Abstract
Background: Fatigue is a common symptom in patients with heart failure that is easy to ignore. In addition, fatigue may affect patients' physical function and psychosocial conditions that can impair their quality of life. An effective nursing care program is required to alleviate patients’ fatigue and improve patients’ quality of life.
Aim: To investigate the effects of a supportive educational nursing care program on fatigue and quality of life in patients with heart failure. 
Methods: A randomized controlled trial design was used. Ninety-two patients with heart failure were randomly assigned to an intervention group (n = 47) or a control group (n = 45). The patients in the intervention group participated in 12 weeks of supportive educational nursing care program including fatigue assessment, education, coaching self-care, and evaluation. The intervention was conducted by a cardiac nurse during four face-to-face interviews and three follow-up telephone interviews. Fatigue and quality of life were assessed at the baseline and 4 weeks, 8 weeks, and 12 weeks after enrollment in both groups.
Results: The participants in the intervention group exhibited a significant decrease in the level of fatigue after 12 weeks, whereas those in the control group exhibited no significant changes. Compared with the control group, the intervention group exhibited a significantly greater decrease in the level of fatigue and significantly greater improvement in quality of life after 12 weeks of intervention. 
Conclusions: The supportive educational nursing care program was recommended to alleviate fatigue and improve quality of life in patients with heart failure. 
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Introduction
Fatigue is one of the most common symptoms experienced by 50%–98% of patients with heart failure.1-3 Fatigue is defined as a subjective, unpleasant feeling that involves the complex interaction of biological processes, psychosocial phenomena, and behavioral manifestations.4, 5 Patients with fatigue experience an overwhelming sustained sense of exhaustion and decreased capacity to engage in physical and mental activity that is not relieved by rest.4-6 Fatigue was associated with poor functional ability and quality of life, and it could predict a worsening prognosis and increased mortality in patients with heart failure.7, 8 Therefore, knowledge regarding physical and psychosocial mechanisms of fatigue is important for management of fatigue in patients with heart failure. 
Research has indicated that fatigue is positively correlated with physical factors including increased disease severity, comorbidity, use of medications, symptoms, sleep disturbance, poor nutrition, and poor functional capacity in patients with heart failure.1, 3, 9 In addition, higher fatigue was also related to psychosocial factors such as higher depression and lower emotional support.9, 10 Therefore, fatigue is multifactorial and may limit patients’ performance of daily activities and self-care that can affect patients' psychological and social conditions, impairing their quality of life.2, 3, 9 
	Quality of life is a subjective measure of the positive and negative aspects of personal life experience and is a multidimensional concept that includes physical health, psychological health, social relationship, and environmental domains.11, 12 Patients with heart failure were observed to have a lower quality of life, which can predict patient mortality and morbidity outcomes.13, 14 Studies have reported that quality of life is related to age, gender, economic status, disease severity, comorbidity, physical symptoms, medication use, anxiety, and depression in patients with heart failure.15-17 Thus, the nursing care of patients with heart failure should emphasize the comprehensive assessment of patient demographic and clinical characteristics and management of physical symptoms such as fatigue and mental status to improve the quality of life of these patients. 
	Informational and emotional support can be provided through supportive care to improve patients’ symptom management and quality of life.18, 19 Ream et al.20 reported that a supportive intervention alleviated fatigue and depression and improved the ability to cope with illness in cancer patients undergoing chemotherapy. This supportive intervention consists of four components: assessment and monitoring of fatigue; education on fatigue; coaching in self-care; and provision of emotional support. The supportive intervention could provide both informational and emotional support to the patients. This intervention educated patients how to manage fatigue through energy conservation and management and to optimize activity and functioning. Furthermore, provision of emotional support allowed patients to explore the meaning of fatigue in the lives, their hopes, and future goals20. Therefore, this supportive intervention can reduce fatigue through achieving an optimal balance between restorative rest and restorative energy that can improve patients' physical function, psychosocial conditions, and their quality of life.
In addition, previous studies have only reported the effects of interventions such as muscle relaxation and exercise training on alleviating fatigue in cardiac patients.21, 22 However, little is known regarding the effects of supportive nursing care on fatigue symptoms and quality of life in patients with heart failure. Therefore, this study investigated the effects of a supportive educational nursing care program on fatigue and quality of life in patients with heart failure. 
The following hypotheses were tested in this study: (1) Patients who receive 3 months of a supportive educational nursing care (the intervention group) will have significantly greater improvement in the level of fatigue than do patients who receive routine nursing care (the control group). (2) Patients who receive 3 months of a supportive educational nursing care (the intervention group) will have significantly greater improvement in quality of life than do patients who receive routine nursing care (the control group).

