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Abstract

BACKGROUND: Despite cardiac rehabilitation (CR) being shown to improve health outcomes 

among patients with heart disease, its use has been suboptimal. In response, the Million Hearts 

Cardiac Rehabilitation Collaborative developed a road map to improve CR use, including 

increasing participation rates to ≥70% by 2022. This observational study provides current 

estimates to measure progress and identifies the populations and regions most at risk for CR 

service underutilization.

METHODS AND RESULTS: We identified Medicare fee-for-service beneficiaries who were CR 

eligible in 2016, and assessed CR participation (≥1 CR session attended), timely initiation 

(participation within 21 days of event), and completion (≥36 sessions attended) through 2017. 

Measures were assessed overall, by beneficiary characteristics and geography, and by primary CR-

qualifying event type (acute myocardial infarction hospitalization; coronary artery bypass surgery; 

heart valve repair/replacement; percutaneous coronary intervention; or heart/heart-lung transplant). 

Among 366 103 CR-eligible beneficiaries, 89 327 (24.4%) participated in CR, of whom 24.3% 

initiated within 21 days and 26.9% completed CR. Eligibility was highest in the East South 

Central Census Division (14.8 per 1000). Participation decreased with increasing age, was lower 

among women (18.9%) compared with men (28.6%; adjusted prevalence ratio: 0.91 [95% CI, 

0.90–0.93]) was lower among Hispanics (13.2%) and non-Hispanic blacks (13.6%) compared with 

non-Hispanic whites (25.8%; adjusted prevalence ratio: 0.63 [0.61–0.66] and 0.70 [0.67–0.72], 

respectively), and varied by hospital referral region and Census Division (range: 18.6% [East 

South Central] to 39.1% [West North Central]) and by qualifying event type (range: 7.1% [acute 

myocardial infarction without procedure] to 55.3% [coronary artery bypass surgery only]). Timely 

initiation varied by geography and qualifying event type; completion varied by geography.

CONCLUSIONS: Only 1 in 4 CR-eligible Medicare beneficiaries participated in CR and marked 

disparities were observed. Reinforcement of current effective strategies and development of new 

strategies will be critical to address the noted disparities and achieve the 70% participation goal.

Keywords

cardiac rehabilitation; coronary artery bypass; heart diseases; myocardial infarction; percutaneous 
coronary intervention

Outpatient cardiac rehabilitation (CR) is a multidisciplinary, evidence-based intervention 

shown to improve health outcomes and quality of life when used among patients who have 
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suffered an acute myocardial infarction (AMI), undergone a cardiac procedure (eg, coronary 

artery bypass surgery [CABG]) or have a persistent cardiac condition that would benefit 

from structured exercise and focused disease management (eg, chronic heart failure).1–4 

Typically, a complete course of CR is considered attending ≥36 supervised sessions over a 

period of around 12 weeks. There is a positive association reported between the number of 

sessions used and improved health outcomes.5–7 Despite national guidelines supporting its 

use8,9 and CR being a commonly covered benefit within health insurance plans,10–12 

historically, only around 20% of eligible patients participate in CR13 and the number of 

sessions used by patients who do initiate CR is often suboptimal.5,6 Furthermore, 

considerable disparities in CR use exist by geography, patient characteristics, and qualifying 

event type.14–18

In response, the Million Hearts Cardiac Rehabilitation Collaborative (Collaborative), 

representing over 100 organizations and agencies, developed a road map in 2016 with the 

goal to increase CR participation (≥1 CR session attended) from 20% to ≥70% by 2022.13 

This goal was established based on the participation rates attained by some high-performing 

CR programs.13 Achieving it would support the Million Hearts 2022 overall aim of 

preventing 1 million heart attacks, strokes, and other cardiovascular events (https://

millionhearts.hhs.gov)19,20 by saving an estimated 25 000 lives and preventing 180 000 

hospitalizations annually in the United States.13 The purpose of this article is to provide 

current estimates among Medicare fee-for-service (FFS) beneficiaries aged ≥65 years—a 

group that historically has had similar CR participation rates as those described using 

national survey data5,13,16—that will serve as a baseline to measure the Collaborative’s 

progress in achieving their 5-year participation goal, as well as to provide estimates for other 

important CR-related measures. Furthermore, this article identifies the populations most at 

risk for underutilization of CR services. These findings can be used to inform efforts at 

minimizing disparities and potentially unwarranted variation in CR use by geography and 

qualifying event type to improve cardiovascular health outcomes.

