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Purpose: This study aimed to explore a conceptual model of home-based cardiac rehabilitation exercise adherence and reveal its 
internal behavioral logic.
Patients and Methods: A constructivist grounded theory design was adopted to explore the conceptual model of home-based 
cardiac rehabilitation exercise adherence. Semi-structured interviews were completed to collect qualitative data for constructing the 
conceptual model. The theoretical saturation and validation strategies were adopted to demonstrate the adequacy of qualitative data. 
A three-level coding procedure with constant comparisons was completed to analyze this qualitative data.
Results: A total of 21 patients with chronic heart failure were recruited in this study. As a result of this study, 32 initial codes, 12 
category codes, and four core categories were extracted, namely, seeking supports, rehabilitation exercise, exercise monitoring and 
information feedback. According to the internal behavioral logic, the conceptual model of home cardiac rehabilitation exercise 
adherence was finally formed. In this closed-chain model, seeking supports is the initial adherence behavior, and rehabilitation 
exercise is the core adherence behavior, and exercise monitoring is the key adherence behavior, and information feedback is the 
driving adherence behavior.
Conclusion: The conceptual model of home-based cardiac rehabilitation exercise adherence in patients with chronic heart failure was 
developed, revealing its internal behavioral logic and providing theoretical references for developing relevant clinical research tools 
with comprehensive coverage and identifying weak links.
Keywords: cardiac rehabilitation, adherence, qualitative study, conceptual model, quality of life

Introduction
Chronic heart failure is a persistent clinical syndrome caused by abnormal cardiac structure and/or function and 
confirmed by objective evidence.1 It was reported that the clinical prognostic burden of chronic heart failure, such as 
disability and adverse cardiovascular events, remains severe despite advances in treatment.2,3 Therefore, it is necessary to 
explore effective interventions to control chronic symptoms and improve the clinical prognosis for patients with chronic 
heart failure.

Cardiac rehabilitation is the synthesis of all methods (exercise, nutrition, medicine, psychology and lifestyle) to 
ensure that patients with heart disease obtain the best physical, mental and social functions and lead an active life through 
their efforts.4 It was confirmed that exercise-centered cardiac rehabilitation can significantly enhance ventricular 
remodeling and diastolic function of patients with cardiovascular diseases and improve their clinical prognosis.5–7 

Also, cardiac rehabilitation is recommended by various academic organizations as grade IA evidence to enhance cardiac 
performance.8,9 However, long-term outpatient rehabilitation exercise brings a heavy economic burden due to the chronic 
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nature of the disease.10 As a meaningful alternative model,11–13 the home-based cardiac rehabilitation exercise provides 
the same benefits as centralized cardiac rehabilitation exercise in improving cardiopulmonary performance, clinical 
prognosis, and reducing cardiovascular risk.14–16 Also, a series of studies shown that home-based cardiac rehabilitation 
has a significant cost-effectiveness and can improve exercise endurance and quality of life, promote mental health, and 
reduce readmission rates in patients with chronic heart failure.17–19

However, these benefits rely on long-term adherence to home-based cardiac rehabilitation exercises. Unfortunately, 
the proportion of patients with chronic heart failure who are chronically adherent to home-based cardiac rehabilitation 
exercise is still suboptimal.20 It was reported that only 52% of patients with chronic heart failure participate in home- 
based cardiac rehabilitation exercise after completing centralized cardiac rehabilitation,21 and reduced adherence to the 
home-based group compared with the group in supervised training.22 Similarly, due to the chronic nature of the disease 
and limited exercise endurance, 43% to 63% of patients with chronic heart failure were reluctant to perform routine 
cardiac rehabilitation exercises.23,24 Long-term (24 months) home-based cardiac rehabilitation exercise adherence was 
relatively low (34%) even with strict interventions.25 At present, there is no suitable solution to the unsustainability of 
home-based cardiac rehabilitation exercise due to the lack of a perfect supervision mechanism and unclear influencing 
factors. Therefore, these findings demonstrate the need to explore the conceptual model of home-based cardiac 
rehabilitation exercise adherence in patients with chronic heart failure to understand its internal behavioral logic.

