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Abstract: Although clinical evidence suggests that an exercise training programme for patients with heart failure is a good 

for patients with heart failure, but the implementation rate is low. The aim of the present study was to investigate the 

effectiveness of a self-care programme with home-based exercise training on compliance, physical function and quality of 

life in heart failure patients. All of the patients involved in the study participated in self-care programmes, and subjects were 

allocated into either a usual exercise (UE, n = 41) group or a cardiac rehabilitation group (CR, n = 30). For all 

participants, we measured the Kansas City Cardiomyopathy Questionnaire (KCCQ) and the New York Heart Association 

(NYHA) functional class a total of four times during the study period. Results for compliance with home-based exercise, 

hospital readmissions and mortality rates were also collected. The study findings revealed that compliance with home-based 

exercise at 3 months was similar in both groups (46.3% vs. 50% in the UE group and CR group, respectively, P = 0.76). The 

study also found that the self-care programme with home-based exercise after 3 months revealed significant increases in the 

5 KCCQ domains in both the UE and CR groups. There was no significant difference in physical function. Present study 

showed that a self-care programme with home-based exercise may enhance heart failure patients’ quality of life. Therefore, 

we recommend that a self-care home-based exercise programme be included in the guidelines for routine hospital-discharge 

planning. 
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I. Introduction 
Heart failure (HF) is a global commonality of chronic diseases that increase the utilization of health resources1, 2. 

HF drug therapy can reduce mortality and morbidity, but many patients still struggle with poor endurance, fatigue, difficulty 

breathing and other symptoms. Therefore, improving clinical symptoms and quality of life through methods other than drug 

therapy is another important goal of HF treatment. Since the 1990s, a number of studies have demonstrated that cardiac 

rehabilitation can improve symptoms of fatigue and shortness of breath, reduce readmission rates, and improve quality of 

life in patients with heart failure3-5. The American Association of Cardiovascular (ACC) and Pulmonary Rehabilitation 

recommendation 6 suggests that the goal of patients’ cardiac training is to make the exercise intensity achieve the maximum 

heart rate 60–80% or the Borg rating of perceived exertion of 11 to 13 points7, every 10–60 min, 3–5 times a week.6 Recent 

systemic reviews and meta-analysis showed that home-based and centre-based cardiac rehabilitation the results revealed 

similar improvements in exercise tolerance, self-efficacy, quality of life, and reduction in hospital admission and 

mortality8-10. 
Heart failure patients’ exercise has been widely accepted as part of the management plan, and compliance with 

prescribed exercise is affected by many factors, such as patient-related factors, social and economic factors, the healthcare 

system, condition-related factors, and therapy-related factors11. In the van der Wal et al.12  survey of 501 patients with heart 

failure, 80% of patients believed that exercise had a positive effect on health, but only 39% of patients were willing to 

engage in regular exercise.  

Self-care is an individual on the basis of their beliefs to perform health promotion, disease prevention or 

maintenance of a sense of well-being in particular behaviors13. The relevant literature indicates that promoting patients’ 

regular exercise through regular telephone or face-to-face contact can increase the use of a pedometer and audio-visual 

materials at home and thus increase the effect of exercise training 9, 14,15. However, in our hospital, most of the care 

interventions used in patients with heart failure only focus on providing education related to risk factors and symptoms, with 

little or no formal education on home-based exercise. Therefore, the purpose of this study was to investigate the 

effectiveness of a self-care programme with home-based exercise training by nurse-lead instruction on compliance, physical 

function and quality of life in patients with heart failure.  

 

III . Material And Methods 
A quasi-experimental study was used to investigate the effectiveness of a self-care programme with home-based 

exercise on heart failure patients. This study was conducted in Taipei Veterans General Hospital, Taiwan, from April 2013 

to June 2015. Participant-inclusion criteria were that patients were conscious, over 30 years old, and were able to 

communicate and to listen, speak, read, and write. The subjects were diagnosed as having congestive heart failure (systolic 

or diastolic dysfunction), a chest X-ray showed pulmonary edema or left ventricular ejection fraction of less than 40%, and 
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subjects were in the New York Heart Association (NYHA) functional class I–III. A total of 71 participants were recruited 

into either the home-based usual exercise (UE, n = 41) or the cardiac rehabilitation group (CR, n = 30) by convenience 

sampling. This study was approved by the Institutional Ethical Board of Taipei Veterans General Hospital, Taipei, Taiwan. 

