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Abstract
Background:

Because of the need for distancing during the COVID-19 pandemic, many cardiac rehabilitation (CR)
centers suspended in-person services and pivoted to home-based CR (HBCR). In this study, we
qualitatively evaluated implementation of HBCR, which included weekly phone or video visits for
individualized exercise plans, nutrition and health education counseling, wellness sessions, and optional
mobile phone applications.

Methods:

Patient participants and staff members (physician, nurses, exercise physiologists, dietician,
administrative staff) participated in semi-structured interviews. Two independent reviewers coded
interview transcripts for emergent themes and pre-speci�ed themes from the Theory of Planned Behavior,
Uni�ed Theory of Acceptance and Use of Technology, and the Consolidated Framework for
Implementation Research.

Results:

A total of 12 patients and 7 staff were interviewed. Narrative descriptions highlighted the isolation, fear,
and disruption of life activities during COVID-19. Key facilitators of the HBCR patient experience included
strong relationships with staff who served as coaches and sources of accountability and the ability of
HBCR to deliver an individually tailored experience within a patient’s home. Important organizational
factors for implementation included leadership buy-in, culture of change, and support for staff. Though
technology tools facilitated communication and accountability, not all participants embraced technology
and some reported challenges with use.

Conclusions:

Individually tailored HBCR or hybrid CR can facilitate access for patients to participate outside of a CR
center. Ongoing research is needed to understand the long-term outcomes of �exible delivery models that
may include both in-person and remote visits, and the role of technology in these models. 

Introduction
Cardiac rehabilitation (CR) reduces mortality, morbidity, and hospitalizations.1 CR has traditionally been
offered in-person at rehab centers where patients receive exercise training, health education, psychosocial
management, and tobacco cessation counseling from a multidisciplinary team. A recent scienti�c
statement endorsed home-based CR (HBCR) as an acceptable alternative for some patients.2

Increasingly, digital tools (e.g., videoconferencing, mobile applications, and wearables) have augmented
the ease of delivering programs outside of the traditional rehabilitation center setting.3,4



Page 3/15

In response to distancing policies during the COVID-19 pandemic, many CR centers suspended in-person
services.5 Some centers, including the University of California San Francisco (UCSF), pivoted to HBCR as
an alternate mechanism of care delivery. Prior studies of HBCR have demonstrated feasibility and
e�cacy despite few of these including programs with modern videoconferencing.6–8 Though many
centers anecdotally transitioned to remote care during COVID-19, few have published their experiences,
and even fewer have studied their efforts qualitatively.5,9−12

In March of 2020, the University of California San Francisco (UCSF) began delivery of HBCR through
telephone and video visits with optional use of mobile applications. We sought to qualitatively analyze
the experience of patients and staff during the implementation of this program to understand the key
barriers and facilitators to implementation.

Methods
DESIGN & POPULATION

We conducted a qualitative evaluation of the implementation of HBCR at UCSF. Patient participants
included individuals enrolled in UCSF CR who had at least one telephone or in-person encounter with
UCSF CR staff between March 16, 2020 and May 27, 2020. All participants were of adult age and English
speaking. 

Staff participants included UCSF staff members (e.g., physician, nurses, exercise physiologists, dietician,
and administrative staff) providing patient care and operational support to the UCSF Health Cardiac
Rehabilitation and Wellness Center as of March 16th, 2020.

All participants provided verbal informed consent for this minimal risk study. The study was reviewed and
approved by the UCSF Institutional Review and Ethics Board. The methods were performed in accordance
with all relevant guidelines and regulations and approved by the ethics committee at UCSF. 

INTERVENTION

To meet the need for CR during COVID-19, UCSF implemented HBCR, which included the core components
of CR and was individually tailored to patients’ needs and limitations at home (Figure I).13 Patients
interacted with CR staff through weekly telephone or video visits for individual exercise plans,  health
education, and motivational counseling. Patients engaged in 1-hour group wellness sessions focused on
emotional wellbeing and health education over telephone or video with other patients and multi-
disciplinary staff. Patients were referred for telephone or video consultations with nutritionists,
pharmacists, mental health professionals, and tobacco cessation counseling as indicated. 