Home-based cardiac rehabilitation exercise adherence is a complex issue that is not well understood from an 
individual behavioral perspective. This study aimed to construct an exploratory model of home-based cardiac rehabilita-
tion exercise adherence to explore further its internal behavioral logic. This study may provide a basis for developing 
clinical research tools with comprehensive coverage and exploring weak links in exercise adherence.

Materials and Methods
Constructivist Grounded Theory
A constructivist grounded theory study exploring a conceptual model of home-based cardiac rehabilitation exercise 
adherence was conducted from May to August 2022. Symbolic interactionism and pragmatism underpinned this study. 
Constructivist grounded theory epistemologically emphasizes the interrelationship between researchers and participants 
to construct shared meaning.26 The humanity of the researchers is considered as part of the research effort by placing the 
researchers squarely within the methodology to impart acknowledgment of their experience, expertise and values as 
significant contributors to the process and outcomes. In contrast, the constructivist approach asserts theoretical sensitivity 
is driven by the rich co-creative experience of participants, researchers, the literature and the data. Based on the 
experiences and behaviors of participants, this study employs grounded theory to comprehensively understand home- 
based cardiac rehabilitation exercise adherence in patients with chronic heart failure. Meanwhile, the interactive process 
and potential consequences of exercise adherence will be discussed and explained.

Participants and Samples
Eligible patients with chronic heart failure participated in the interviews. Inclusion criteria were: (a) 18 years of age or 
older, and (b) ongoing home-based cardiac rehabilitation. Exclusion criteria were: (a) communication disorders, and (b) 
mental disorders, and (c) patients who refused to participate in this study. In this study, a total of 21 patients with chronic 
heart failure participated in semi-structured interviews. Participants covered 9 men and 12 women and ranged in age 
from 53 to 73 years with a mean age of (61.71±6.98) years. The mean course of disease was (5.19±2.32) years. In terms 
of education level, there are 5 patients with primary education, 9 patients with secondary education and 7 patients with 
higher education. In terms of monthly income, there are eight patients with less than 3000 CNY, eight patients with 
between 3000 CNY and 6000 CNY, and 5 patients with more than 6000 CNY.

Theoretical Saturation and Validation
In the initial phase, purposive sampling was adopted to recruit participants to provide a wealth of information related to 
the research topic. After initial thematic saturation, the categories were preliminarily formed. In the second phase, 
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theoretical sampling was adopted to collect qualitative data to further elaborate on the categories and attributes. The 
sampling procedure was stopped when the collected data could not further reveal the core category and attributes, and no 
new theoretical insights were generated.22 In the third phase, the expert interviews were completed for theoretical 
saturation validation to ensure the integrity and reliability of the findings. Compared to the previous codes, no new codes 
emerged.

Study Instruments
Socio-Demographic Characteristics Questionnaire
After a thorough literature review and rigorous panel discussion, the socio-demographic characteristics questionnaire was 
developed with age, gender, education level, disease duration (year), and monthly income (CNY).

Interview Outline
Based on the existing knowledge of the topic and the purpose of this study, the initial interview outline was developed 
following a literature review and panel discussion. Subsequently, three eligible patients with chronic heart failure were 
invited to participate in pre-interviews via a purposive sampling, and the final interview outline was revised and 
developed (Table 1).

Research Team
It is generally believed that the interviewers are also powerful tools in the qualitative study.27 Our research team consists 
of: (a) a female academic professor responsible for study design and quality control, (b) two Ph.D. candidates with 
expertise in qualitative research (one male and one female) responsible for collecting and analyzing qualitative data, and 
(c) a female professor with qualitative experience responsible for negotiating and determining coding themes.

