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Purpose: The aim of this study was to explore perceived barriers to adherence to home-based cardiac rehabilitation exercise in
patients with chronic heart failure.

Patients and Methods: A qualitative descriptive study was conducted in this study from May to July 2023. A purposive sampling
approach was adopted to select patients with chronic heart failure. Semi-structured interviews were completed to collect qualitative
data for exploring the perceived barriers. In addition, information saturation and validation strategies were adopted to prove the
adequacy of qualitative data. Transcripts were analysed using thematic analysis.

Results: A total of 16 patients with chronic heart failure were included in this study. Analysis of the data revealed five main barriers to
adherence to home-based cardiac rehabilitation in patients with chronic heart failure. These include (1) lack of knowledge, (2) activity
intolerance, (3) exercise fear, (4) role conflict, and (5) lower exercise self-efficacy.

Conclusion: This study delved deeper into understanding the challenges faced by chronic heart failure patients in adhering to home-
based cardiac rehabilitation exercise. The development of precise and effective management and intervention strategies based on these
barriers is necessary to improve patient compliance with home-based cardiac rehabilitation exercise.
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Introduction

Chronic heart failure, the terminal stage of various cardiovascular diseases, is characterized by high rates of hospitaliza-
tion and mortality, imposing a significant burden on patients.' Despite some advancements in the prevention and
treatment of this condition, its clinical outlook and associated disease burden remain grave.2 As such, there is an utmost
need for effective interventions that can enhance clinical prognosis, improve quality of life, mitigate disease recurrence,
and reduce mortality among patients from chronic heart failure.

Cardiac rehabilitation refers to the integration of all methods to ensure that patients with chronic heart disease achieve
optimal physical, mental, and social function, so that patients can regain normal function as much as possible in society
through their own efforts and lead an active life.> As recommended by the highest level of evidence in the relevant
guidelines, cardiac rehabilitation is an effective measure to strengthen the standardized management of patients with
chronic heart failure, which can significantly improve clinical outcomes and quality of life.*> As the core of cardiac
rehabilitation, exercise plays an irreplaceable role in improving the cardiorespiratory performance of patients with
chronic heart failure.® However, due to the chronic nature of the disease and transportation limitations, exercise-based
institutional cardiac rehabilitation places a heavy financial burden and time cost on patients.”® As an alternative model,
exercise-based home cardiac rehabilitation offers a more cost-effective alternative to ameliorate this situation.’'
Compared with institutional cardiac rehabilitation exercise, home-based cardiac rehabilitation exercise has the same

effect on reducing cardiovascular risk, promoting psychological and spiritual health, enhancing cardiac function and
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prognosis, and improving quality of life in patients with chronic heart failure.''"'? In addition, home-based cardiac
rehabilitation exercise provides professionals with systematic and appropriate medical care for patients with chronic heart
failure outside of medical institutions (eg community, home, workplace, etc.).'* Also, home-based cardiac rehabilitation
can help patients with chronic heart failure to overcome travel difficulties, flexible choice of rehabilitation locations, can
increase the freedom of patient education, consultation time choice, and reduce the medical cost of patients with chronic
heart failure has a positive significance.'""'*'> Importantly, mobile health (mhealth)-based home cardiac rehabilitation
programs offer a viable solution to overcome numerous barriers, significantly enhancing telehealth options for indivi-
duals in rural areas.'®'” Especially during a pandemic, these mhealth interventions are appropriate and effective
alternative strategies for cardiac rehabilitation, ensuring continuity of care in situations where traditional in-person
sessions are not feasible.'®'?

Despite their numerous benefits, the efficacy of home-based cardiac rehabilitation programs ultimately relies on long-
term adherence by patients with chronic heart failure’ . Regrettably, viewed globally, the proportion of chronic heart
failure patients adhering to home-based cardiac rehabilitation remains suboptimal.”>>* It was reported that less than 50%
of patients attend exercise-based home cardiac rehabilitation after completing the institutional cardiac rehabilitation.”* In
addition, between 40% to 91% of patients expressed reluctance towards home-based cardiac rehabilitation due to limited
exercise endurance.'*?* Even with rigorous interventions, long-term adherence to home cardiac rehabilitation exercises
stays relatively low at 34%.%> Moreover, research revealed a close relationship exercise adherence in cardiac rehabilita-
tion and lower hospitalization rates and higher quality of life.'"" Chronic heart failure patients who actively followed
exercise-based cardiac rehabilitation reported a 34% reduction in readmissions compared to non-adherents, as well as
significant improvements in exercise endurance, heart function, and quality of life.®*” Therefore, regarding the
importance and necessity of adherence to home-based cardiac rehabilitation exercise, a range of barriers to adherence
to home-based cardiac rehabilitation exercise are required to be confirmed to explore precise intervention targets, so as to
improve home-based cardiac rehabilitation exercise adherence for patients.

