbursement rate 
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provided by CMS is insufficient to cover these operational costs and, therefore, many 

health care systems are unable to implement a sustainable ABPM program. There were 

also remarks about the device cost, with participants believing that expanded coverage 

would incentivize more manufacturers to develop and market ABPM devices, 

decreasing device costs.

Devices are too expensive for most practices to purchase, and correctly 

conducting ABPM tests is too time consuming for most primary care providers to 

offer the service, and the reimbursement is not sufficiently high to cover costs 

either for individual physicians or for stand-alone ABPM testing services. ABPM 

testing, as reimbursed by Medicare, is money-losing - it doesn't cover the staff 

time to place devices, retrieve devices, download data and interpret data. It is 

actually quite time consuming to confirm patient's insurance status and then 

correctly explain how to do the test to get reliable data. (Participant 58, internal 

medicine physician)

From a patient perspective, barriers to performing ABPM are related to out-of-pocket 

expenses and accessibility to the service. For patients who are not commercially 

insured or who do not meet criteria for reimbursement by Medicare and Medicaid, out-

of-pocket costs can be challenging, thus limiting accessibility to this technology and 

placing individuals at risk of inappropriate medical management, especially the 

underserved. Furthermore, for some health systems, referral for ABPM may be 

reserved to certain specialties that have long waiting lists, which constitute another 

major barrier to access.

Our healthcare system currently requires a visit with nephrology who are the 

sole prescribers of ABPM. A visit with nephrology could take 3 months or more 

for a test that should be readily accessible by primary care and cardiology 

physicians across the country! (Participant 12, cardiologist)

Impact of currently inadequate ABPM coverage on patients

Lack of ABPM coverage results in patients having to pay out-of-pocket for this clinical 

service. It is not infrequent that patients are unable to afford the cost of the service, 
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which leads to physicians making medication decisions based on office-based blood 

pressure readings alone, resulting in either over-treatment, with potential adverse drug 

reactions and increased risk of falls in elderly patients, or under-treatment, leading to 

suboptimal blood pressure control and, consequently, increased risk of cardiovascular 

disease, heart failure, or stroke. Pediatric providers also emphasized their concerns with 

the lack of ABPM reimbursement for blood pressure management purposes, 

highlighting the high risk that blood pressure mismanagement carries in pediatric 

patients.

As a gold-standard clinical service [ABPM], the lack of reimbursement leaves 

children from disadvantaged backgrounds at risk for not receiving appropriate 

medical management when the health care system cannot bear the cost of this 

assessment. (Participant 38, pediatrician)

Finally, one participant commented on the difficulty patients with hypertension have 

getting a driver’s license, which, in turn, can affect their ability to secure a job and, 

consequently, an income. This comment likely applies to individuals who may need 

to acquire a commercial driver’s license as part of their job requirements.

Impact of perceived inadequate ABPM coverage on professionals

The most commonly discussed consequence of the current CMS ABPM coverage is 

professionals’ inability to appropriately diagnose and treat hypertension, and to monitor 

treatment effectiveness in their Medicare patients. Despite this, some professionals 

choose to provide the service, even in the absence of compensation.

The lack of Medicare coverage for ambulatory BP monitoring has clearly had an 

adverse impact on my ability to effectively diagnose and treat patients with this 

most devastating silent killer. (Participant 41, nephrologist)

One of the professionals commented on the fact that in other countries, such as 

Ireland, community pharmacists are ABPM services providers, which would not be 

feasible in the US under the current CMS reimbursement policy.

Future coverage
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Additional clinical indications for coverage

All participants advocated for an expansion of the current ABPM coverage in adult 

patients, while commenters who see pediatric patients also advocated for expansion of 

ABPM coverage in pediatric patients. Several health care professionals referred to the 

information contained in the 2017 Guideline for the Prevention, Detection, Evaluation, 

and Management of High Blood Pressure in Adults and the USPSTF regarding clinical 

indications for ABPM.3,13 Tables 2 and 3 summarize commenters’ proposals for ABPM 

coverage for specific clinical indications and patient populations, respectively.

Commenters’ proposals for new policy implementation

The widespread use of ABPM was advocated in multiple professionals’ comments on 

the CMS reimbursement policy, with some recommending that ABPM be the standard 

of care, given that it is considered the ‘gold standard’ in HTN diagnosis. From a financial 

point of view, professionals recognized that expanding ABPM coverage to other 

indications could have important financial implications due to the high prevalence of the 

disease; however, several argued that over-utilization of the service would not be an 

issue because ABPM is not necessary for every patient.