Patients were invited to use a free mobile phone application called Better Hearts (Chanl Health), which
allowed for logging exercises and vitals, receiving medication reminders, viewing educational materials,
and messaging with providers. Patient data was uploaded to a cloud-based server where providers could
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view the data through a patient management dashboard. Additionally, providers could create exercise
prescriptions and exchange messages with patients. Patients were also invited to use a separate online
platform called Tiatros designed to provide programming for psychosocial resilience and behavioral
health support. Patients participated in an 8-week program with a peer group and trained mental health
facilitators that included educational videos, learning materials, and psychosocial exercises. 

INTERVIEWS

Patients and staff participated in semi-structured interviews about their experiences with health-related
behaviors during COVID-19, HBCR, and technology tools used to facilitate HBCR. A single staff member
interviewed participants following an interview guide [Supplement]. Interviews were audio-recorded and
transcribed verbatim through an online transcription service (i.e., Rev.com). 

QUESTIONNAIRES

All participants received a unique link to a Qualtrics questionnaire to evaluate Tiatros and Better Heart
applications [Supplement]. Participants who were unable to complete the web-based questionnaire
completed the questionnaire over the phone, administered by study staff. Responses were summarized
using descriptive statistics.

ANALYSIS

Patient demographics were summarized using descriptive statistics. Interview transcripts were analyzed
using a rapid qualitative template analysis which included themes from the Theory of Planned Behavior
(e.g., attitudes, beliefs, subjective norms, perceived behavioral control, behavioral intention), Uni�ed
Theory of Acceptance and Use of Technology (e.g., performance expectancy, effort expectancy,
facilitating conditions, social in�uence, habit, price value, hedonic motivation, and technology use
intention), and Consolidated Framework for Implementation Research [Supplement].14 Templates were
iteratively revised to incorporate emergent themes. Two reviewers independently coded each interview
and discussed discrepancies to achieve greater than 95% concordance. Key themes and quotes were
extracted and collated for analysis. 

Results

SCREENING AND ENROLLMENT
From March 16, 2020 to May 27, 2020, 38 potential participants were identi�ed from electronic health
records. Of the 38 potential participants, 15 did not respond and 1 was not contacted due to privacy
restrictions. Twenty-two participants were contacted, but 5 were ineligible due to a language barrier. Of
the 17 eligible participants, 13 consented but 1 withdrew before the interview; ultimately, 12 participated.
Participants ranged in age from 48 to 83 (mean 64.8 years). There were 8 females (66.7%) and 4 males.
There were 8 self-identi�ed white individuals (66.7%), 2 were Asian (16.7%), 1 was Black (8.3%), and 1
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was multi-racial (8.3%). Staff were all 18-64-years of age and include both men and women of different
races and ethnicities (more speci�c descriptions not reported due to small numbers and privacy
protections).

QUESTIONNAIRES
Of the patient participants, eight (75%) reported using mobile apps or websites to help them participate in
CR. Three participants used the Better Hearts app and responded to questions. Four participants used the
Tiatros app and three responded to questions. Five staff members responded to questions about the
Better Hearts dashboard [Supplement].

NARRATIVE DESCRIPTION OF CR EXPERIENCE
Patients highlighted the fear, isolation, and disruption of life activities that resulted from the COVID-19
pandemic.

My big change was to avoid the Coronavirus at all costs and I have been holed up in this apartment since
the middle of March. [Patient-9018]

I have been completely isolated and I’m terri�ed of this
pandemic. [Patient-9001]
I don't want to go back because I'm still afraid to be in the room with other people. [Patient-9019]

I'm afraid to go outside, and the couple times that I have gone outside, there's so many people out there …
a lot aren't wearing any masks and it freaks me out. [Patient-9038]

The effects of the pandemic on health-related behaviors were variable. Some people found behaviors like
physical activity easier to maintain, while others found them more di�cult.

