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Introduction

Cardiovascular disease, which includes coronary heart disease, hypertension and stroke, is the 
predominant cause of morbidity and mortality in older women. Cardiac rehabilitation is pivotal 
in the secondary prevention of cardiovascular disease, in that it lowers cardiovascular risk and 
mortality, reduces recurrent episodes and hospital admissions, improves cardiopulmonary function, 
mood, quality of life, and enhances prognosis [1-6]. Despite this, as Drs. Yoo and I noted in a 
prior publication [7], older women remain under-referred, under-enrolled, and under-represented 
in cardiac rehabilitation services throughout the nation. Despite the proliferation of manuscripts 
addressing cardiac rehabilitation and the designation of cardiac rehabilitation as a Class IA indication 
in most cardiovascular Clinical Practice Guidelines, and some policy positions regarding systematic 
referral and utilization [8], older women remain suboptimally represented in the populations described 
[9,10]. The core components of cardiac rehabilitation and prevention continue to include a baseline 
patient assessment, nutritional counseling, risk factor management, psychosocial intervention, 
physical activity counselling, and exercise training [11].

With aging of the population and the dramatic increase in the percentage of patients surviving 
acute episodes of cardiovascular disease, cardiac rehabilitation services will comprise an increased 
resource requirement [12]. The application of cardiac rehabilitation has shifted from the traditional 
disease-centered model to a patient-centered model and the global COVID-19 pandemic has shifted 
the emphasis from facility-based cardiac rehabilitation to home-based cardiac rehabilitation using 
contemporary technologies.

Cardiac Rehabilitation: Eligibility for CMS Reimbursement

Patients are eligible for CMS reimbursement for cardiac rehabilitation following myocardial 
infarction, percutaneous coronary intervention, coronary artery bypass graft surgery, stable angina, 
heart valve repair or replacement and cardiac transplantation More recent expansion of the approvals 
has been for systolic heart failure and symptomatic peripheral artery disease. An ongoing concern is 
that heart failure with preserved ejection fraction predominates among older women, yet this diagnosis 
remains unapproved for Medicare reimbursement. This is of particular concern, given the results of 
a recent randomized clinical trial of older patients with heart failure, 53% of whom had a preserved 
ejection fraction and 97% of whom were frail and pre-frail, the REHAB-HF Trial [13]. These 
patients with a mean age of 73 years and multiple comorbidities, and including women and minority 
patients, underwent a rehabilitation program focusing on strength, balance, mobility and endurance 
which resulted in a 3-month improvement in the 6-minute walk distance, the modified Fried Frailty 
Criteria, the Kansas City Cardiomyopathy Questionnaire Score and Geriatric Depression Score. 
CMS reimbursement criteria remain pivotal in that the private insurers who provide supplementary 
Medicare insurance characteristically follow CMS guidelines for approved services. During the 
COVID-19 public health emergency, CMS expanded reimbursement for telehealth-related visits 
with reimbursement at the same rate as in-person visits. A number of private insurers have followed 
this example, with Procedural Terminology established for billing codes and relevant modifiers. The 
extent to which this has been applied to cardiac rehabilitation services and whether this will extend 
beyond the coronavirus public health emergency is currently under active discussion.
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Older Women: Cardiac Rehabilitation Data

Older adults have an increased risk of disability after a coronary 
event, important in that more than half of all patients eligible for 
cardiac rehabilitation are older than age 65 [14,15]. As previously 
noted, there is less referral and participation among older women, 
despite comparable trainability to younger patients. In a study of 
Medicare enrollee demographics (2016-2017), of patients in cardiac 
rehabilitation, 18.9% of eligible women and 28.6% of eligible men 
enrolled. Added to this gender disparity, there was further concern 
with minority enrollment, with 13.6 of eligible non-Hispanic 
blacks, 13.2% of eligible Hispanics, and 16.3% of eligible Asians 
enrolled. Often not appreciated by providers, the adherence to 
cardiac rehabilitation, once referral and participation occur, is high 
in older adults, who do not have an increase in complications or 
in adverse effects. The format of a cardiac rehabilitation program 
for an older adult requires only modest modification in exercise 
prescription, training techniques and components. The emphasis is 
on the limitation of high-impact activities and the mantra to “start 
low, go slow”. Conventional wisdom has stated that standard cardiac 
rehabilitation programs require little tailoring for older adults. 
However, sex-based differences in improvement have only recently 
been delineated. Despite their lower level of cardiorespiratory fitness 
at baseline, women did not improve as much as men in a cardiac 
rehabilitation program [16]. Suggested interventions include greater 
emphasis on resistance training, and potentially higher intensity 
interval training, although the applicability of the latter to older 
women remains to be ascertained.