Given the prevalence of elevated blood pressure, I certainly understand that 

there are financial implications in CMS expanding the approved indications for 

ABPM; however, I think it is imperative to realize that merely because it is the 

‘gold standard’ does not necessarily mean that it must be used in every patient. 

(Participant 16, physician)

With regard to the amount reimbursed for the service, several commenters 

recommended revising the CPT code upward to, at least, the break-even point for the 

cost of the equipment, software, and the time needed for a professional to interpret the 

results. A commenter suggested that reimbursement be extended to evaluating 

adequacy of blood pressure control, not merely the presence or absence of white coat 

hypertension in untreated patients. It was also recommended that two, rather than 

three, visits with elevated office blood pressure be required to qualify for the ABPM 

service. Another participant advanced the argument that all third parties should 
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reimburse for the ABPM service. There were also comments suggesting the need to 

reimburse not only ABPM but also home blood pressure monitoring for the diagnosis 

and treatment of hypertension. For patients at increased risk of cardiovascular disease, 

it was suggested that ABPM be recommended annually and for patients with chronic 

kidney disease or post-kidney transplant, routinely.

From a technology point of view, modifications to the NCD definition were also 

proposed to better reflect the technology available at present. Several professionals 

advised CMS to adopt a technology-neutral language when revising the policy, so that it 

includes solutions such as telemonitoring, wherein blood pressure measurements are 

remotely transmitted to the patient electronic medical record and monitored by a health 

care professional.

We urge CMS to define and ensure that ABPM coverage is technology neutral 

and allows for coverage of any blood pressure monitoring technology that 

demonstrates accuracy and delivery of accurate biophysical data to the provider 

who ordered the blood pressure monitoring. (Participant 46, on behalf of a non-

profit membership association)

From a billing perspective, one participant encouraged CMS to consider non-physicians 

as eligible ABPM providers, drawing examples from other countries.

I suggest that you [CMS] consider allowing pharmacists and other non-physicians to 

provide the service and be eligible for reimbursement as this is not something 

physicians have time to do themselves. […] In Ireland (and some other countries), 

ABPM services are provided by community pharmacies. […] The average American 

lives within 5 miles of a community pharmacy, so allowing pharmacies to get 

reimbursed for this service would greatly increase access. (Participant 30, 

pharmacist)

Discussion

The principal new finding of this study is that individuals and institutions representing 

multiple disciplines and specialties were highly supportive of expanding the current 
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CMS coverage of ABPM, including for a wide range of clinical indications and 

populations. It is well established that access to ABPM is a major barrier to its use. In a 

prior analysis, top-ranked barriers reported by providers regarding the use of ABPM 

were challenges in access to the devices, costs of testing, concerns about the 

willingness or ability of patients to successfully complete tests, and concerns about the 

accuracy and benefits of testing.15 Similar concerns were reported by the commenters, 

which further supports the need for coverage expansion of ABPM to improve access.

Outside of the US, ABPM is covered by some national insurance programs for use as a 

tool to confirm a diagnosis of hypertension.16,17 Of course, even if coverage expanded in 

the US, access might still be limited as it is primarily provided in physician practices. 

One comparative study in Ireland demonstrated that blood pressure characteristics 

using ABPM data were similar between those conducted in community pharmacies and 

primary care practices.18 Therefore, it appears feasible for ABPM to be performed in 

community pharmacies as a means to increase access. A pilot study is currently 

ongoing to determine the feasibility of community pharmacies providing ABPM services 

in the US (NCT03920956). 

On April 9, 2019, CMS posted a Proposed Decision Memo for ABPM.19 In this 

document, CMS summarized the comments they received in the initial comment period 

leading up to the proposed NCD. CMS reported in the memo that comments citing 

published evidence are typically more useful than commenters who share anecdotes of 

their own experience in clinical practice. Interestingly, only 36.7% of commenters cited 

specific evidence in their comments. Ultimately, CMS conducted their own evidence 

review to answer three questions:

1) In patients with suspected white coat hypertension who are not on treatment for 

elevated blood pressure, does ABPM improve health outcomes?

2) In patients with white coat hypertension, does ABPM improve health outcomes? and

3) In patients with suspected masked hypertension, does ABPM improve health 

outcomes?
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CMS determined the answer was “yes” to each of these questions, thus supporting the 

expansion of coverage for ABPM. After gathering the round of public comments 

analyzed above, CMS proposed expanding ABPM coverage for suspected masked 

HTN, changing the BP threshold from 140/90 mmHg to 130/80 mmHg, and allowing 

non-physicians to interpret the results. CMS then gathered public comments on this 

proposal, later responding to these comments in their final decision.19 Notably, when 

this CMS response to comments was publicly available, it was too late for an effective 

rebuttal from commenters. Nonetheless, CMS’ response suggests the comments were 

influential. Had the call for public comments been more widely advertised, the number 

of comments received might well have been larger. We hope that in the future, broader 

advertising of public comment periods occurs and leads to more public input.