And ironically, I found more time and more ways to exercise, and I've been eating healthier and less.
[Patient-9034]

Previously I got a great deal of exercise, making more frequent trips to the grocery stores and doing more
shopping and doing more walking and riding the bus more. So, now that I'm holed up in the place, my
exercise has been spotty. [Patient-9018]

Yeah, because I'm home, bored, so I cook. I cook a lot of different meals, different recipes. [Patient-9019]

Participants and staff highlighted the importance of CR to be individually tailored. Many patients praised
the adaptability of HBCR.

[About center CR] They would change the music based on
the age group. [Patient-9038]
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The staff there really adapted and improvised. [Patient-
9034]
Home-based cardiac rehab helps individuals focus on how to create that time in their life outside of the
center. [Staff-006]

I got a better grasp of how to create a personalized exercise program. I would learn that someone likes
dancing, and start looking into Zumba videos, and then it was a success. [Staff-002]

I �nd out what kinda equipment they have at home. Do they have a blood pressure cuff at home? Do they
have a scale at home? Do they have a wearable activity tracker? And build a program based on what they
have. [Staff-003]

Some patients preferred in-person sessions, while others preferred the convenience of HBCR, and still
others preferred a hybrid mix of in-person and home-based sessions.

The main thing that's wonderful is that I don't have to come up to the hospital. [Patient-9005]

Everything that I get in the Rehab Center I'm getting at, at
home. [Patient-9025]

I much prefer in-person, of course. [Patient-9001]

Now, I'm kinda doing both… and I kinda like it that way.
[Patient-9029]
An important facilitator for in-person and HBCR was a strong relationship between participants and staff,
who serve as source of accountability. They helped patients “feel safe” and troubleshoot technology.

[About center CR] I was going three times a week and loved it. Everyone there I absolutely adore, and I love
the idea of having someone making me feel safe when I tried to do the treadmill. [Patient-9001]

I was very worried I was gonna drop dead and have a heart attack. But they assured me, and with Zoom,
even when I do my physical exercise, [CR Staff] are right there with me should something, you know,
happen. [Patient-9001]

[About Better Hearts] Okay, I'll do it because you asked me
to. [Patient-9029]
I always feel like he's my personal cheerleader and it's kind of endearing and fun. [Patient-9029]

[About Better Hearts] It helps me to stay accountable, and I'd like to think that it also has helped the
cardiac rehab folks, so they have an idea of what my stats are. [9034]
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It has allowed them to certainly minimize their risk and their exposure, gives them peace of mind, allows
them to have their family members participate, which has been really interesting and helpful. [Staff-007]

Group telephone and video wellness sessions were praised by patients.

It was very helpful. I would say that it was, at the beginning of shelter in place, this regular routine. The
check in was very helpful from not just the physical perspective, but the mental perspective. [9024]

We would share each other's experiences and have great
conversations. [9003]
Lots of different people, different ages, different walks of life all come together on these- these Tuesday
and Friday Zoom chats and compare and contrast. We're all going through very stressful times above
and beyond our heart ailments. It’s interesting to hear other people's perspective. [9034]

Patients and staff had a range of attitudes toward technology tools.

Another app. [Patient-9038]

I wanna do everything with a pen and paper. [Patient-9038]

Absolutely, not a problem[about using an ap.] [Patient-9034]
I would like to always do it over Zoom, so if we exercise, I can see what they're doing and give them form
correction. [Staff – 003]

I'm not very tech savvy myself. [Staff − 001]
Digital tools helped patients remain connected with providers and allowed providers to obtain
information and monitor progress. However, patients and staff discussed technology adoption
challenges including the mismatch between expected and observed performance, ease of use,
compatibility with other systems, and the need for training.