Data Collection
In this study, the researchers established good relationships with participants, and the two principal researchers conducted 
face-to-face semi-structured interviews with the participants. A comfortable interview place was determined with 
preference of the participants. Also, the researchers informed the participants of the purpose, significance, voluntary 
nature, and data protection of this study. The researcher sought permission to record the process and assured that these 
records and transcripts were only available to the research team. After signing formal informed consent, participants were 
interviewed neutrally. After the interviews, the researchers wrote a reflective diary to improve the interaction process and 
record the most vivid and emotional thoughts. In this study, interviews and transcripts were conducted in Chinese. The 
interview transcripts were translated into English by two bilingual experts. To ensure homogeneity, translated texts were 
reviewed and discussed by the research team.

Data Analysis
In this study, a qualitative analysis procedure consisting of open coding, axial coding and selective coding was completed 
based on the strategy of constant comparisons and combined with Corbin and Strauss theory.28 In the open coding phase, 
the transcripts were conceptualized, and the concepts were clustered into subcategories. In the axial coding phase, the 
relationships among various subcategories were discovered and established as critical categories of axis coding. In the 

Table 1 Interview Outline of This Study

No. Questions

1 What do you think of home-based cardiac rehabilitation exercise?
2 What behaviors do you think are significant in home-based cardiac rehabilitation exercise?

3 What behaviors mentioned above do you follow?

4 How specifically did you adhere to your personalized exercise prescriptions?
5 What specific behaviors do you follow before and after cardiac rehabilitation exercise?

6 Do you have any excess things to add? If so, please go ahead.
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selective coding phase, the interrelationships among the major categories were further interpreted to form the core 
categories. In this procedure, the differences in coding were rigorously negotiated until a consensus was reached. None of 
the participants were involved in the data analysis, but the codes were checked by the participants to ensure that they 
captured the views of the participants. In addition, writing a reflective diary is an effective program to improve the 
theoretical sensitivity and conceptual ability of the researchers. NVivo 12.0 software was adopted to analyze transcripts 
and synthesize descriptions.

Rigour
Rigour was demonstrated by the application of four criteria for trustworthiness proposed by Charmaz:29 credibility, 
resonance, originality, and usefulness. In terms of credibility, writing the reflective diary and following the qualitative 
guidance improved the credibility of this study. Triangulation of data analysis ensured the reliability of the conceptual 
categories. In terms of resonance, the codings were validated by experts to ensure theoretical saturation, and the 
participants received their transcripts for review. In terms of originality, based on the interview outline, the internal 
behavioral logic of home-based cardiac rehabilitation exercise adherence was explored, and the related theoretical model 
was developed to extend the existing contents. In terms of usefulness, the internal behavioral logic of home cardiac 
rehabilitation exercise adherence was adequately described to establish the reproducibility and transferability of this 
study.

Ethical Consideration
All participants signed an informed consent form after receiving an explanation regarding the purpose and significance of 
the study, voluntary nature of participation, and the management and protection of data. All procedures were performed 
in accordance with the 1964 Helsinki declaration. This protocol was approved by the Ethics Review Committee of the 
First Affiliated Hospital of China Medical University (No. 2021. 503).

Results
The conceptual model of home-based cardiac rehabilitation exercise adherence was formed by three-level coding with 
continuous comparison (Table 2). The conceptual model has four categories of home-based cardiac rehabilitation 
exercise adherence, consisting of seeking supports, rehabilitation exercise, exercise monitoring and information feed-
back. These categories are not parallel, but chained (Figure 1). In this closed-chain model, seeking supports is the initial 
adherence behavior, and rehabilitation exercise is the core adherence behavior, and exercise monitoring is the key 
adherence behavior, and information feedback is the driving adherence behavior.

Seeking Supports
Patients with chronic heart failure actively seek relevant supports on the home-based cardiac rehabilitation exercise, 
including consulting relevant materials, obtaining information support, and optimizing exercise prescriptions. In daily 
life, they searched cardiac rehabilitation materials through online and offline resources to learn cardiac rehabilitation 
exercise knowledge and strengthen exercise behavior. In addition, they benefited from relevant lectures and information 
support from peers, and actively carried out cardiac rehabilitation exercise with the help of family members. In outpatient 
follow-up, they sought cardiac rehabilitation professionals to assess cardiopulmonary performance, guiding home-based 
self-monitoring and management, and updating their cardiac rehabilitation exercise program. 

