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Introduction

Consistent evidence gathered over many years sup-
ports the benefits of cardiac rehabilitation, includ-
ing decreases in mortality and hospitalizations, and
increase in quality of life. In one study of 601,099
Medicare patients older than 65 years with coro-
nary disease, 5-year mortality was lower in patients
who participated in cardiac rehabilitation than
those who did not (16.3% versus 24.6%, respec-
tively, P < 0.0001) [1]. Another study has shown
significantly fewer hospitalizations for heart failure
among patients who participated in cardiac reha-
bilitation than those who did not: the patients who
underwent cardiac rehabilitation had 11 admissions
for a total of 41 hospitalized days over a 24 week
period, whereas those who did not had 33 admis-
sions for a total of 187 hospitalized days (P < 0.001)
[2]. The clinical benefits of cardiac rehabilitation, as
documented in both young and older participants,
include increased exercise capacity, energy and
total quality of life [3].

Although cardiac rehabilitation is a class 1 indi-
cation for patients who have sustained acute coro-
nary syndrome as well as those with heart failure
[4-6], it 1s grossly underused. In one study, only
24.4% of a cohort of 366,103 Medicare patients
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with a qualifying diagnosis for cardiac rehabilita-
tion assessed from 2016 to 2017 participated in car-
diac rehabilitation. Of those who participated, only
26.9% completed the program [7]. A closer evalu-
ation of the barriers preventing referral, enrollment
and completion of cardiac rehabilitation is needed
to better understand the limitations and to promote
solutions to these problems.

Hurdles

Multiple hurdles contribute to poor cardiac reha-
bilitation availability, referral and participation.
One major factor is lack of referral. In a 2017
meta-analysis of 26 studies including 297,719 par-
ticipants, significantly fewer women than men were
enrolled (45% men, 38.5% women; P < 0.00001)
[8]. Moreover, in an evaluation of 48,993 patients
referred to cardiac rehabilitation reported by
Li et al., women had 12% less participation in
cardiac rehabilitation than men. The investigators
also noted that Black, Hispanic and Asian patients
were 20%, 36% and 50% less likely than white
patients, respectively, to be referred for cardiac
rehabilitation [9].

Patient factors can also hinder participation in,
and completion of, cardiac rehabilitation programs;
these factors include low health literacy, cost, trans-
portation and other health problems that prevent
exercise [10]. Duncan et al. have evaluated the
availability and initiation (attending at least one
session) of cardiac rehabilitation distributed geo-
graphically across the United States. Interestingly,
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the urban areas were seen as “cardiac rehabilitation
deserts,” in which the ratio of cardiac rehabilitation
centers to the population was much lower than that
in rural areas, the wait times were longer, and car-
diac rehabilitation was less utilized [11]. Moreover,
areview of studies of patients belonging to minority
ethnic or racial groups has reported that limitations
including language barriers and cultural differences
might interfere with participation in cardiac reha-
bilitation [12].

Hopes for Improvement

The solution to increasing referrals, participation
and completion of cardiac rehabilitation is multi-
faceted. First, efforts are needed to educate medi-
cal providers and patients regarding the benefits of
cardiac rehabilitation, and to encourage referrals
from both inpatient and outpatient settings. These
goals can be achieved in many ways, but the most
effective might be through direct involvement of
cardiac rehabilitation staff in championing their
programs and making providers aware of program
benefits and details, so that providers can relay
this information to patients. Providers should ask
patients where they live and write a prescription for
cardiac rehabilitation for a center near the patients’
homes. Providers also have a role in encouraging
patients to not only participate in but complete the
program. For inpatient referrals, inserting prompts
in the electronic medical record to automatically
place a cardiac rehabilitation order before discharge
for appropriate cardiac diagnoses can substantially
increase referrals. In one study, an automated refer-
ral in the electronic medical record resulted in a
greater than 50% increase in cardiac rehabilitation
enrollment [13].