Qualitative research offers comprehensive insights into the barriers affecting adherence to home-based cardiac
rehabilitation exercises by providing an individual perspective in real-life environments. Therefore, this study, as part
of a larger project, aims to explore the obstacle factors affecting the adherence of patients with chronic heart failure in
home-based cardiac rehabilitation exercise, hoping to provide precise intervention targets for the design of intervention
programs, and thereby improve adherence to home-based cardiac rehabilitation in patients with chronic heart failure.

Methods
Study Design and Participants

A qualitative descriptive study was conducted from May to July 2023 with a focus on identifying barriers to adherence to
home-based cardiac rehabilitation exercise for chronic heart failure patients. In this study, participants were selected
using purposive sampling with maximum variation strategies at a large cardiac rehabilitation centre in Liaoning Province,
China. The centre followed international guidelines for cardiac rehabilitation procedures and management. The inclusion
criteria for participants included (1) patients with chronic heart failure who were 18 years of age or older, (2) currently
participating in home cardiac rehabilitation (Phase I1I cardiac rehabilitation), and (3) who had voluntarily given informed
consent to participate in the study. The exclusion criteria for participants included patients who had previously been
diagnosed with cognitive impairment or a serious organic disease that would have prevented collaboration with the
interviewer. The sample size was guided by the principle of data saturation - The interview stopped when no new
information emerged after three consecutive interviews.”®

Instruments

General Demographic Characteristics Questionnaire

Based on a literature review and group discussion, the general sociodemographic questionnaire was developed to collect
relevant sociodemographic information about the participants. The questionnaire covered age, gender, education, marital
status, duration of disease (years), location, and self-reported health status.
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Research Team

Researchers are regarded as key research tools in this study. The research team consists of a professor with extensive
experience in qualitative research (responsible for research design and quality control) and four doctoral students with
qualitative training (responsible for collecting and analyzing qualitative data, negotiating and determining coding themes).

Interview Outline

Interview outlines were developed based on the adequate literature review and research purposes. The interview outline
includes the following main questions: (a) What do you think of home-based cardiac rehabilitation exercise? (b) How do
you feel or experience participating in the home-based cardiac rehabilitation exercise? (c) What factors do you think
would influence your participation in home-based cardiac rehabilitation exercise? (d) How specifically did the above
obstacles cause you to give up or avoid doing home cardiac rehabilitation exercises? (e) Is there anything you would like
to add about the barriers to home cardiac rehabilitation exercise?

Data Collection

The researchers fostered positive relationships with the study participants, serving in roles as health educators and counselors.
Participant preferences determined the selection of a quiet and comfortable location for the study. Two researchers conducted
semi-structured face-to-face interviews with participants. A recording license was approved by the participant to accurately
capture the relevant information. After informing the purpose and significance of the study, an informed consent form was
signed. This was subsequently followed by the formal semi-structured interview. A formal semi-structured interview was
conducted. After the interview, a reflection diary was filled out to record the most vivid and emotional thoughts.

Data Analysis

Two researchers transcribed the audio recordings into text within a 24-hour timeframe. The thematic analysis approach was
adopted to extract meaningful themes in this study.? First, the two researchers familiarize themselves with textual data to
conduct preliminary coding. A unique set of codes were then constructed to identify meaningful sentences. The code was
examined and integrated by the two researchers, and new themes were extracted. These extracted themes were reviewed
meticulously before finalizing their potential implications. Each theme was subsequently defined and labeled to best represent
its essence. The final step involved incorporating these findings into a cohesive analytical narrative to form the report. In this
procedure, none of the participants were involved in the analysis process, but the themes identified by the researchers were
checked by the participants to ensure that they captured the participants’ experiences. In addition, three specialists with
a profound understanding of qualitative analysis examined and approved the extracted themes and textual data, thereby
validating the findings’ adequacy. NVivo 12.0 software was adopted in this study.