P: I read relevant books almost daily to enrich my knowledge of diseases. I also make full use of the quality resources 
on the Internet.

F: I often listen to related disease lectures held by the community to seek some advice, and where I can meet peers to 
communicate and share with them.

T: I go to the clinic every month to ask the professionals for guidance on home-based self-monitoring, otherwise 
I would be very worried about whether I am doing it correctly.

B: At each outpatient visit, I seek professionals to optimize my exercise program to achieve home-based cardiac 
rehabilitation.
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Rehabilitation Exercise
As a result of this study, home-based cardiac rehabilitation exercise in patients with chronic heart failure consisted of 
selecting exercise places, assessing exercise risks, and completing exercise prescriptions. Patients with chronic heart 
failure choose appropriate exercise places to carry out cardiac rehabilitation exercise according to climate and prefer-
ences. In addition, they evaluated exercise risk before exercise, including subjective status, physiological indicators and 
exercise environments to ensure exercise suitability. As a core adherence behavior, they strictly followed the home-based 
cardiac rehabilitation exercise program, consisting of exercise intensity, exercise style, exercise duration and exercise 
frequency. 

Q: I will choose a suitable place according to the weather conditions and my preference. If it is sunny, I prefer to do 
sports outdoors.

K: Before formal exercise, I have to evaluate my subjective state and blood pressure to ensure the safety of exercise. 
Otherwise, I always feel uneasy.

D: Blood pressure and heart rate are two key indicators that I need to measure before exercise to ensure the suitability 
and safety of exercise.

I: I will strictly follow the exercise advice given by professionals, including exercise intensity, exercise style and 
exercise frequency.

Table 2 The Three-Level Coding Result of This Study

Selective Coding Axial Coding Open Coding

Seeking supports Acquiring relevant information Online learning of cardiac exercise rehabilitation knowledge
Offline access to cardiac exercise rehabilitation materials

Accessing external supports Cardiac rehabilitation exercise lecture

Online peer experience exchange
Seeking help from family members

Updating exercise prescriptions Re-evaluating cardiopulmonary performance

Updating the rehabilitation program
Guiding self-monitoring and management

Rehabilitation exercise Choosing exercise places Indoor cardiac rehabilitation exercise
Outdoor cardiac rehabilitation exercise

Assessing exercise risks Assessing self status before exercise

Evaluating physiological indicators before exercise
Assessing the exercise environment before exercise

Completing exercise prescriptions Picking the suitable exercise mode

Completing the prescribed exercise duration
Ensuring the enough exercise frequency

Following the right exercise intensity

Exercise monitoring Monitoring exercise effectiveness Monitoring objective exercise indicators
Focusing on subjective exercise status

Identifying exercise warning Judging the critical value of exercise indicators

Evaluating self-feelings during rehabilitation exercise
Making appropriate adjustment and interventions

Enriching monitoring skills Using rehabilitation exercise monitoring tools

Managing rehabilitation exercise monitoring data
Mastering rehabilitation exercise monitoring knowledge

Information feedback Feedbacking rehabilitation effects Feedbacking subjective exercise experience

Feedbacking cardiac function by clinical evaluation
Reporting monitoring information Self-feedback and management of monitoring information

Reporting monitoring information to professionals by outpatient follow-up

Expressing management weakness Unskilled cardiac rehabilitation exercise
Limited exercise data monitoring skills

Poor cardiac rehabilitation exercise knowledge

Patient Preference and Adherence 2023:17                                                                                       https://doi.org/10.2147/PPA.S404287                                                                                                                                                                                                                       

DovePress                                                                                                                         
855

Dovepress                                                                                                                                                             Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Exercise Monitoring
Exercise monitoring is essential for patients with chronic heart failure to ensure exercise safety during home-based cardiac 
rehabilitation exercise. Patients with chronic heart failure actively monitored objective exercise indicators and subjective exercise 
status to ensure the effectiveness of home-based cardiac rehabilitation exercise. In addition, to ensure safety, they identified 
exercise early warning by judging the critical value of exercise indicators and self-feelings during rehabilitation exercise to make 
appropriate adjustments and interventions. In cardiac rehabilitation exercise, patients constantly enrich their monitoring skills, 
including using intelligent monitoring tools, managing exercise monitoring data, and mastering exercise monitoring knowledge. 