Providers also must recognize that patients of
all abilities can benefit from cardiac rehabilitation.
Beliefs that patients are either too fit or too frail to
undergo the program are misconceptions. Kamiya
et al. have assessed patients with heart failure who
underwent cardiac rehabilitation after hospitaliza-
tion compared with those who did not. The patients
were divided into four groups according to their
frailty index: fit (<0.21), mild frailty (0.21-0.31),
moderate frailty (0.32-0.41) and severe frailty
(>0.42). Event-free survival was observed in the fit,
mild frailty and moderate frailty groups; the only

group without increase in event-free survival was
the severe frailty group [14]. The REHAB-HF trial,
a randomized, controlled study, compared patients
with heart failure who underwent cardiac rehabilita-
tion with those who did not (97% of whom were frail
or prefrail, according to the modified Fried criteria).
The investigators found a significant increase in the
physical performance battery (balance, 4-minute
walk and chair rise) among patients who underwent
cardiac rehabilitation for 3 months compared with
those who did not [15]. These studies support that
patients ranging from fit to moderately frail benefit
from cardiac rehabilitation, and should be referred
as a part of their treatment plans.

Hospital systems also have key roles in increasing
access to cardiac rehabilitation. Every hospital sys-
tem should have cardiac rehabilitation as a resource,
advertise its benefits to providers and patients, and
create a network system with other cardiac rehabili-
tation programs, so that options close to patients’
homes are provided. With the advancement and
widespread use of technology, cardiac rehabilita-
tion can be provided in a cost-conscious manner
while increasing patient accessibility. One example
is home-based cardiac rehabilitation. Chen et al.
have compared outcomes of patients with heart fail-
ure who underwent home-based cardiac rehabilita-
tion compared with those who did not. The latter
group showed decreased maximal oxygen con-
sumption (VO,) at 3 months, whereas those who
participated in home-based cardiac rehabilitation
showed increases in maximal oxygen consumption
and quality of life [16].

Finally, insurance companies should play a role
in covering the cost of cardiac rehabilitation. From
2017 to 2018, the estimated direct and indirect cost
of inpatient cardiovascular disease management was
$99.6 billon [17]. Participation in cardiac rehabili-
tation has been shown to decrease hospitalizations
and improve health. Thus, insurance companies
should provide appropriate coverage for their cus-
tomers, including home-based programs [18].
Incentivization can also facilitate adherence. For
example, in insurance plans with copayments, if
patients complete the cardiac rehabilitation pro-
gram within a set time frame, such as 6 months or
a year, they could receive reimbursement for their
copayments. Just as providers and hospital systems
are held accountable for providing care to cardiac
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patients, insurance companies have important roles
and should be held accountable for increasing
access for these patients.

Conclusion

Multiple factors play roles in the low referral, par-
ticipation and completion rates of cardiac rehabili-
tation. Nonetheless, multiple opportunities exist
for solutions to the underutilization of this valu-
able resource. Providers could increase referrals
of patients with all activity levels and encourage
patients to attend. Hospital systems could expand

their cardiac rehabilitation programs, both in-person
and remote, by fostering a network system in the
community. Insurance companies could recognize
the need to cover remote cardiac rehabilitation, as
well as to incentivize patients to participate and com-
plete the programs. Providers, hospital systems and
insurance companies must work together to improve
access and affordability so that patients with heart
disease can live more active and fulfilling lives.

Conflict of Interests

The authors declare no conflict of interests.