Among the over 600,000 Medicare beneficiaries hospitalized 
for coronary heart disease, the data documented a 21% decrease in 
5-year mortality associated with participation in a coronary secondary 
prevention program. Further, 2 meta-analyses of randomized 
controlled trials show 20% and 23% decrease in mortality in age-
matched older adults who participated in secondary prevention 
programs [17,18].

The Million Hearts Cardiac Rehabilitation Collaborative 
identified potential savings based on patients enrolled in cardiac 
rehabilitation, in that it reduces readmissions; completion of cardiac 
rehabilitation may enable potential savings between $4,950 and 
$9,200 per year of life. The Million Hearts Cardiac Rehabilitation 
Collaborative has also promoted pilot programs of home-based 
cardiac rehabilitation, some virtual and some hybrid, with modest 
adoption within the Veteran’s Administration healthcare system and 
by selected insurers. Virtual visits for cardiac rehabilitation offer 
potential benefit to multiple stakeholders, particularly during the 
COVID-19 pandemic. For patients, virtual visits provide access to 
cardiac rehabilitation services, allow them to receive medical advice, 
reduce their in-person exposure to COVID-19, can limit patient 
isolation owing to the absence of their cardiac rehabilitation services 
and may involve caregivers as well. For the healthcare professionals, 
valuable is the reduction of patient exposure to COVID-19, with 
connections able to be maintained between the patient and the 
providers. This requires reallocation of resources, which has been 
accomplished in a number of settings. The healthcare systems as well 
may benefit, in that virtual visits can generate revenue. 

Barriers to the Participation of Older Women in 
Cardiac Rehabilitation

Older patients, and particularly older women, are susceptible 

to multimorbidity, such that complicating chronic obstructive 
pulmonary disease, osteoarthritis, peripheral artery disease, and 
diabetes complicate their functional status owing to dyspnea, fatigue, 
and pain, all of which deter their participation in cardiac rehabilitation. 
The decreased referral rate of women to cardiac rehabilitation is in 
contrast to the features that would make cardiac rehabilitation even 
more beneficial – multiple comorbidities, psychologic comorbidities, 
and older age. Further, owing to their multimorbidity, older patients 
have multiple medical appointments, limiting their ability to attend 
a 3-times-weekly time-structured cardiac rehabilitation program. 
Older women are more likely to have the risk factors of hypertension, 
diabetes, and hypercholesterolemia than are men, particularly so for 
women of racial and ethnic minorities. This may be amenable to 
the benefits of the education and counselling components of cardiac 
rehabilitation. In a recent study of cardiac rehabilitation participants, 
women tended to be older at entry into cardiac rehabilitation. In this 
study, at entry women had lower levels of cardiorespiratory fitness 
[16,19]. In the same study, women were more likely to be referred 
with a diagnosis of myocardial infarction or after a heart valve 
procedure, in contrast to men referred after coronary artery bypass 
graft surgery. Issues of transportation, particularly lack of ability to 
drive, appear a far more prominent problem for older women.

Patient barriers

The patient barriers include lack of or limited healthcare insurance 
(although Medicare is the primary insurance in this age group), low 
socioeconomic status, low self-efficacy, low health literacy, lack of 
perceived need for cardiac rehabilitation, language issues for non-
English speakers, and importantly cultural beliefs related to the 
understanding of the cardiovascular disease and its treatment, and 
the beneficial role of physical activity. For the few older women who 
continue to work, the work-related factors such as job flexibility, loss 
of salary, self-employment, lack of healthcare and disability benefits 
are relevant. Importantly, there is often limited social support and in 
particular, the female-centric home responsibilities involving care of 
grandchildren, spouses, and other family adults. 

In a recent study by Khadanga [20] high levels of social support 
were predictive of cardiac rehabilitation attendance, whereas lower 
self-reported physical function seemed to deter attendance. Women, 
even older women, are more likely to resume household activities 
following a cardiovascular hospitalization and thus appear less likely 
to perceive their need for cardiac rehabilitation. The low social 
support for women, coupled with their substantial caregiving roles 
and other social obligations, can severely adversely affect cardiac 
rehabilitation participation [21].