Rigour

This study strictly followed qualitative reporting guidelines. A triangulated data analysis procedure was conducted to enhance
the reliability of the study. To establish the transferability of the study, we developed a robust description of participants’
perceived barriers to adherence to home-based cardiac rehabilitation exercises. In relation to the audit trail, the research team
thoroughly documented and elucidated the various actions executed during the research, including the data collection and
analytical processes, thereby fostering transparency and consistency throughout the study. The ample sample size and data
saturation secured thorough exploration of perceived barriers to home-based cardiac rehabilitation exercise adherence.
Interviews were conducted in a fashion to minimize the possibility of participants providing socially desirable responses.

Ethical Consideration

This study was conducted in accordance with the Declaration of Helsinki. After being informed of the purpose,
significance, and voluntary nature of the study, participants signed informed consent forms. The participants informed
consent included publication of anonymized responses. This study protocol was approved by the First Affiliated Hospital
of China Medical University on January 27, 2023 (No. 2023. 66).
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Results

Sociodemographic Data of the Participants
A total of 16 patients with chronic heart failure were included in the study. There were 7 male and 9 female. They are

between 42 and 84 years old. Educational background is evenly distributed. As for marital status, there are 3 unmarried, 7

married and 6 divorced/widowed. The course of the disease ranges from 2 to 12 years. As for home addresses, there are 8

rural and 8 urban. In addition, 5 reported poor, 6 moderate, and 5 good (Table 1).

Barriers to Exercise Adherence of the Participants
In this study, a total of 5 themes were generated, covering lack of knowledge, activity intolerance, exercise fear, role

conflict, and lower exercise self-efficacy (Table 2).

Table | General Demographic Characteristics of the Participants

No. | Age | Gender | Education Marital Duration of Location | Health
Status Disease Status

A 62 Male Middle school Married 7 Rural Poor

B 60 Male High school Divorced 6 Urban Moderate
C 42 Female University Unmarried | 2 Urban Good

D 53 Male Middle school Divorced 3 Urban Moderate
E 75 Female Primary school Divorced 10 Rural Poor

F 64 Male Primary school Married 6 Rural Good

G 66 Male University Married 8 Urban Moderate
H 74 Female High school Widowed | 9 Rural Poor

| 58 Female Middle school Married 4 Rural Moderate
J 60 Male University Married 3 Urban Moderate
K 56 Female Middle school Married 3 Urban Good

L 84 Female Primary school Widowed 12 Rural Poor

M 49 Male University Unmarried | 4 Urban Moderate
N 42 Female High school Unmarried | 3 Urban Good

o 45 Female High school Married 4 Rural Good

P 70 Female Primary school Widowed | 8 Rural Poor

Table 2 Categories, Definitions and Exemplar Quotes
Category Definition Quote

Activity
intolerance

Exercise fear

Role conflict

Lower exercise

self-efficacy

Lack of knowledge

Lack of knowledge of cognitive aspects related to home-
based cardiac rehabilitation exercise.

In a state of reduced physical capacity and inability to
tolerate the exercise necessary for home cardiac
rehabilitation.

Uncontrollable fear of exercise in home-based cardiac
rehabilitation due to uncertainty.

Uneven distribution of roles between work and cardiac
rehabilitation, resulting in inadequate performance of
cardiac rehabilitation roles.

Unable to complete exercise or overcome the challenges
faced in home-based cardiac rehabilitation exercise.

| don’t know what home-based cardiac rehabilitation is good
for me, | don’t know anything about it, so | don’t want to
follow this exercise prescription. (C)

| have multiple chronic illnesses and don’t have the energy to
follow these exercises, and | don’t want to expend any of my
physical energy. (A)

| am afraid that doing rehabilitation exercise will damage my
heart again because it is fragile and may not be able to
withstand the intensity of the exercise. (P)

I still have to take care of some necessary work and don’t have
time to complete the cardiac rehabilitation exercise
prescription. (E)

| don’t have the confidence to complete the program of
cardiac rehabilitation exercise provided by the doctor and deal
with the various challenges faced in the exercise. (H)
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Lack of Knowledge

The importance and necessity of cardiac rehabilitation in patients with chronic heart failure are underestimated due to the
lack of knowledge about home-based cardiac rehabilitation. They are not clear about the purpose and significance of such
exercises and do not fully recognize their personal needs this regard. Consequently, they display low adherence to home-
based cardiac rehabilitation exercise programs recommended by medical professionals.