Methods
Study design
This study was a parallel-design randomized controlled trial with a longitudinal research design. Data were collected at baseline, 4 weeks, 8 weeks and 12 weeks after patient’s enrollment in this study for the intervention and control group.

Participants, recruitment and randomization
The participants were recruited from the cardiovascular ward and outpatient department of a medical center in Taichung City, Taiwan by using convenience sampling. The inclusion criteria for participants were (1) a diagnosis of heart failure with the New York Heart Association (NYHA) functional classification I-IV established by a cardiologist; (2) clear consciousness and the ability to communicate in Mandarin or Taiwanese; and (3) agreement to participate in the study. People who were (1) bedridden and dependent on others or (2) diagnosed with depression or mental illness were excluded. We recruited patients with NYHA functional class I in order to prevent occurrence of fatigue and disease progress. Patients who were diagnosed with depression or mental illness were excluded, because depression patients might have higher fatigue which could overestimate the levels of fatigue. However, no patients were diagnosed with depression in this study.
	During the study period from June to November, 2012, a total of 96 patients were recruited by the researcher according to the selection criteria. Four of these patients were not able to participate because they experienced difficulty in communicating or refused to complete the entire questionnaire. Thus, 92 participants were randomly assigned to either the intervention group (n = 47) or the control group (n = 45). Each participant was assigned one number from 1 to 92. The sequence of intervention and control group was generated by a block randomization method in blocks of 4 with a 1:1 ratio. The researcher chooses the blocks randomly to determine the patient’s assignment into the groups. The allocation was kept in sequentially numbered, opaque envelopes. A total of 75 participants completed the entire 12-week study, yielding an attrition rate of 18.4%. Thirty-eight participants in the intervention group received a 12-week supportive educational nursing care program provided by the researcher, whereas 37 participants in the control group received routine nursing care (Fig. 1). The sample size estimation was based on a study of Wang et al.23 with an effect size of 0.58. A minimum required total sample size of 96 was required to attain a 0.8 power level for a two-tailed t test study with an effect size of 0.58 and an alpha of 0.05.24

Procedures
This study was conducted in accordance with the principles of the Declaration of Helsinki. Ethical approval was obtained from the institutional review board of the study hospital (CE12067). A pilot study was conducted before the formal study to test the procedures. The researcher explained the study purpose, methods, procedure, and the right of free withdrawal to all participants and obtained informed consent from participants who were willing to participate in this study. A structured questionnaire was then administered by a research assistant at the time of enrollment (baseline) at a meeting room of the cardiovascular ward or an education room of the outpatient department. The baseline questionnaire comprised a form on which the participants provided their demographic and clinical characteristics including age, gender, education level, marital status, economic status, and the New York Heart Association (NYHA) functional classification, number of comorbidities, symptom distress, anxiety and depression, social support, the Piper Fatigue Scale, and the Minnesota Living with Heart Failure Questionnaire. The research assistant was a cardiovascular nurse and was trained by the researcher to be familiar with the instruments. The research assistant was blinded to the patients' intervention allocation. 
The control group received routine nursing care which included written material and oral education provided by the discharge planning nurse from the cardiovascular ward at the first and third week after discharge. The discharge planning nurse delivered oral education about self-care of heart failure to patients through two telephone interviews which took place at a meeting room of the cardiovascular ward. The intervention group received the 12-week supportive educational nursing care program provided by the researcher. 
All patients were followed for 3 months after enrollment. The research assistant collected information on patients' levels of fatigue and quality of life at an education room of the outpatient department or at home or by telephone interviews. The levels of fatigue of the participants were assessed at four time points: the baseline and 4 weeks, 8 weeks, and 12 weeks after enrollment in both groups. The quality of life was assessed at two time points: the baseline and 12 weeks because patients were noted to have significant changes on quality of life at 12 weeks after intervention in previous studies.25, 26 Subjects completed the questionnaire provided by a research assistant at 1-2 days after delivery of the face-to-face intervention. Figure 2 shows the intervention and data collection procedure in detail.