 

2.1-Intervention 

 Self-Care Programme 

Each participant received a one-day-long individual self-care training session (developed in previous research16) 

within one week of admission. The session included recognition of HF, adherence to prescription medication, dietary 

guidance, compliance with a low-salt, low-fat diet, limiting water intake, exercise guidelines, enforcement of lifestyle 

changes, assessment of the symptoms, and management of symptoms. After the self-care teaching session, patients received 

a teaching booklet and video-tape on self-care, as well as a daily log (recorded blood pressure, heart rate, diet, exercise and 

symptoms). Four care providers trained in interview techniques participated in all teaching instruction and all questionnaires, 

both during the validation process and with the study subjects, to maintain consistency in responses. Care providers carried 

out follow-up telephone calls at intervals of one week for the first month, every two weeks for the second month, and once 

during the third month after hospital discharge to obtain feedback from participants regarding their adherence to overall 

self-care and compliance with the exercise program. 

 

 Exercise Programmes 

Subjects with CHF discharged from hospital were invited to participate in a 12-week home-based cardiac 

rehabilitation exercise programme. The home-based cardiac rehabilitation exercise programme mainly used modified 

group-based aerobic interval training 17. Before hospital discharge, a team consisting of nurses and physiotherapists 

instructed subjects in the home-based exercise of the cardiac rehabilitation programme. After hospital discharge, participants 

performed exercise training following the video or the teaching booklet, beginning with a warm-up, followed by 

high-intensity exercise, stretching, calisthenics, and finally a cool-down. Each exercise session lasted 10–30 min, 3 times 

weekly. Subjects were instructed to exercise at an 11–13 point intensity level based on Borg Rating of Perceived Exertion 17. 

Participants in the control group were discharged from hospital and performed usual exercise, but they did not do the 

home-based cardiac rehabilitation programme exercise. 

 

2.2- Measurements 

The study questionnaire included demographic charracteritics and the Kansas City Cardiomyopathy Questionnaire (KCCQ). 

The KCCQ is an HF specific measure of health status and quality of life. The original version of the KCCQ is 

composed of 23 items divided into 5 domains: physical limitations, symptoms, quality of life, self-efficacy, and social 

interference. Scale scores are transformed to a 0 to 100 range by subtracting the lowest possible scale score, dividing by the 

range of the scale and multiplying by 100, higher scores indicating better health18. The KCCQ, originally written in English, 

was translated into Mandarin, and then bilingual experts reviewed the English version and the translation to ensure there 

were no original-scale discrepancies in meaning. KCCQ subjects are requested to answer the 15 questions using Likert 

scales18. The reliability and validity of this instrument were confirmed in previous research. In the present study, the 

Cronbach’s α was 0.86 for physical limitation, 0.88 for symptoms, 0.78 for quality of life, 0.74 for self-efficacy,0.92 for 

social interference 18. In order to facilitate interpretation, two KCCQ summary scores were developed, with a range of 0 to 

100, and higher scores indicating a better health status. Functional status score combined the physical limitation and 

symptom domains. The clinical summary score included the quality of life and social limitation domains. Both KCCQ 

summary scores were correlated with the NYHA class and were significantly lower than the baseline scores of patients who 

died or those who were readmitted between event-free survival, respectively18. In the present study, the Cronbach’s α was 

0.91 for the functional status score and 0.91 for the clinical summary score. 

 

2.3-Outcome Measures 

The primary outcome was the rate of compliance with the exercise prescription (3 times a week, each time for 

10–30 min) during the study period (3months). The KCCQ and NYHA (New York Heart Association) functional class were 

measured before education (T0), and then at one month (T1), two months (T2), and three months after hospital discharge 

(T3). Secondary outcome measures included hospital readmissions and mortality rate. 