Interviewee C: I do not know the relevant knowledge of home cardiac rehabilitation, and I am not sure whether it is
necessary to exercise in home cardiac rehabilitation.

Interviewee F:  Because of the uncertainty about its efficacy, I did not start a home cardiac rehabilitation exercise.

Interviewee M: I do not understand the benefits of home cardiac rehabilitation exercise and I may not need to do it at
home.

Activity Intolerance

With the increase of age and the emergence of other chronic diseases, it is more difficult for patients to adhere to home-
based cardiac rehabilitation exercises, mainly reflected in the lack of activity endurance. They reported that the prolonged
nature of the disease leads to reduced activity endurance, and exercise may further cause physical exertion. To avoid
discomfort symptoms prompted by this exertion, many patients typically opt out of following home cardiac rehabilitation
exercise programs.

Interviewee G: I have a lot of diseases, I simply do not have the strength to complete the home cardiac rehabilitation
exercise prescription, I feel very tired.

Interviewee J: The home cardiac rehabilitation exercise greatly consumes my physical strength, and my endurance is
not enough to support it.

Interviewee K: I have been sick for six years and have low activity endurance, so I am reluctant to follow the home
cardiac rehabilitation exercise prescription.

Exercise Fear

In this study, patients with chronic heart failure are afraid of home-based cardiac rehabilitation exercises, mainly
concerned about cardiovascular risks and possible unknown events. Although medical professionals are clearly informed
of the benefits of exercise, they are still concerned about the potential for secondary cardiovascular injuries and remain
conservative in their willingness to subscribe to such exercises.

Interviewee D: I am afraid to do cardiac rehabilitation at home because I am afraid it will damage my heart.

Interviewee P:  Although cardiac rehabilitation professionals describe its benefits, I am still afraid of exercise, which
may greatly increase the occurrence of adverse cardiovascular events.

Interviewee A: The key factor in my reluctance to follow home cardiac rehabilitation is my fear of exercise.

Role Conflict

Many chronic heart failure patients who are not yet retired must continue fulfilling their respective job roles. This often
leads to a conflict between their responsibilities at work and their personal need for cardiac rehabilitation. Consequently,
struggling to find enough time for at-home cardiac rehabilitation becomes a common issue among these patients. They
claim that due to their commitment to their work, find it challenging to dedicate ample time for their cardiac
rehabilitation at home. This results in lower adherence rates to their home cardiac rehabilitation regimens.

Interviewee B: I still need to finish some of my trivial work and have no time to follow the prescription of home
cardiac rehabilitation exercise issued by the doctor.

Interviewee H: It is difficult for me to take full time to complete the agreed exercise prescription, because I have some
other things.

Interviewee N: I need to finish my work before I consider completing a prescription for home cardiac rehabilitation
exercise. I seldom go to exercise.
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Lower Exercise Self-Efficacy

The low exercise self-efficacy of patients with chronic heart failure is an important factor in their non-adherence to home

cardiac rehabilitation exercise. They reported a lack of confidence to overcome the challenges of home-based cardiac

rehabilitation exercises or felt unable to complete them. Lower exercise self-efficacy reduced their confidence in

completing home-based cardiac rehabilitation exercises, thereby affecting their adherence to these exercises.

Interviewee I: 1 am not confident in home cardiac rehabilitation and I may not be able to cope with the challenges
I face in home cardiac rehabilitation.

Interviewee E: I would not like to follow the home cardiac rehabilitation exercise, it is too difficult for me, I may not
be able to complete it.

Interviewee O: I have difficulty completing cardiac rehabilitation at home and I have no confidence in doing it at all.