A: I always pay careful attention to my subjective feelings during the exercise. Once I feel uncomfortable, I will stop 
immediately and ask my family for help.

G: It is very necessary to monitor the exercise data during rehabilitation exercise. Only when I know the indicators of 
blood pressure and heart rate at any time can I rest assured.

S: I know the outliers of relevant indicators and can timely identify and adjust myself and ask for help in the process of 
exercise.

N: I often learn exercise monitoring knowledge and master effective monitoring skills and manage exercise data 
skillfully on the Internet.

Information Feedback
As a result of this study, information feedback is the driving adherence behavior for patients with chronic heart failure, 
including feedbacking exercise effects, reporting monitoring information and expressing management weakness. They 

Figure 1 A conceptual model of home-based cardiac rehabilitation exercise adherence.
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reported monitoring information to professionals during outpatient follow-up and gave themselves feedback to make 
reasonable adjustments further rehabilitation exercise. In addition, they provided professionals with subjective experi-
ences of rehabilitation exercise, and the rehabilitation exercise effects were confirmed by objective medical evaluation. 
Also, they expressed the self-management weaknesses to seek relevant advices, including unskilled rehabilitation 
exercise, limited monitoring skills, and poor exercise knowledge. 

E: I usually give professionals feedback on relevant home-based monitoring data to see if they are normal during 
outpatient visits.

L: I do not know if cardiopulmonary performance is effective based on home cardiac exercise during this period, so 
cardiopulmonary performance needs to be measured at each regular outpatient visit to ensure the effectiveness of 
the exercise.

H: I will record relevant monitoring data every time to give myself a feedback after exercise, so as to facilitate self- 
adjustment and management.

C: I have a poor knowledge and skills of cardiac rehabilitation exercise, so I always give feedback to a professional for 
advice.

Discussion
In this study, semi-structured interviews were completed to develop a conceptual model of home-based cardiac 
rehabilitation exercise adherence. Data integration resulted in 4 core categories: (a) seeking supports, (b) rehabilitation 
exercise, (c) exercise monitoring, and (d) information feedback. Compared with previous studies,30,31 the conceptual 
model was developed by grounded theory rather than conceptual exploration. It reveals the internal behavioral logic of 
home-based cardiac rehabilitation exercise adherence in patients with chronic heart failure in Chinese culture, which is 
beneficial to the rational thinking of cardiac rehabilitation professionals.

Seeking supports is an initial positive behavior for improving self-management and adherence.32 According to 
the knowledge-attitude-behavior theory,33 acquiring and learning relevant disease knowledge in patients with 
chronic heart failure is conducive to strengthening their belief in cardiac rehabilitation and promoting their cardiac 
rehabilitation exercise behavior. However, consistent with the findings of related studies,34,35 this active learning 
behavior only occurred in highly educated patients with chronic heart failure in this study. Therefore, educational 
supports from cardiac rehabilitation professionals are particularly necessary for patients with chronic heart failure 
with low education. According to the information-motivation-behavior skills model,36 patients with chronic heart 
failure significantly benefit from information and family supports in improving home-based cardiac rehabilitation 
exercise skills and adherence. In regular outpatient follow-up, as the prerequisite for optimizing exercise 
prescriptions,37 cardiopulmonary evaluation provide strong evidence for exercise endurance and meaningful 
guidance for self-monitoring and management in patients with chronic heart failure. However, non-adherence to 
outpatient follow-up and regular cardiopulmonary evaluation seriously affects the effectiveness of home-based 
cardiac rehabilitation exercise in patients with chronic heart failure.38 At present, educational supports and 
mHealth intervention may be relatively appropriate solutions.