 

II. Statistacial Analysis 
Data are presented as means ± standard deviation (SD) or as numbers (percentages) as appropriate. Statistical 

analysis was performed with SPSS software (version 17.0 for Windows, Chicago, IL). The difference between the control 

and the experimental groups on the demographic outcome data was analyzed by independent t test or X2-test. The 

Mann-Whitney U test was employed to compare the differences between the two groups. Logistic regression was used to 

examine the relationships of outcome factors with the selected characteristics between the two groups. Multiple regression 

was used to analyze the predictor of the two summary scores. Repeated general linear model (GLM) measurements were 

used to analyze the time series design to test for differences between and within subjects as appropriate. A P value < 0.05 

was considered to be statistically significant. A sample size of 92 was justified based on the regression equation model 

testing using G-power 3.019. A minimum sample size of 70 was estimated, given an effect size of 0.2, an alpha of 0.05, and a 

power of 0.80 with five variables entered as independent variables in separate regression equation model testing. 
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III. Results 
Table 1 presents clinical and demographic characteristics. There was no significant difference between the two 

groups. The rate of compliance with the home-based exercise prescription for those who exercised at least three times a 

week, each time for 10–30min, at 3 months was similar for the two groups (46.3% vs. 50% in the UE group and CR group, 

respectively, P > 0.05) (Table 1). Overall, 30-day hospital readmission was 11.3 % in this HF population (7.3% vs. 16.7% in 

patients with the control group and the experimental group, respectively, P > 0.05). The logistic regression analysis has been 

adjusted for gender and NYHA functional class at admission for rate of a 30-day hospital readmission, a 3-month hospital 

readmission and a 3-month mortality rate. There were also no significant differences between the two groups. 

The results of the series of four measurements of KCCQ and the summary score of the functional status and 

clinical summary showed no significant differences between the two groups based on GLM analysis (Table 2). The effects of 

physical limitation, symptoms, self-efficacy, social interference and quality of life were significantly changed over the first 

months, and these changes persisted for 3 months within the groups. However, in the present study, the score of self-efficacy 

and quality of life in KCCQ, especially in the CR group, continued to increase, whereas there was no significant difference 

between the two groups (Figure 1 A, B, C, D, E). The self-care program with the home-based exercise UE group and the CR 

group also had a significant effect on the summary score of functional status and clinical summary over time for 3 months 

(Figure 2A, B). The NYHA functional class was not significantly improved after discharge in both groups. 

On linear regression analysis, five variables (age, gender, level of education, number of comorbidities, total 

exercise minutes during 3 months) were subjected to examine the predictors of functional status and clinical summary at 

third month. Total exercise minutes during 3 months could predict 19% of functional status at third month. Number of 

comorbidities and total exercise minutes during 3 months could predict 24% of clinical summary at third month (Table 3). 

 

IV. Discussion 
Compliance is defined by the World Health Organization (WHO) as the extent to which the behavior corresponds 

with the agreed-upon recommendations from a health care provider 20. Factors associated with compliance can be divided 

into patient-related factors, regimen-related factors, and factors related to the health care provider 11,12, 21 . In the current 

study, compliance with the home-based exercise prescription at 3 months was similar between the two groups (46.3% vs. 

50% in the UE group and CR group, respectively). According to the study, although 80% of patients reported that exercise 

was important, the compliance rate was low, with only 39% of patients meeting exercise recommendations, and the main 

reason for this lack of compliance was the patients’ physical condition12. In the present study, participants, either in the 

control or the experimental groups, self-declared that 40–50% discontinued exercise also due to physical conditions. Studies 

had shown that increased self-efficacy during exercise could predict physical activity in HF and had a positive effect on 

exercise compliance in HF15,22,23 . Self-efficacy can be achieved by supervised exercise training, peer support and seeing 

peers exercising, realistic goal setting and support from family and friends23. In the current study, the self-efficacy of KCCQ 

changed significantly in the first month, and these changes persisted for 3 months in both groups, especially in the CR group, 

although there was no significant difference between the two groups. Thus, this self-care programme and home-based 

exercise will increase compliance and promote adaptation to new health practices as a habit of improving the quality of life. 