Discussion

In this study, we examined the perceived barriers to adherence to home-based cardiac rehabilitation exercises among
patients with chronic heart failure. These mainly include a lack of knowledge, activity intolerance, exercise fear, role
conflict, and lower exercise self-efficacy. Despite the obvious benefits of exercise-based home cardiac rehabilitation, the
proportion of patients who adhere to this form remains insufficient. This study acknowledges the diverse nature of
individuals, hence, we explored the hindrance factors affecting this low adherence from the patients’ point of view. The
findings provide references for precise management and control strategies taking into account these hindrance factors that
can be addressed.

This study found that lack of knowledge is an obstacle for patients with chronic heart failure to comply with home
cardiac rehabilitation exercise, consistent with the results obtained by Ghisi et al in the female population.'® Patients with
chronic heart failure who lack relevant knowledge have a vague understanding of the benefits of home-based cardiac
rehabilitation exercises, which may greatly undermine their motivation to adhere to such exercises.’*>' In addition, based
on the knowledge-belief-behavior theory, knowledge is the basis of individual behavior, and belief is the driving force of
individual behavior.** Lacking of relevant knowledge may weaken the belief of patients with chronic heart failure in
home-based cardiac rehabilitation exercise, and then lead to a decrease in their self-perceived needs and reluctance to
comply with home cardiac rehabilitation exercise.’*** Therefore, cardiac rehabilitation professionals should fully carry
out distance education based on mobile health technology to significantly improve the home-based cardiac rehabilitation
exercise adherence of chronic heart failure patients.

In this study, exercise fear was explored as a key factor in non-adherence to home-based cardiac rehabilitation in
patients with chronic heart failure, consistent with the results of Keessen et al.>> Because of the uncertainty about
cardiovascular risks and adverse events, patients with chronic heart failure are afraid of home-based cardiac rehabilitation
exercise and are reluctant to perform home-based cardiac rehabilitation.®> Quantitative studies have also shown that
chronic heart failure patients in home cardiac rehabilitation have poorer levels of physical activity.'>>® In this population,
the benefits of home-based cardiac rehabilitation exercise are well known. However, the fear and concern that physical
activity may cause secondary cardiovascular damage may far outweigh the findings of their benefits, leading to
a reluctance to comply with home-based cardiac rehabilitation exercise.’’*® Therefore, professional guidance from
professionals and psychological support from families are very necessary to reduce the fear of exercise in patients with
chronic heart failure and improve exercise adherence.

The interview results showed that activity intolerance is an obstacle for patients with chronic heart failure to comply
with home-based cardiac rehabilitation exercises, and relevant quantitative studies have also confirmed this view.>**°
Chronic heart failure is a kind of heart dysfunction disease, patients often have symptoms of reduced activity tolerance in
daily life.*! Cardiac rehabilitation exercise is a treatment to improve heart function and increase activity endurance by
gradually increasing physical activity. If patients lack activity tolerance, they may not be able to carry out a cardiac
rehabilitation exercise program due to physical exhaustion.’ In addition, patients with chronic heart failure expressed
resistance to some conventional rehabilitation exercises because some exercises exceeded their activity tolerance. For
them, engaging in externally forced exercise may actually worsen their symptoms and anxiety.>” Therefore, the patients
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with chronic heart failure should follow the exercise prescription gradually according to their own preferences to improve
the prognosis of the disease during the period of home cardiac rehabilitation. Also, cardiac rehabilitation professionals
should develop appropriate and personalized home-based cardiac rehabilitation exercise prescriptions based on
a comprehensive assessment of the patient.

The interview results of this study revealed that time-based role conflict is a barrier affecting the adherence to home-
based cardiac rehabilitation exercise of patients with chronic heart failure. Specifically, this conflict refers to the uneven
distribution of patients’ roles between work and cardiac rehabilitation, resulting in inadequate performance of cardiac
rehabilitation roles.** Young and middle-aged people with chronic heart failure have multiple roles in their families and
society, so returning to work quickly can have a significant impact on themselves and their families.**** Related research
suggests that a majority of patients expect to be able to return to work, which may cause additional time conflicts that
reduce their ability to follow home-based cardiac rehabilitation exercise prescriptions.*>*® To address this issue, consider
effectively managing time and role conflict by changing the way exercise is prescribed or adjusting work hours. It is
important to understand that the home cardiac rehabilitation exercise program should maintain some flexibility so that
appropriate adjustments can be made according to the individual situation of the patient.