METHODS

We analyzed Medicare Part A and Part B claims data collected during 2016 to 2017 within 

the Centers for Medicare and Medicaid Services Chronic Conditions Warehouse database 

for FFS beneficiaries aged ≥65 years. The Medicare data sets used can be obtained for a fee 

by external researchers; see https://www.resdac.org for additional information. In alignment 

with Medicare’s benefit guidance,10,11 beneficiaries were considered eligible for outpatient 

CR if they experienced ≥1 of the following events during 2016 (referred to collectively as 

primary qualifying events): AMI hospitalization; CABG; heart valve repair or replacement; 

percutaneous coronary intervention; or heart or heart-lung transplant. Events were identified 

based on beneficiaries’ receipt of specified International Classification of Disease, Tenth 
Revision, Clinical Modification diagnosis (first- or second-listed code) or procedural codes 

(any location) on inpatient claims or current procedural terminology codes (any location) on 

outpatient or provider claims (Table in the Data Supplement).

In separate analyses, beneficiaries without a primary qualifying event were considered CR 

eligible if they had documented current stable angina pectoris (angina) or stable, chronic 
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heart failure (heart failure) during 2016 (referred to collectively as secondary qualifying 

events). Angina was defined as having a specified International Classification of Disease, 
Tenth Revision, Clinical Modification code (any location) on ≥2 outpatient claims (Table in 

the Data Supplement). Heart failure was defined in 2 ways in an attempt to match 

Medicare’s clinical eligibility criteria.11 Diagnosis-based heart failure was defined as having 

a specified International Classification of Disease, Tenth Revision, Clinical Modification 
code (any location) for chronic systolic (or systolic/diastolic) heart failure on ≥2 outpatient 

claims or on an inpatient claim with no subsequent cardiovascular disease-related 

hospitalization occurring within 6 weeks (Table in the Data Supplement). Procedure-based 

heart failure was defined as having a specified International Classification of Disease, Tenth 
Revision, Clinical Modification procedure code or current procedural terminology code in 

an inpatient or outpatient encounter for either insertion of an implantable ventricular assist 

device or biventricular pacemaker (Table in the Data Supplement).

To be included in the analyses, beneficiaries had to be alive for >21 days after their 

qualifying event; have continuous Medicare Part A and Part B enrollment for ≥12 months 

after their qualifying event unless they died; not be a nursing home resident—defined as ≥90 

consecutive days of skilled nursing facility care—nor receive hospice care either before the 

qualifying event or ≤21 days after discharge for the initial qualifying event; and not be 

entitled to Medicare benefits due to having end-stage renal disease. Among beneficiaries 

with >1 primary qualifying event, the first event was considered the index event. 

Beneficiaries with multiple primary qualifying events occurring within 21 days were 

recoded as combinations (eg, AMI with CABG). Additional steps were taken to identify the 

index date among beneficiaries meeting the angina and heart failure criteria (Methods in the 

Data Supplement). An outpatient CR session was defined as having a Healthcare Common 

Procedure Coding System code for physician services for outpatient CR without (93 797) or 

with (93 798) continuous electrocardiographic monitoring or intensive CR with or without 

continuous ECG monitoring and with (G0422) or without (G0423) exercise in combination 

with a place of service code of 11 (office), 19 (off-campus outpatient hospital), or 22 (on-

campus outpatient hospital).