As the recommended A level evidence, exercise is the core of cardiac rehabilitation.8,9 To ensure exercise safety, it is 
essential for patients with chronic heart failure to select appropriate home-based exercise venues according to preferences 
and conditions prior to exercise.39 Also, evaluating exercise risk is a vital guarantee for exercise safety,40 and provides 
a reliable reference for patients to adjust the appropriate home-based exercise intensity and styles. Therefore, patients 
with chronic heart failure should evaluate physiological indicators, exercise environment and current states before home- 
based exercise to ensure the appropriateness of exercise. Home-based cardiac rehabilitation exercise following medical 
prescriptions is key to ensuring the effectiveness of cardiac rehabilitation. Studies showed that cardiac rehabilitation 
exercise has significant effects on cardiopulmonary performance and clinical prognosis in patients with chronic heart 
failure.41,42 However, fewer patients with chronic heart failure are able to comply long-term with rehabilitation exercise 
prescriptions for many obstacles such as limited means of transportation and heavy financial burden.43,44 Therefore, 
home-based cardiac rehabilitation exercise based on shared decision-making should be adopted to solve this problem.
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Exercise monitoring is the key adherence behavior of home-based cardiac rehabilitation exercise for patients with 
cardiovascular disease.45 As two crucial self-monitoring forms, monitoring objective indicators with intelligent equip-
ments and focusing on subjective status during exercise can significantly ensure the safety and effectiveness of exercise. 
However, it was reported that patients with chronic heart failure have poor ability to recognize exercise early warning, 
and only by judging the critical value of exercise indicators and self-feelings to adopt appropriate exercise intensity 
during home-based cardiac rehabilitation exercise.46 Accordingly, it is necessary for patients with chronic heart failure to 
receive the relevant technical supports and education from cardiac rehabilitation professionals to promote the ability to 
identify exercise risk warnings and adherence behavior. In addition, there are great differences in exercise monitoring 
among patients with chronic heart failure for the heterogeneity of education level. In a qualitative study, patients with 
chronic heart failure reported difficulties in using exercise monitoring tools, managing exercise data, and mastering 
monitoring knowledge during a based on home-based cardiac rehabilitation exercise.47 Therefore, the relevant monitor-
ing training should be completed to improve their exercise monitoring knowledge and self-management ability.

Information feedback is a driving adherence behavior during cardiac rehabilitation exercise, which is beneficial to 
update exercise program and guide exercise monitoring.48 Outpatient follow-up is one of the basic forms of information 
feedback. Patients with chronic heart failure provided monitoring information to cardiac rehabilitation professionals for 
receiving strong supports and guidance during outpatient follow-up. And, the most direct way to demonstrate the 
effectiveness of home-based cardiac rehabilitation exercise is to assess cardiopulmonary performance through clinical 
means.48 However, the chronic nature of the disease and economic constraints determine their non-adherence to 
outpatient follow-up.38 In addition, the subjective rehabilitation experience of patients is helpful for cardiac rehabilitation 
professionals to make relevant clinical decisions to guide exercise monitoring and self-management. As the intervenable 
targets, patients with chronic heart failure often have deficiencies in motor skills, data monitoring, and disease knowl-
edge. Addressing these issues depends on awareness of patient adherence to outpatient follow-up, education and support 
from professionals, and outpatient insurance.

Limitations
This study explored a conceptual model lacking empirical evidence and needs to be continually revised and improved by 
the quantitative designs in future studies. Theoretical saturation is a relative concept, and with further interviews, the 
densities and dimensions of the categories of this interpretive understanding might be enriched. In this study, participants 
ranged in age from 53 to 73, and younger participants were not included. Also, the classification and prognostic 
indicators of patients with chronic heart failure were not investigated. In future studies, younger patients with chronic 
heart failure with disease classification and prognostic indicators should be included to complement the results of this 
study.

Conclusion
In this study, the conceptual model of home-based cardiac rehabilitation exercise adherence was developed, revealing the 
internal behavioral logic of home-based cardiac rehabilitation exercise adherence in patients with chronic heart failure. In 
future studies, relevant measurement tools could be developed to assess and identify weak links according to this model, 
and then to construct intervention programs based on the intervenable targets.
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