Intervention
The 12-week supportive educational nursing care program was designed by the authors based on the supportive intervention developed by Ream et al.20 and the symptom management model proposed by Zambroski and Bekelman.27 This supportive educational nursing care program consisted of three parts: fatigue assessment and monitoring, fatigue management education, and outcome evaluation. The intervention was delivered by one of the authors who was a senior cardiovascular nurse and familiar with the interventions. Participants in the intervention group received four face-to-face education and counseling interventions performed by the researcher at the first visit and 4 weeks, 8 weeks, and 12 weeks after the first visit at a meeting room of the cardiovascular ward or an education room of the outpatient department or at home. Each face-to-face education and counseling intervention was about 30 minutes. During the intervention, the researcher performed nursing assessment, education and counseling, and provided emotional support to patients. At the first visit, the researcher assessed the patients' levels of fatigue, their knowledge and abilities of self-management, their family support system, and their educational and counseling needs including symptoms and self-care of heart failure and fatigue. Then, the researcher would provide the specific educational and counseling to meet the patient’s individualized needs. The researcher assessed patients’ level of fatigue by asking patients to rate their fatigue range from 0 (no fatigue) to 10 (highest fatigue). An educational brochure was also provided to the patients. The educational brochure contained an introduction to heart failure and fatigue, a daily fatigue log, and information on symptom management and monitoring, medication use, and the date of follow up. The content of symptom management of fatigue included eating well, regularly moderate exercise, medications, and tips to save energy such as organizing each day, planning ahead, pacing self, balancing each activity with a rest period, asking for help from family and friends, staying at a comfortable environment. The first face-to-face education and counseling intervention played a crucial role in enhancing participants’ knowledge regarding the factors related to fatigue and strategies for managing fatigue. 
The face-to-face education and counseling interventions were also conducted by the researcher at 4 weeks, 8 weeks, and 12 weeks after the first visit to evaluate patients' levels of fatigue and to provide counseling and support for patients to apply strategies to manage their fatigue. The second face-to-face education and counseling intervention at 4 weeks enabled the researcher to monitor the participants’ use of the educational brochure and improve the participants’ problem-solving skills. Finally, the follow-up evaluations conducted at weeks 8 and 12 enabled the researcher to provide continual nursing care and mental support and, thus, enhance the participants’ ability to self-manage fatigue. The researcher would provide emotional support to patients including encouraging patients to express their feelings, listening actively to patients’ response, reassuring patients that their feelings were normal, and supporting patients in taking small steps to resolve the problem. In addition, the researcher has provided 24-hour phone calls for the participants to help them problem-solving. Within one week after each face-to-face education and counseling intervention, the researcher contacted the patients by phone at home to assess potential problems and to make an appointment for the next intervention. These subsequent follow-up phone calls reinforced the content of education and monitored participants’ symptom management and progress. 

Outcome measures
[bookmark: sdBody2][bookmark: sdBody]The primary outcome was fatigue. It was measured using the Chinese version of the shortened Piper Fatigue Scale (PFS), which was modified from the original PFS by Chiang28 and Chen et al.1 The 15-item shortened PFS consists of two domains, namely the severity and temporal domains. For each item, the score ranges from 0 (never) to 3 (severe). The total possible fatigue score ranges from 0–45, with higher scores indicating higher levels of fatigue. The Cronbach’s alpha of the Chinese version of the PFS has previously been reported to be 0.95 in Taiwanese patients undergoing hemodialysis28 and 0.85 in patients with heart failure.1 The content validity index of the PFS was 0.83 reported by Chen et al.1 In this study, the Cronbach’s alpha of the PFS was 0.88.
The secondary outcome was quality of life. The Minnesota Living with Heart Failure Questionnaire (MLHFQ) was used to measure quality of life. The Chinese version of the MLHFQ contains 21 questions regarding the effects of heart failure on patients’ physical (8 questions), emotional (5 questions), and general (8 questions) dimensions. The possible answer for each question ranges from 0 (no) to 5 (a lot), and the total score range is 0–105; a higher score indicates lower quality of life. Previous studies have demonstrated that the MLHFQ is a valid tool for measuring quality of life in patients with heart failure.29, 30 The content validity index of the MLHFQ was 0.98 reported by Ho et al. 31 In this study, the Cronbach’s alphas of the overall MLHFQ and the physical, emotional, and general subscales were 0.92, 0.91, 0.85, and 0.75, respectively. 
Covariates
Symptomatic distress was measured using the 17-item Symptomatic Distress Index (SDI) developed by Chen et al. 1. Respondents must respond to items regarding symptoms such as dyspnea, lack of energy, sleep disturbance, and edema experienced during the previous 7 days. The score range for each item is 1 (never) to 5 (always). The total possible score ranges from 17 to 85. The content validity and reliability of this index were previously supported by a content validity index of 0.8 and a Cronbach’s alpha of 0.85 1. The Cronbach’s alpha of the SDI in this study was 0.87.
[bookmark: bbib351][bookmark: bbib211][bookmark: secx6]Anxiety and depression were measured using the14-item Hospital Anxiety and Depression Scale (HADS), which consists of 7-item anxiety and 7-item depression subscales 32. Each item is scored from 0 to 3, yielding a total possible score of 21 for each of the two subscales. Higher scores indicate higher levels of anxiety and depression. For both subscales, scores of 0 to 7 are defined as noncases, scores of 8 to 10 are defined as doubtful cases, and scores of 11 or more are defined as definite cases of anxiety and depression. The internal consistency coefficient for the overall HADS, anxiety subscale, and depression subscale were reported to be 0.78, 0.73, and 0.95, respectively in patients with heart failure 1. In the present study, the Cronbach’s alpha values were 0.84 for the global scale, 0.77 for the anxiety subscale, and 0.74 for the depression subscale of the HADS.
Social support was measured using the 12-item Multidimensional Scale of Perceived Social Support (MSPSS) 33. The Chinese version of the MSPSS consists of three subscales: family, friends, and health care workers 34. Respondents must score each question from 1 (strongly disagree) to 5 (strongly agree). The total possible score ranges from 12 to 60. Higher scores indicate higher degrees of social support. The content validity and reliability of the MSPSS have been established in psychiatric patients 34, and the Cronbach’s alpha was 0.75 in this study.