[About Better Hearts] I think it's more handy for [CR staff] to see what we were doing. [Patient-9038]

[About Better Hearts] Apps like these and Fitbit keep me
more accountable. [Patient-9034]
[About Tiatros] The whole thing was kinda rolled out, and not a lot of instructions were passed on. And
then you're suddenly getting these emails and prompts that said, "Week one has started and you're paired
with so-and-so." Well, paired to do what exactly? [Patient-9034]

If Fitbit and the Better Hearts could combine together it
would be perfect. [Patient-9024]
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[About Map My Walk] He gave me also an app that I use on my phone that now whenever I go out for a
walk I hit the app and just measure the distance. This app is good 'cause it records everything. [9003]

NARRATIVE DESCRIPTION OF HBCR IMPLEMENTATION
Staff interviews revealed that facilitators to implementing HBCR included a team culture that was
conducive to change and supported by leadership.

Because we're in a new cardiac rehab program our directors and our staff were really open to new ideas.
[Staff-002]

One of the things that I noticed is that the Cardiac Rehab Team works really well together. Every single
person on the team contributes. [Staff-005]

Due to COVID-19, when we shut down, we had to �gure out a way to see our patients, and we
implemented a home-based cardiac rehab program. [Staff-004]

Really critical was support from administration. [Department leadership] was extremely supportive of the
whole project, and also very supportive of the move to home-based cardiac rehab. That was despite the
fact that at the beginning, we were not getting reimbursed for home-based cardiac rehab. Having that
strong level of administrative support was really important. [Staff-005]

The transition to HBCR, incorporating new delivery models and technology, also required supporting staff
with new work�ows.

I'm an old nurse and I have just recently had to learn how to document in the electronic health record. For
me, the software that the hospital uses is challenging. [Staff-001]

I think it's been a big adjustment for people like me who are not used to working at home. The obstacles
that I �nd are that I sit way too much at the computer. [Staff-001]

My home life has always been completely separate. [Staff-
001]
Supplying all of us with laptops and IT supports that took some time since none of us had really worked
from home before. [Staff-002]

I kind of feel like I'm learning with the patients. [Staff-002]
In HBCR models, providers helped patients use technology tools and form new habits.

Usually I would have to get on the phone with them and walk them through how to troubleshoot. [Staff-
007]
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[About Zoom] Make sure that they knew how to click on the access code and what the password was.
Most people have been able to pick it up but I know that there's some people who need repetitive
information. [Staff-006]

I think having us introduce the app to them here in the center has improved the enrollment. [Staff-002]

[About Better Hearts] What I've had to do is remind people to use the app. [Staff-001]

Patients maybe forget because it's not part of their regular schedule. They're not used to having these
type of video visits. [Staff-007]

HBCR may be similar to CBCR, but can also pose new challenges (e.g., privacy, patient access to
technology).

Some people just aren't comfortable with video… you have your whole house behind you. You may not
want to, it's a personal space. [Staff-004]

It's not as good as when you're able to be hands on and you could take an exercising blood pressure
while they're in the middle, and you get to see their EKG the whole time. But other than really getting that
diagnostic material, it's pretty close to being the same. [Staff-003]

HBCR may be associated with different costs and reimbursement for centers but may reduce some
patient out-of-pocket costs.

It was very cost effective for him because he was catching
cabs. [Staff-004]

We got a lot of support with getting laptops. [Staff- 002]
Even though we weren't going to be reimbursed we realized the importance of patient care. [Staff – 002]

We've created a billing process, so that's been a big hurdle and we'll see if that's successful. [Staff-006]

Discussion
UCSF rapidly implemented HBCR in response to COVID-19. Our qualitative interviews demonstrate key
strengths of HBCR including the ability to deliver an individually tailored program (Table I). Strong
relationships with staff who served as a source of accountability and technology support were a key
facilitator of patient experience. Similarly, a strong team culture, institutional buy-in, and support for staff
were important factors for implementation. Finally, heterogeneous attitudes toward remote care and
technology highlight that �exible hybrid delivery models may be needed to meet the varying preferences
and needs of patients. The UCSF experience during the COVID-19 pandemic led to a �exible hybrid
delivery model in which patients attend an individualized program of in-person and/or remote telephone
or video visit sessions (Figure I).
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As CR programs consider how to expand access, HBCR and hybrid programs, enhanced by new digital
technology tools, may be an effective strategy.3,15,16 Prior studies have shown that HBCR and hybrid CR
are not signi�cantly different from traditional CR in terms of outcomes and completion rates.7,17−19