Multiple CR utilization-related factors were assessed. Eligibility was defined as a 

beneficiary having a qualifying CR event during January 1, 2016, to December 31, 2016, 

and was expressed as the number of beneficiaries with qualifying events per 1000 

beneficiaries. Participation was defined as a CR-eligible beneficiary participating in ≥1 CR 

sessions within 365 days of the qualifying event date and was measured as the percentage of 

eligible beneficiaries who participated in CR. Time to participation was defined as the 

number of days from the event date until CR initiation and was measured as mean days to 

participation and via 3 categorical variables: initiated participation in ≤21, ≤42, or ≤90 days. 

CR participation in ≤21 days was termed timely initiation, which aligns with the current 

quality measure.21 Utilization describes the number of sessions used by participants within 

36 weeks of CR initiation and was measured as mean sessions used and via 2 categorical 

variables: participation in ≥25 sessions (an important threshold for conveying health 

benefits5) or ≥36 sessions (termed completion).
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The CR utilization-related factors were assessed by age; sex; race/ethnicity; dual Medicare 

and Medicaid coverage status; comorbidity status, defined as the count of meeting the 

specifications22 for ever having any of 9 chronic conditions while a Medicare FFS 

beneficiary (Table 1); chronic kidney disease status; post-acute care use after the qualifying 

event; death status during the observation year; CR-qualifying event type (summarized as 

AMI only, AMI with procedure, and procedure only), and US Census Division and hospital 

referral region (HRR) of the beneficiary’s primary residence. To compare findings within 

strata, adjusted prevalence ratios (aPRs) were calculated instead of odds ratios because of 

the high prevalence of cases and the potential for overestimation using odds ratios.23 The 

aPRs were calculated using PROC GENMOD (SAS Enterprise Guide version 7.1 Cary, NC) 

and adjusted, as appropriate, for age, sex, race-ethnicity, dual status, comorbidity count 

category, qualifying event type, and death status. Convergence of the model was achieved 

using a log link and a Poisson distribution and the relative Hessian convergence criterion 

was <0.0001. HRR-level maps were developed for the CR utilization factors, displaying 

unadjusted values and aPRs. Overall and patient CR-related costs were captured. This 

research was considered exempt from Institutional Review Board review under 45 Code of 

Federal Regulations 46.101[b] [5] which covers Department of Health and Human Services 

research and demonstration projects which are designed to study, evaluate, or examine 

public benefit or service programs.

RESULTS

In 2016, 366 103 Medicare beneficiaries had a primary CR-eligible event (13.0 per 100 000 

beneficiaries), with eligibility rates increasing with age and numbers of comorbidities, and 

being highest among men (16.9 per 100 000), non-Hispanic whites (13.5 per 100 000), and 

beneficiaries dual-eligible for Medicare and Medicaid (14.9 per 100 000; Table 1).

Overall, 89 327 (24.4%) of eligible beneficiaries participated in CR (Table 1), accounting for 

$227.6 million in total costs (mean of $103 per CR session used), including $51.8 million in 

beneficiary out-of-pocket costs paid by beneficiaries or through supplemental insurance 

(mean of $23 per CR session used; data not shown). Participation decreased with increasing 

age and was lower in women compared with men (18.9% versus 28.6%; aPR: 0.91 [95% CI, 

0.90–0.93]); disparities by sex increased with increasing age (Figure 1A). Non-Hispanic 

whites had the highest participation rate (25.8%), with Hispanics (13.2%) being 0.63 times 

as likely (aPR 95% CI, 0.61–0.66) and non-Hispanic blacks (13.6%) being 0.70 times as 

likely (aPR 95% CI, 0.67–0.72) as whites to participate (Table 1). Hispanic (10.4%), non-

Hispanic black (11.9%), and Asian (11.7%) women had particularly low rates, with the rate 

among Asian men (19.8%) being almost 70% higher than that among Asian women (Figure 

1B). Dual-eligible beneficiaries were 0.40 (aPR 95% CI, 0.39–0.42) times as likely as non-

dual-eligible beneficiaries to participate (6.9% versus 26.7%), and rates were considerably 

lower among beneficiaries with ≥5 comorbidities compared with 0 to 2 comorbidities (Table 