Data analysis
Data were analyzed using the SPSS (Version 18.0). The independent t test and chi-square test were used to examine the homogeneity of participant characteristics and outcome variables between the intervention and control group at baseline. A one-way repeated measures analysis of variance (ANOVA) was used to assess the effects of intervention on fatigue and quality of life at various time points for each group. Generalized estimating equations (GEEs) were used to test the differences in fatigue and quality of life over the 12 weeks between the intervention and control groups, controlling for age, gender, and education. A value of p < 0.05 indicated statistical significance.

Results
	Table 1 presents the participants’ characteristics and differences between the intervention and control groups at baseline. The mean age of the participants was 65.7 years. Most participants were male, married, unemployed, Buddhist, and had an elementary-level education. Most had a general economic status and lived with their families. Most participants belonged to NYHA class II. There were no significant differences between the intervention and control groups at baseline in demographic and clinical characteristics, and covariates including comorbidities, symptom distress, anxiety and depression, and social support as well as in the fatigue and quality of life scores (p > 0.05). 

Primary outcome
The level of fatigue significantly decreased in the intervention group (p ＜ 0.001), whereas no significant differences were observed in the control group over the 12-week period (Table 2).   
The GEE analysis indicated that compared with the control group, the intervention group exhibited a significant greater improvement in the level of fatigue after 12 weeks supportive educational nursing care program after adjusted for age, gender, and education (Table 3). However, no significant differences in fatigue alleviation between the intervention and control group were observed 4 weeks and 8 weeks after enrollment. Figure 3 shows that the level of fatigue gradually decreased over time in the intervention group, whereas that of the control group decreased only slightly at week 4 and week 8, and even increased at week 12. 

Secondary outcome 
Both the intervention and control group had a significant improvement in overall quality of life, the physical and general subscales of the MLHFQ after the 12-week intervention except emotional subscale was not improved significantly in the control group (Table 2). 
The GEE results revealed that the intervention group exhibited significant greater improvement in the overall quality of life score and the score on the emotional subscale of the MLHFQ compared with the control group after 12 weeks supportive educational nursing care program after adjusted for age, gender, and education (Table 3). Figure 4 shows that participants in the intervention group exhibited greater improvement in overall quality of life than did those in the control group after participating in the 12-week supportive educational nursing care program.