Qualitative studies of telerehabilitation outside of the US have reported the importance of individual
tailoring and connections between staff and patients for promoting accountability.20–22 Studies have
also identi�ed the potential barrier of limited peer engagement in remotely delivered CR.20 Our study
demonstrates that providing telephone or video group wellness sessions may address this barrier. The
incorporation of technology tools into CR programs can pose challenges, but emerging evidence and our
results suggest that it may be possible to include technology tools that meet expected performance, are
easy to use, have appropriate training, and have their use supported by staff.23

Organizational factors also contribute to the implementation of new delivery models for CR. Previous
work has reported that factors such as leadership support, funding, and institutional contribute to CR
delivery.24,25 This study adds further qualitative data to support these facilitators, and adds information
on organizational factors that contribute to technology adoption for CR programs, including equipment
and work�ow modi�cations for CR staff.

Our study has limitations including the small number of participants. However, two reviewers found
saturation of major themes on independent review. Further, some sampling bias may exist because
patients who participated in interviews may have been more engaged. However, our sample did include
one patient who chose not to continue participating in the program. Additionally, our study sample was
limited to English-speaking participants. The CR program has delivered HBCR to patients with limited
English pro�ciency with the use of interpreter services, but this was not studied.

Despite the data supporting the bene�ts of CR, the proportion of eligible patients participating in CR
remains low.26,27 Ongoing innovations in delivery of CR may increase participation. This study provides
information that may be helpful for programs seeking to implement new models of CR delivery. Further
research is needed to determine whether patient-centered, �exible hybrid delivery models can improve
access, patient experience, and clinical outcomes.
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Table 1
Recommendations for Implementing HBCR

HBCR Goals Recommendations

Optimize
patient
experience

• Assess patient preferences and needs to individually tailor the use of in-person
and/or remote sessions

• Facilitate strong relationships with staff early and often

• Hold group wellness sessions that allow patients to build community with staff
and one another

• Use patient’s home environment to create an individualized experience

Optimize
implementation

• Gain institutional and leadership buy-in to develop HBCR including identifying
key motivations for change (e.g., COVID-19 pandemic, low enrollment rates)

• Support staff in making the transition to new delivery model including providing
equipment (e.g., laptops) and adapting work�ow

• Develop mechanisms to incorporate regular feedback (e.g., regular staff
meetings and town halls)

Incorporate
optional digital
tools

• Assess patient attitudes and preferences for technology

• Select tools that allow for tracking exercise, tracking vital signs, and a platform
for data sharing and messaging with provider care team

• Support patients in troubleshooting and climbing learning curve with new tools

HBCR Goals Recommendations

Optimize
patient
experience

• Assess patient preferences and needs to individually tailor the use of in-person
and/or remote sessions

• Facilitate strong relationships with staff early and often

• Hold group wellness sessions that allow patients to build community with staff
and one another

• Use patient’s home environment to create an individualized experience

Optimize
implementation

• Gain institutional and leadership buy-in to develop HBCR including identifying
key motivations for change (e.g., COVID-19 pandemic, low enrollment rates)

• Support staff in making the transition to new delivery model including providing
equipment (e.g., laptops) and adapting work�ow

• Develop mechanisms to incorporate regular feedback (e.g., regular staff
meetings and town halls)

Incorporate
optional digital
tools

• Assess patient attitudes and preferences for technology

• Select tools that allow for tracking exercise, tracking vital signs, and a platform
for data sharing and messaging with provider care team

• Support patients in troubleshooting and climbing learning curve with new tools
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Figures

Figure 1

Diagram of UCSF Cardiac Rehabilitation Program
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