1). Using PAC services after the qualifying event was associated with decreased 

participation, especially if institutional PAC was used (8.3% versus 26.1% [no PAC use]; 

aPR: 0.46 [95% CI, 0.44–0.49]).
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Overall, the mean number of sessions used by CR participants was 24.8 (SD: 12.0), with 

56.7% of participants using ≥25 sessions and 26.9% using ≥36 sessions, or completing CR 

(Table 1). Completion rates were highest among beneficiaries aged 75 to 84 years (27.6%; 

aPR: 1.08 [95% CI, 1.05–1.11]) compared with adults aged 65–74 years]), lower in women 

compared with men (26.1% versus 28.3%; aPR: 0.87 [95% CI, 0.85–0.90]), and had 

minimal variation by race-ethnicity or PAC use. Dual-eligible beneficiaries were 35% less 

likely (aPR: 0.65 [95% CI, 0.59–0.71]) as non-dual-eligible beneficiaries to complete CR 

(16.8% versus 27.2%), and completion rates were lower among beneficiaries with ≥5 

comorbidities (representing 55% of CR-eligible beneficiaries) compared with 0 to 2 

comorbidities (15% of CR-eligible beneficiaries).

Table 2 shows the CR measures summarized by Census Division, which are then mapped by 

HRR in Figure 2 (unadjusted eligibility rates and aPRs for participation, timely initiation, 

and completion) and Figure I in the Data Supplement (unadjusted participation, timely 

initiation, and completion rates). CR eligibility ranged across Census Divisions from 10.7 

(Mountain) to 14.8 (East South Central) per 1000 beneficiaries and ranged from 7.6 to 21.8 

per 1000 beneficiaries across HRRs. Using the New England division (participation rate: 

26.5%) as the referent, CR participation ranged from a low of 18.6% in the East South 

Central division (aPR: 0.62 [95% CI, 0.59–0.64]) to a high of 39.1% in the West North 

Central division (aPR: 1.24 [95% CI, 1.20–1.29]); range of 3.6% to 57.7% across HRRs 

(aPR range of 0.15–2.03; referent: Boston, Massachusetts HRR). Overall, the mean days 

from the qualifying event until CR participation was 47.0 (SD: 38.6) days, with 24.3% of 

participants initiating CR within 21 days, or having timely initiation. Timely initiation was 

lowest in the Middle Atlantic division (11.9%; aPR: 0.76 [95% CI, 0.69–0.82]) and greatest 

in the West North Central division (50.2%; aPR: 3.11 [95% CI, 2.90–3.34]); range of 3.0% 

to 84.8% across HRRs (aPR range of 0.80–1.34). Nationally, 58.0% of participants initiated 

CR within 42 days and 89.5% within 90 days. Slight variation in completion rates was 

observed by Census Division, with the highest rate occurring in the East South Central 

division (33.2%; aPR: 1.43 [95% CI, 1.33–1.54]); range of 5.0% to 57.9% across HRRs 

(aPR range of 0.07–3.31). Maps of the unadjusted rates and aPRs for the CR-related 

measures at the HRR level showed similar patterns.

CR participation varied considerably by primary qualifying event type (Table 3). For 

beneficiaries with an AMI, the overall participation rate was 16.5% but varied considerably 

depending on if a CR-qualifying cardiac procedure was performed within 21 days of the 

AMI: 7.1% (no cardiac procedure) to 34.5% (cardiac procedure). Among beneficiaries who 

had a CR-qualifying cardiac procedure performed, participation rates ranged from 23.1% for 

percutaneous coronary intervention with no AMI to 55.3% for CABG with no AMI. Timely 

initiation occurred among 32.1% of CR participants who had an AMI and was higher among 

those who did not have a cardiac procedure (38.3%) compared to those who did (29.6%). 