The results of this study suggested that low exercise self-efficacy is a key barrier to non-adherence to home-based
cardiac rehabilitation exercise in patients with chronic heart failure. This result has also been confirmed in related
quantitative studies.'”'**”* Patients with low exercise self-efficacy may be reluctant to participate in the formulation of
cardiac rehabilitation exercise prescriptions, and may not be willing to expend energy to develop cardiac rehabilitation
exercise skills and address the challenges of exercise.*”® Therefore, improving exercise self-efficacy in patients with
chronic heart failure may be a key component in overcoming barriers to exercise adherence in home-based cardiac
rehabilitation. In addition, patients with low exercise self-efficacy may lack understanding of the impact of exercise, be
reluctant to seek relevant support and feedback information, and may have doubts about the effect of exercise, so they are
naturally reluctant to actively participate.*”>' Therefore, in addition to the professional knowledge and careful guidance
of medical staff, the active participation of patients themselves, the support of family members, and the understanding
and acceptance of the public are all critical to the successful improvement of patients’ exercise self-efficacy.

In future research and practice, mhealth-based home-based cardiac rehabilitation procedures will be the mainstream.
Its effectiveness has been well documented in terms of reducing cardiovascular risk, improving clinical outcomes and
quality of life.'? Also, related studies have found that the risk of adverse events during home-based cardiac rehabilitation
with mhealth appears to be low.”? The findings on the safety of home-based cardiac rehabilitation should lead heart
patients to be more active in their environment and to engage in regular physical activity.

Limitations

The themes described in this study lacks empirical evidence and needs to be continuously revised and improved through
quantitative design in future studies. Theoretical saturation is a relative concept, and with further interviews, the density
and dimension of this category of interpretative understanding may be enriched. Although the data has reached
saturation, transferability is limited due to the small sample size and the fact that younger participants are not included.
In future studies, young patients with chronic heart failure with disease classification and prognostic indicators should be
included to complement the outcome study of this study.

Implications for Research, Policy and Practice
In the context of clinical practice, spotting and comprehending perceived barriers faced by patients suffering from
chronic heart failure becomes of crucial importance for fostering patients’ adherence to home-based cardiac rehabilitation
exercise routines. These barriers can come in various forms, including a lack of knowledge about the exercise regimen,
intolerance to physical activities, fear of exercising due in part to the misconceptions surrounding the effects of exercise
on their condition, conflict with their regular roles or duties, and a lack of confidence about their own ability to carry out
the recommended exercises (lower exercise self-efficacy).

Recognizing these hurdles allows healthcare practitioners to develop tailored clinical interventions with a targeted
approach to surmount these challenges faced by the patients. Such clinical interventions could focus on patient education,
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aiming to boost the patients’ knowledge and understanding about execution of cardiac rehabilitation exercises; psychological
support to curb any fear or anxiety related to exercise and its effects on their condition; or creating personalized rehabilitation
routines that take into consideration the patients’ physical capacity, lifestyle, and daily roles or responsibilities.

These are expected to dramatically enhance patient compliance, thus facilitating such patients to take full advantage
of the established benefits associated with home-based rehabilitation exercises. With better compliance to such exercises,
they should experience an improvement in their cardiovascular health, symptom management, and overall quality of life.
The insights gained from understanding these barriers are of immense clinical relevance. They may hold the potential to
transform the management of chronic heart disease, to patient outcomes. Such valuable understanding puts healthcare
practitioners in a stronger position to devise strategies that would greatly improve patient engagement, exercise
adherence, and subsequently, their health.

Conclusion

This study delved deeper into understanding the challenges faced by chronic heart failure patients in adhering to home-
based cardiac rehabilitation exercises. These challenges were explored from an individual perspective in a realistic home-
setting and encompassed numerous factors including lack of knowledge, activity intolerance, exercise fear, role conflict,
and lower exercise self-efficacy. Identifying these barriers could pave way for targeted interventions aimed at enhancing
adherence to home-based cardiac rehabilitation among patients with chronic heart failure.
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