Medical barriers 

The medical barriers, in addition to the multiple comorbidities 
noted above, include depression, which is common among older 
women with coronary disease and heart failure; and a variety of 
musculoskeletal conditions. Because anxiety and depression are 
associated with lower levels of cardiac rehabilitation participation 
and persistence, that these problems are more common among older 
women than men is an important variable. The fact that anxiety and 
depression may be alleviated by participation in cardiac rehabilitation 
has not ben adequately emphasized [22].

Healthcare system barriers

Within the healthcare system, barriers include a lack of referral, 
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limited facilitation of enrollment after referral, the patient-provider 
relationship, and the strength of endorsement by the woman’s 
physician – physicians enthusiastic about cardiac rehabilitation 
for their patients have a higher rate of patient participation in this 
activity.

Program availability and characteristics

The facility-based cardiac rehabilitation presents a number of 
challenges, not the least of which is the lack of programs that serve 
specific geographic areas, such as rural and low-income communities. 
Often these programs are at sizeable distance from the woman’s 
home, the hours of operation are limited, there is sparse parking 
and public transportation access, and often a lack of racial/ethnic 
diversity among the cardiac rehabilitation workforce. Certainly, 
gender-dominated programs may deter older women who find 
participation in a predominantly male program challenging. The 
gender dominance of men in most cardiac rehabilitation programs 
may adversely affect women’s participation. However, the favorable 
effect of a gender-tailored intervention, although reported by Beckie 
[23] was not seen in the population studied by Grace [24]; this issue 
remains unresolved in that the populations studied differ by nation, 
health insurance models, and numerous other variables. The Million 
Hearts Initiative suggests additional research to identify features 
that may increase female cardiac rehabilitation participation [25] 
including new models of care and activities that may particularly 
appeal to older women.

Alternative Modes of Delivery of Cardiac 
Rehabilitation Services

Even prior to COVID-19, we had seen the emergence of novel 
modes of delivery of cardiac rehabilitation services during the 
past 2 decades. Initially home-based programs involved a nurse 
case manager to supervise and monitor programs and the use of 
transtelephonic electrocardiograms. Concomitantly, community-
based group programs enabled guidance by nurses or non-MD 
healthcare providers, often reimbursed by CMS. Currently before 
the U.S. Congress is legislation enabling provision of cardiac 
rehabilitation services by non-physician personnel, without an MD 
on site, to be implemented in 2022 (rather than the initial plan for 
2024). This will help eliminate unnecessary obstacles and delays for 
this therapy especially in rural and underserved communities [26]. 
Newer are the internet-based programs such as computer-assisted 
home-based exercise training and counseling, internet or electronic 
mail, and social media outlet-based technologies that permit remote 
delivery of exercise surveillance and concomitantly offer dietary 
and lifestyle coaching. Many platforms provide comprehensive 
risk management and other educational activities and often there 
is guidance of a structured exercise program [27,28]. Even more 
recently, smartphone app-assisted exercise and lifestyle coaching have 
come to the forefront. supplementing the individualized increase in 
daily lifestyle activity such as the recommendation of 10,000 steps 
at work and at leisure. 

Studies identify that low- to moderate-risk patients, and 
particularly working patients, prefer medically directed home-based 
as compared with facility-based cardiac rehabilitation programs and 
demonstrate similar adherence to exercise regimens. Limited follow-
up of such patients following the termination of a formal cardiac 
rehabilitation program indicates that the self-efficacy associated with 
home-based cardiac rehabilitation is associated with an increased 

adherence to an exercise-based lifestyle. A challenge to the advantages 
of this system relates to lack of Medicare and private insurance 
reimbursement for home-based cardiac rehabilitation; advocacy for 
this has been a priority of the Million Hearts Program.

Home-Based Cardiac Rehabilitation (HBCR)

A scientific statement from the AACVPR. AHA and ACC [29] 
defines HBCR as remote coaching, indirect exercise supervision, 
mostly or entirely outside a traditional center-based setting. Prior 
randomized clinical trials of home-based cardiac rehabilitation were 
considered to have a low- to moderate strength of evidence showing 
them to be similar to 3-12 month clinical outcomes of center-
based cardiac rehabilitation. Although data are limited for older 
adults, women, under-represented minorities and higher risk and 
other understudied groups, this scientific statement indicated that 
cardiac rehabilitation is a reasonable option for low- to moderate-
risk patients eligible for cardiac rehabilitation who cannot attend 
traditional center-based cardiac rehabilitation programs.