Among CR participants who had a cardiac procedure, timely initiation was lowest for 

CABG and heart valve repair/replacement (10.6%) and highest for percutaneous coronary 

intervention with AMI (33.8%). For CR participants with an AMI, the overall completion 

rate was 26.5%, ranging from 25.3% to 27.0% for those without and with a cardiac 

procedure, respectively. Among those who had a cardiac procedure, completion rates ranged 

from 23.9% for heart transplant to 29.7% for CABG with AMI.
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Among beneficiaries identified as only having a secondary CR-qualifying event type, 141 

642 were identified as having stable angina and 362 282 as having a heart failure-related 

qualifying condition/event (totals are not mutually exclusive; Table 4). CR participation was 

low for both (stable angina: 7.1%; heart failure: 2.9%). For heart failure, participation rates 

were 2.7% for those identified by diagnosis codes, 6.5% for beneficiaries who had a 

biventricular pacemaker procedure, and 41.8% for those with a ventricular assist device 

procedure. Both heart failure procedure groups had significant delays between the procedure 

date and CR initiation (mean days [SD]: 96.3 [65.3] and 139.8 [74.8], respectively). 

Completion rates were 22.4% for beneficiaries with stable angina, 19.1% for those with 

heart failure by diagnosis code, 23.3% for those with biventricular pacemaker procedures, 

and 32.5% for those with ventricular assist device procedures.

DISCUSSION

Based on the findings of this study among Medicare FFS beneficiaries aged ≥65 years, 

considerable gains will be required to achieve the national CR participation goal of ≥70% 

among eligible patients.13 Overall, approximately one-fourth (24.4%) of the 366 000 

Medicare FFS beneficiaries identified as having a primary qualifying event in 2016 

participated in outpatient CR, with important disparities observed by age, sex, and race/

ethnicity. There was also considerable variation by qualifying event type and geography. 

Moreover, among the almost 90 000 beneficiaries who participated in CR, only 24.3% 

initiated in a timely manner and only 26.9% completed a full course. The low participation 

and completion rates observed in this study translate to upwards of 7 million missed 

opportunities to potentially improve health outcomes had 70% of eligible beneficiaries 

participated in CR and completed 36 sessions.

Previous reports have described multiple factors potentially responsible for the disparities in 

CR use observed in this study. For example, inadequate CR education and referral and 

competing demands, such as caregiver responsibilities, have been identified as significant 

factors leading to women having lower CR use compared to men.16,17,24 In this study—even 

after adjustment for age and other covariates—women were 9% less likely than men to 

participate in CR and were 13% less likely to complete CR after initiation. The degree of 

disparity between the sexes increased with age and varied by race/ethnicity, with the greatest 

difference occurring between Asian men and women. Furthermore, as observed in other 

studies,16,25 participation rates varied considerably by race-ethnicity, with Hispanics and 

non-Hispanic blacks being 37% and 30% less likely to participate in CR compared with 

non-Hispanic whites, respectively, which may be a result of them having greater risk for 

receiving inadequate CR education and referral and experiencing financial barriers.26 In our 

study, Medicare beneficiaries were responsible for around 20% of cost sharing for CR 

services, which, on average, would require $828 in copays for a full course of 36 sessions. 

This amount, in addition to ancillary costs associated with transportation, missed 

employment, or arranging for alternative caregiving for family members, could serve as 

financial barriers for CR use, especially among beneficiaries without supplemental insurance 

and with low socioeconomic status.15,27
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We observed an important paradox pertaining to the relationship between comorbidity status 

and CR eligibility and participation. Specifically, eligibility rates were highest among 

beneficiaries with the greatest number of comorbidities; however, participation rates were 

simultaneously lowest among these same groups. This highlights an important opportunity 

because over half of CR-eligible beneficiaries had ≥5 comorbidities. While the care 

beneficiaries seek and receive can be influenced by the number, types, and characteristics of 

the comorbidities they have,28 use of CR and its multidisciplinary approach could confer 

benefits for the management of their comorbid conditions in addition to decreasing their 

cardiovascular disease risk. For example, CR use has been shown to improve renal function,
29 which, in and of itself, can place those who have had an AMI at lower risk for having 

another event.30 Over 60% of the CR-eligible beneficiaries had chronic kidney disease—a 

condition responsible for a considerable amount of Medicare spending31—but only 20% 

participated in CR. Improving CR use among this population could improve both renal and 

cardiovascular health and decrease healthcare costs.