This study has some limitations. First, CMS received only 101 unique comments, which 

represent a small fraction of those who could have commented, suggesting the opinions 

expressed here may not be representative of all health care professionals and 

stakeholders. It is also possible that earlier comments influenced later comments, but 

this would be difficult to distinguish from individuals or groups have independently 

arrived at the same concerns. There was some regional clustering of commenters’ 

institutions, which might reflect greater or lesser interest in federal reimbursement policy 

for ABPM in different parts of the US. Greater advertising of opportunities to comment 

might stimulate more comments in the future. Second, thematic analysis is subject to 

variability in researchers’ interpretation; however, we upheld the analysis to qualitative 

research principles, including having two authors independently analyze and interpret 

the comments, to confer rigor to the analysis, thus minimizing researchers’ bias.

Conclusion

For the first time in over 15 years, CMS has reviewed their coverage for ABPM. This is 

important given the growing evidence supporting the role of ABPM in the diagnosis and 

management of hypertension. It is clear from the comments reviewed that there is wide 

support for expanding CMS coverage for ABPM. Future commenters interested in 

influencing CMS’s coverage of ABPM or other services would do well to cite evidence-
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based literature in their comments, which, per CMS guidance and usual convention, is 

more persuasive.
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Table 1. Commenter Characteristics. 

Characteristic No. % 

Sex (n=100) 

     Male 

 

65 

 

65.0  

U.S. Region (n=93) 

     South 

     Northeast 

     West 

     Midwest 

 

42 

18 

17 

16 

 

45.1 

19.4 

18.3 

17.2 

Discipline (n=95) 

     Physician 

     Pharmacist 

     Registered Nurse 

     Advanced Practice Provider 

     Other 

 

70 

  9 

  6 

  4 

  6 

 

73.7 

  9.5 

  6.3 

  4.2 

  6.3 

Physician Specialty (n=74) 

     Internal Medicine / Family Medicine          

     Pediatrics 

     Adult Nephrology 

     Adult Cardiology 

     Other 

 

25 

18 

15 

13 

  3 

 

33.8 

24.3 

20.3 

17.6 

  4.0 

Representation (n=101) 

     Individual 

     Organization 

     Health system / Medical Practice 

     Other 

 

88 

  5 

  5 

  3 

 

87.1 

  5.0 

  5.0 

  3.0 
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Table 2. Summary of clinical indications for ABPM proposed to be covered. 

Diagnosis Monitoring 

● Asymptomatic, paroxysmal HTN ● Drug resistance 

● Circadian fluctuations in blood pressure ● Effectiveness of antihypertensive 

medications 

● Distinguish between uncontrolled HTN 

and controlled blood pressure with 

superimposed white coat effect 

● Titration of anti-hypertensive 

medications 

● Essential HTN ● Management of uncontrolled HTN 

● Labile/highly variable blood pressure ● Medication adherence (combined with 

witnessed administration of 

medications) 

● Masked HTN ● White coat HTN to detect transition to 

sustained HTN 

● Masked uncontrolled HTN  

● Nocturnal HTN  

● Resistant and pseudo-resistant HTN  

● Orthostatic hypotension   

● Autonomic dysreflexia (individuals with 

spinal cord injury) 

 

● Iatrogenic hypotension  

● Sleep apnea  

● White coat HTN  

ABPM, ambulatory blood pressure monitoring 

HTN, hypertension 
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Table 3. Populations proposed to be included in future coverage of ABPM. 

Adult patients with: Pediatric (children and adolescents) 

with: 

● Autonomic Dysfunction (peripheral or 

central)  

● CKD, kidney transplant, on dialysis 

● Diabetes 

● Multisystem atrophy 

● Parkinson’s Disease 

● Postural Orthostatic Tachycardia  

● Shy Drager 

● Spinal cord injury 

● Stroke/Transient Ischemic Attack 

● Syncope 

● Systemic lupus erythematosus 

 

Elderly patients with CKD and HTN 

Minority populations 

● Cancer (survivor) 

● CKD 

● Coarctation of the aorta (before and 

after repair) 

● Diabetes  

● History of premature birth 

● HTN (essential and secondary) 

untreated and treated 

● Metabolic syndrome 

● Neurofibromatosis type 1 

● Obesity 

● Obstructive sleep apnea 

● Sickle cell disease 

● Solid organ and bone marrow 

transplant 

● Turner syndrome 

● Williams syndrome 

CKD, Chronic Kidney Disease 

HTN, hypertension 
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