REFERENCES
Suaya JA, Stason WB, Ades PA, | 6. Heidenreich PA, Bozkurt B, Aguilar programs at clinical centers and
Normand SL, Shepard DS. Cardiac D, Allen LA, Byun JJ, Colvin beyond: a presidential advisory from
rehabilitation and survival in older MM, et al. 2022 AHA/ACC/HFSA the American Heart Association.
coronary patients. J Am Coll Cardiol guideline for the management Circulation. 2011;124(25):2951-60.
2009;54(1):25-33. of heart failure: a report of the | 11. Duncan MS, Robbins NN, Wernke
Austin J, Williams R, Ross American College of Cardiology/ SA, Greevy RA Jr, Jackson SL, Beatty
L, Moseley L, Hutchison S. American Heart Association Joint AL, et al. Geographic variation in
Randomised controlled trial of car- Committee on Clinical Practice access to cardiac rehabilitation. J
diac rehabilitation in elderly patients Guidelines.  Circulation  2022; Am Coll Cardiol 2023;81(11):1049-
with heart failure. Eur J Heart Fail 145(18):e895-e1032. 60. Erratum in: J Am Coll Cardiol
2005;7(3):411-7. 7. Ritchey MD, Maresh S, McNeely J, 2023;81(23):2295-7.
Lavie CJ, Milani RV. Effects of car- Shaffer T, Jackson SL, Keteyian SJ, | 12. Vanzella LM, Oh P, Pakosh M, Ghisi
diac rehabilitation programs on exer- et al. Tracking cardiac rehabilitation GLM. Barriers to cardiac rehabilita-
cise capacity, coronary risk factors, participation and completion among tion in ethnic minority groups: a
behavioral characteristics, and qual- medicare beneficiaries to inform scoping review. J Immigr Minor
ity of life in a large elderly cohort. the efforts of a national initiative. Health 2021;23(4):824-39.
Am J Cardiol 1995;76(3):177-9. Circ Cardiovasc Qual Outcomes | 13. Grace SL, Scholey P, Suskin N,
O’Gara PT, Kushner FG, Ascheim 2020;13(1):e005902. Arthur HM, Brooks D, Jaglal S, et al.
DD, Casey DE Jr, Chung MK, de | 8. Samayoa L, Grace SL, Gravely S, A prospective comparison of car-
Lemos JA, et al. 2013 ACCF/AHA Scott LB, Marzolini S, Colella TJ. diac rehabilitation enrollment fol-
guideline for the management of Sex differences in cardiac rehabili- lowing automatic vs usual referral.
ST-elevation myocardial infarction: tation enrollment: a meta-analysis. J Rehabil Med 2007;39(3):239-45.
a report of the American College of Can J Cardiol 2014;30(7):793-800. | 14. Kamiya K, Sato Y, Takahashi T,
Cardiology Foundation/American | 9. Li S, Fonarow GC, Mukamal K, Tsuchihashi-Makaya M, Kotooka N,
Heart Association Task Force on Xu H, Matsouaka RA, Devore AD, Ikegame T, et al. Multidisciplinary
Practice Guidelines. J Am Coll et al. Sex and racial disparities in cardiac rehabilitation and long-
Cardiol 2013;61(4):e78—e140. cardiac rehabilitation referral at term prognosis in patients with
Amsterdam EA, Wenger NK, Brindis hospital discharge and gaps in long- heart failure. Circ Heart Fail
RG, Casey DE Jr, Ganiats TG, term mortality. ] Am Heart Assoc 2020;13(10):e006798.
Holmes DR Jr, et al. 2014 AHA/ACC 2018;7(8):e008088. 15. Kitzman DW, Whellan DJ, Duncan
guideline for the management of | 10. Balady GJ, Ades PA, Bittner P, Pastva AM, Mentz RJ, Reeves
patients with non-ST-elevation acute VA, Franklin BA, Gordon NF, GR, et al. Physical rehabilita-
coronary syndromes: a report of the Thomas RJ, et al. American Heart tion for older patients hospitalized
American College of Cardiology/ Association Science Advisory and for heart failure. N Engl J Med
American Heart Association Task Coordinating Committee. Referral, 2021;385(3):203-16.
Force on Practice Guidelines. J Am enrollment, and delivery of cardiac | 16. Chen YW, Wang CY, Lai YH,
Coll Cardiol 2014;64(24):e139—-228. rehabilitation/secondary prevention Liao YC, Wen YK, Chang ST,



4

17.

| N. J. Bracewell and E. C. Keeley, Access to Cardiac Rehabilitation: Hurdles and Hopes for Improvement

et al. Home-based cardiac reha-
bilitation improves quality of life,
aerobic capacity, and readmis-
sion rates in patients with chronic
heart failure. Medicine (Baltimore)
2018;97(4):€9629.

Tsao CW, Aday AW, Almarzooq ZI,
Alonso A, Beaton AZ, Bittencourt

18.

MS, et al. Heart disease and stroke
statistics-2022 update: a report from
the American Heart Association.
Circulation 2022;145(8):e153—e639.
Erratum in: Circulation 2022;
146(10):e141.

Thomas RJ, Beatty AL, Beckie TM,
Brewer LC, Brown TM, Forman

DE, et al. Home-based cardiac
rehabilitation: a scientific statement
from the American Association
of Cardiovascular and Pulmonary
Rehabilitation, the American Heart
Association, and the American
College of Cardiology. J Am Coll
Cardiol 2019;74(1):133-53.