Two unique findings presented in this article are the comparison of CR utilization measures 

stratified by qualifying event type and by HRR. There was around an 8-fold difference in CR 

participation observed across primary qualifying event types. Participation was highest 

among beneficiaries who had a cardiac procedure-based qualifying event and lowest among 

those who had an AMI-related hospitalization without a procedure. Furthermore, these 

differences appear to be widening. For example, compared to the findings of Suaya et al17 

among Medicare beneficiaries in 1997, our study found that CR participation increased 

among beneficiaries who had an AMI with CABG from 20.9% (Suaya et al) to 45.9% (our 

study), CABG alone from 31.0% to 55.3%, and AMI with percutaneous coronary 

intervention from 20.9% to 32.5%. However, participation decreased among beneficiaries 

who had an AMI with no accompanying cardiac procedure from 11.1% to 7.1%. In addition, 

we observed that CR use among beneficiaries with non-procedure-related secondary 

qualifying events was low. For example, although CR referral rates among beneficiaries with 

heart failure are reportedly increasing,32 we found that only 2.7% of beneficiaries with heart 

failure as their CR-qualifying condition used CR. Much of the variation in participation 

observed across primary and secondary qualifying event types is likely unwarranted, as CR 

has been shown to improve health outcomes for each type.1–4,10,11

In addition, depicting the CR measures by HRR provides a more granular understanding of 

the geographic variation described in other studies14,17 and may allow groups such as 

hospitals and CR programs to better appreciate the CR-related needs of the Medicare 

population within their healthcare market. While eligibility rates follow similar established 

patterns for the greatest heart disease burden occurring in the southeastern United States and 

throughout Appalachia,32 HRR-level rates for the CR measures described in this study 

followed interesting patterns. Most notably, HRRs in the Southeast and Appalachia tended to 

have the lowest participation but the highest completion. Conversely, HRRs in the Midwest 

tended to have the highest participation, but the lowest completion. While additional work is 

needed to better understand these findings, it has been suggested that much of the regional 

variation in CR use can be addressed by hospitals and community-based practices 

integrating systematic CR referrals and other pro-CR processes within standardized 

treatment protocols, improving the capacity within existing CR programs, and addressing 
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shortages in available programs, especially in rural areas.33–36 One strategy for addressing 

shortages in CR program availability could be to increase the use of home-based CR or tele-

CR, modes of providing CR that achieve similar health outcomes as those attained using 

center-based CR.37,38 However, health insurance coverage for receiving these types of 

services are currently limited, including for Medicare FFS beneficiaries.10,11

Recent activities at the national level could help support health systems in working with 

eligible patients to initiate and complete CR. In addition to the Collaborative’s road map,13 

the Centers for Disease Control and Prevention and the American Association of 

Cardiovascular and Pulmonary Rehabilitation released the Million Hearts Cardiac 

Rehabilitation Change Package, a menu of options from which hospital quality improvement 

teams and CR program staff can select specific interventions and strategies to improve CR 

referral, enrollment, participation, and adherence.39 Examples include using an inpatient CR 

liaison to schedule eligible patients before hospital discharge40; striving to establish first CR 

visits within 21 days of hospital discharge regardless of qualifying event type, which should 

decrease the variation in timely initiation observed in this study21,41; offering an accelerated 

CR program option for select patients42; and using text messaging and mobile applications 

to engage with patients and track participation.43 Finally, the systematic collection and 

reporting of the measures reported in this study (an adapted version of this study’s 

methodology is available for application among other health insurance plan members or 

patient populations44) and the clinical performance and quality measures that were recently 

updated and expanded by the American College of Cardiology and American Heart 

Association are important for quality improvement efforts.21,45 Their use may be key in 

improving and minimizing disparities in CR use regionally and nationally.