The advantages of the technology-based programs are that they 
are less staff-intensive, more convenient, and of lower cost. There 
is high acceptability and adherence and, albeit limited, good safety 
data. There is an emphasis on independent exercise and self-reporting. 
These involve web-based technologies such as text messaging or 
tele-conferencing; mobile information devices such as smartphones 
with texting and information apps; blood pressure, glucose, and 
heart rate monitors [30-32]. Important is that these cost-effective 
systems of technology-based can be individualized to patient needs 
and yet maintain a standard quality of care. The ongoing HATICE 
study (Healthy Aging through Internet Counseling in the Elderly 
Trial) identifies the value of feedback from older adults to guide 
the development of technologies and adding a coach to support the 
adoption of m-health technologies by older adults [33]. 

The promise of improving cardiovascular care in older adults by 
the use of digital health technologies is based on circumventing barriers 
to transportation, limited geographic access, lack of community-
based programs, and limited staffing [34]. As mobile health 
technologies gain wider leverage and popularity, they have become 
more user-friendly for older adults; with the rapid advancement of 
these m-health technologies, and increasing technologic engagement 
of older adults, data have shown improvements in health behaviors 
and medication adherence [35]. Despite the perceived barriers 
to the adoption of technologies by older adults, 80% of adults 
older than age 65 own a cell phone and 2/3 use the internet [36]. 
Smartphone apps and wearables may serve as potential adjuncts to 
other cardiac rehabilitation services prompting and/or reenforcing 
program participation, daily exercise and physical activity, as well 
as healthy behaviors [37]. Text messaging can serve or augment or 
facilitate cardiac rehabilitation and expand the opportunities for 
supervision and oversight typically associated with facility-based 
cardiac rehabilitation to patients who participate in physical activity 
at home or in community centers.

Impact of the Covid-19 Pandemic

The impact of the mandated quarantine and social isolation 
during the COVID-19 pandemic in the U.S. resulted in the 
discontinuation of virtually all center-based programs of cardiac 
rehabilitation, leaving patients without a valuable resource. 
The Coronavirus Preparedness and Response Supplementary 
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Appropriations Act of 2020 allowed HHS to temporarily waive 
selected Medicare restrictions and requirements regarding telehealth 
services during a national emergency, enabling HHS additionally to 
temporarily waive selected requirements of Medicare, Medicaid and 
the Health Insurance Portability and Accountability Act (HIPAA). 

Advances in internet technology and the widespread availability 
of smart mobile devices leading to the availability of mobile 
health, changed the landscape of rehabilitation services during the 
COVID-19 pandemic. COVID-19 also demonstrated the feasibility 
of delivery of cardiovascular services, including cardiac rehabilitation, 
to an elderly population, using a variety of virtual platforms and 
hybrid models. An example of at-home cardiac rehabilitation 
exercise videos emerging during the pandemic is from the British 
Heart Foundation (http//www.bhf.org.uk/informationsupport/
support/cardiac-rehabilitation-at-home-cardiac-rehabilitation-
exercise-videos). The emphasis is that elderly patients had the 
potential to benefit from interventions utilizing m-health and we 
are faced with the likelihood that home-based cardiac rehabilitation 
may be a complement or even an alternative to facility-based cardiac 
rehabilitation, given its underutilization in the elderly population 
and with evidence that older patients may be willing to adopt these 
newer technologies [38,39].

Summary

Older women have traditionally been under-referred, under-
enrolled and under-represented in cardiac rehabilitation services 
throughout the US. This has been exacerbated by COVID-19. 
Home-based and telehealth-based interventions are increasingly 
considered as alternatives to traditional center-based cardiac 
rehabilitation, with data on participants comparing favorably with 
outcomes of facility-based rehabilitation in terms of hospitalization, 
quality of life and cost. COVID-19 has provided the opportunity for 
utilization of novel ways of delivering cardiac rehabilitation services, 
including virtual visits and hybrid models, that hopefully will persist 
into the future, enabling older women a wider choice and greater 
access to and uptake of cardiac rehabilitation services [40].
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