In 2003, the American Heart Association published a statement on exercise in congestive heart failure (CHF) patients that 

declared exercise to be safe and beneficial for that patient population, specifically with regard to exercise capacity and 

quality of life24. Short-term exercise training in patients with CHF had a positive impact on physical performance10,25, 

quality of life 10,25,26,  morbidity and mortality19,38. Home-based exercise for heart disease patients with simple heart attacks 

had been developed as a model of care focusing on the elderly, particularly those with chronic diseases, as it may be difficult 

to ensure reliable transportation to participate in hospital-based or rehabilitation-based exercise programs8,10,26-28. Several 

studies had demonstrated that comparing home-based cardiac rehabilitation with supervised center-based cardiac 

rehabilitation programmes had been associated with variable results8,12,27,28. A supervised home-based exercise programme 

and disease management following HF patients reported after 12 months of follow-up that participants reflected a positive 

change in perceived symptoms in the intervention group28. In the present study, a self-care programme was applied with 

home-based exercise UE and CR. Participants positively evaluated the home-based exercise programme, attaching 

importance to health service providers’ additional phone contact, and improved overall reporting on physical limitations, 

symptoms, self-efficacy, social interference and quality of life during the three-month follow-up period. 

Exercise persistence is the accumulation of time from start to stop of work measured from a measured time (e.g. 

number of weeks / month, and so on until stopped). As any healthy individual finds with exercise, physical activity can lead 

to fatigue until the individual becomes adequately fit to endure a particular level of training20 . For HF patients with poor 

endurance, the ability to exercise depends on their functional status. In the absence of dyspnea and discomfort, by slowly 

increasing the activity, patients can refer to a perceived Borg score of 11–13 points (patients can also move the scene during 

the dialogue). Participants may adhere to some short-term exercise; if they cannot complete the exercise programme, 

patients can consider the completion of sub-times23. In the present study, two groups of home-based exercise training 

patients under the self-care programme were able to progressively increase their exercise time over a three-month follow-up 

period, thereby improving their health status and quality of life. Overall, the total exercise minutes over three months 

independently predicted the variation of the KCCQ clinical summary and functional score. According to this evidence, the 

prediction of the patients’ clinical summary and functional score variation in KCCQ demonstrates that the cumulative 

duration of regular exercise has a significant benefit to the quality of life of patients with heart failure. Co-morbidities 

frequently accompany heart failure (HF), leading to increase morbidity and mortality, and impaired quality of life29. In van 

Deursen et al conducted a pilot survey29, co-morbidities were prevalent in chronic HF patients and were related to the 

severity of the disease. In current study, on linear regression analysis, co-morbidities can explain the 24% variance in 

clinical summary score. This study finding is consisitent with other studies demonstated quality of life clinical outcome is 

significantly affected by co-morbidities 29. The KCCQ summary score has been shown to be reliable and highly responsive 
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to the clinical changes that cardiologists consider important18 . It had been reported in the literature that a low KCCQ 

summary score was an independent predictor of poor prognosis in outpatients30.  In the present study revealed that a lower 

KCCQ summary score at the third month was more likely to be associated with mortality but not rehospitalization, whereas 

a lower KCCQ summary score was associated with a higher NYHA functional classification. 

 

V. Limitations 
This study also had several limitations. First, because the sample was recruited from one medical center hospital 

and included a high percentage of males, the sample’s characteristics may not represent the general population of HF 

patients. Second, the convenience sampling and non-blind nature of this study may raise potential bias. Further research 

using an equivalent control group and randomized control design may exclude interference by other factors. Finally, present 

study evealed that the self-care programme with home-based exercise had a positive impact on quality of life during the 

3-month period. Further research may track over a longer period in order to verify the measurement of the intervention 

effect. 

 

VI. Conclusions 
Present study revealed that combination of home-based exercise and self-care programmes can enhance patients to perform 

home-based exercise and improve health status and quality of life in patients with heart failure. 
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