This study has at least 5 limitations. First, the administrative claims-based definitions used 

have not been validated through chart review; this likely most greatly affects the definitions 

used for identifying beneficiaries eligible for CR solely based on heart failure status. 

Second, despite use of our exclusion criteria, we likely were unable to exclude all 

beneficiaries for whom CR is not appropriate and thus we potentially underestimate 

participation rates. Third, we were unable to assess rates of CR referral using the available 

administrative data; receiving a referral is an integral step for promoting CR use.40 Fourth, 

this study was restricted to assessing CR use among older patients with Medicare FFS 

coverage; therefore, it may not be generalizable to Medicare Advantage members or to 

younger patients who may have different CR use rates and require different types of support 

to initiate and complete CR.12,15 Fifth, we may not have adequately controlled for all 

confounders in our analyses. This includes not controlling for the potential effect of CR site 

availability and accessibility (eg, drive-time between beneficiaries’ homes and CR sites) on 

the disparities and geographic variation observed for CR use.46 Future analyses could assess 

the impact of these factors.

Despite the importance of CR use to improve health outcomes after a qualifying cardiac 

event, participation and completion remain low among eligible Medicare FFS beneficiaries. 

Furthermore, disparities and considerable geographic variability persist. A wealth of 

guidance exists that identifies the evidence-based strategies that can be used to increase CR 

use. Hospitals, CR programs, and other stakeholders can consider systematically integrating 
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these strategies into their processes and tracking the effects of their implementation using 

established quality and performance measures. Continued innovation in delivery of services 

may help meet the needs of the groups most underserved, as well as to increase capacity to 

provide care for all those who qualify. The findings in this article and future analyses can be 

used to assess the impact these collective efforts have on achieving national CR utilization 

goals.
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WHAT IS KNOWN?

• Outpatient cardiac rehabilitation is a multidisciplinary, evidence-based 

intervention shown to improve health outcomes and quality of life when used 

among patients who have had a qualifying heart disease event or procedure.

• Historically, participation in cardiac rehabilitation among eligible patients and 

completion of 36 or more sessions among those who initiate it has been low, 

with considerable disparities observed by geography and patient 

characteristics.

WHAT THE STUDY ADDS?

• In 2016, approximately one-fourth (24.4%) of the 366 000 Medicare fee-for-

service beneficiaries eligible for outpatient cardiac rehabilitation participated, 

and among those who participated, only 24.3% initiated within 21 days and 

26.9% completed a full course of 36 or more sessions.

• The low participation and completion rates observed in this study translate to 

upwards of 7 million missed opportunities to potentially improve health 

outcomes had 70% of eligible beneficiaries participated in cardiac 

rehabilitation and completed 36 sessions.

• Considerable gains are required to achieve the national goal established by the 

Million Hearts Cardiac Rehabilitation Collaborative of ≥70% participation 

among eligible patients and to overcome the disparities and geographic 

variation by hospital referral region observed for cardiac rehabilitation use.
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Figure 1. 
Cardiac rehabilitation participation and completion among eligible* Medicare fee-for-

service beneficiaries aged ≥65 y, by (A) age and sex and (B) race-ethnicity and sex, 2016–

2017.

CR indicates cardiac rehabilitation; and NH, non-Hispanic. *Includes primary CR-

qualifying event types only.
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Figure 2. 
Cardiac rehabilitation unadjusted eligibility rates and adjusted* prevalence ratios for 

participation, timely initiation, and completion among Medicare fee-for-service beneficiaries 

aged ≥65 y, by hospital referral region and US Census Division, 2016–2017.

aPR indicates adjusted prevalence ratio; CR, cardiac rehabilitation; and HRR, hospital 

referral region. *Adjusted, as appropriate, by age, sex, race-ethnicity, dual status, 

comorbidity count category, qualifying event type, and death status. The Boston, 

Massachusetts HRR was used as the referent.
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