Discussion
Our results revealed that the 12-week supportive educational nursing care program was effective in alleviating fatigue and improving the quality of life of patients with heart failure. 
The effect size index (Cohen's d) between the intervention and control group was medium in fatigue (d = 0.53) and quality of life (d = 0.46). 35 After the 12-week intervention, the mean scores of fatigue ( = -5.01, p < 0.05) and quality of life ( = -10.58, p < 0 .05) were significantly improved with time in the intervention group than the control group after adjusted for age, gender, and education (Table 3). Previous studies on cancer patients have reported similar findings which reported that informational education and mental support can assist patients in managing cancer-related fatigue.20, 36-38 
   The effect of nurse-led supportive educational intervention on quality of life in patients with heart failure was tested in previous studies. Johansson et al.39 reviewed the literature, reporting that nurse-led interventions providing education and support play a crucial role in improving the quality of life of patients with heart failure. However, a study by Jaarsma et al.40 failed to show effectiveness of a supportive educational intervention in improving quality of life. A recent study of Cockayne et al.41 also found that nurse facilitated self-management support had no significant effect on quality of life over 12 months. The inconsistent findings could be explained by the differences on sample’s disease severity, instruments used, and delivery of intervention. For example, patients participating in the study of Jaarsma et al.40 were NYHA class III-IV which could limit the improvement of quality of life. A meta-analysis by Samartzis et al.25 found that a face-to-face approach had greater benefit for patients’ quality of life compared with telephone-based approaches. They also reported that the effect of intervention may be moderated by development of a supportive relationship or established of a patient-expert alliance. 
	In the current study, our supportive educational nursing care program was developed based on empirical practice and the symptom management model proposed in previous studies.20, 27 The nurse-led supportive care program consisted of comprehensive assessment and education on managing fatigue, continual monitoring and consultation, and mental support. However, unlike the study of Ream et al.20 that delivered the supportive intervention by one-to-one in person, we provided the intervention by two different approaches with intensive education sessions: four face-to-face education and counseling interventions and three follow-up telephone calls. These face-to-face education and counseling interventions provided individualized education and consultation to enhance participants’ knowledge and ability to manage fatigue. The subsequent follow-up telephone calls not only reinforced the education but also provided continual emotional support and facilitated a good patient-nurse relationship. In addition, the researcher has provided 24-hour phone calls for the participants. Thus, the participants received immediate consulting and support when required, enabling them to cope with their disease-related stress, alleviate their fatigue, and improve their quality of life. In addition, the researcher provided supportive nursing care that was tailored to individualized health care demands during various disease stages. This person-centered intervention assisted patients in coping with their disease and managing with fatigue which could also promote their quality of life. 
	The educational brochure developed in our study can be applied in empirical practice to enhance the knowledge and ability of patients with heart failure regarding disease self-management. In addition, we recommended that nurses could provide an individualized supportive nursing care to give a positive emotional support, enhance the patients’ knowledge of self-management, and meet the patients’ physical and psychosocial needs through continuous assessment, counseling, and education for patients with heart failure.
The attrition rate was 18.4% in this study. The selective attrition may compromise the internal validity of this study. However, Miller and Hollist 42 stated that if the dropout rates were comparable between the treatment and control groups and there were no unique characteristics among those who drop out, then the threats to internal validity due to attrition were minimal and there was no attrition bias even though the sample decreased in size between waves of data collection. In our study, the dropout rates in the intervention group (9 out of 47) are comparable to the control group (8 out of 45). The characteristics of those who drop out of the study were not significantly different from those who remain in the study. Therefore, there was no attrition bias and the threats to internal validity due to attrition were minimal. In addition, we used the SAS GLMPOWER procedure, F test for multivariate model to calculate a post-hoc statistical power analysis. The results shown that a sample size of 75 was sufficient to have enough power (>0.8).

Limitations
Our study had several limitations. First, most of our participants were recruited from the outpatient department of a medical center and were categorized into NYHA functional classes I to III. Patients who were NYHA functional class I (30%) might have no or mild fatigue. In addition, the study patients were fairly young. Thus, most participants were independent in their daily living activities, limiting the generalizability of our study results to heart failure patients with severe functional impairment. Therefore, we suggest that future studies may include patients with all levels of functional impairment to test the effects of this type of intervention on fatigue and quality of life in those who have more serious functional impairment as well as those who have less severe functional impairment. Second, our study assessed the effect of intervention on fatigue and quality of life over a 12-week follow-up period. However, previous studies reported that a case management intervention could effectively improve patients’ quality of life at 3 months,23 12 months,43 44 and 2 years.45 A future longitudinal study can examine the long-term effect of this supportive educational nursing care program over 6–12 months. In addition, we suggest examining the effect of this program on other outcome variables, such as emergency room visit, readmission, and mortality rates. Finally, the structured questionnaire used in our study was comprehensive and reliable, but it required considerable time to administer, thereby limiting patients’ willingness to participate in our study. Thus, we suggested using other simple and reliable instruments to measure fatigue and quality of life in a future study to enhance patients’ motivation to participate. 

Conclusion
This study confirmed that a supportive educational nursing care program can effectively alleviate fatigue and improve quality of life in patients with heart failure. We suggest applying this safe and noninvasive program in clinical practice to alleviate the fatigue and improve the quality of life of patients with heart failure. Nurses are encouraged to provide continual supportive nursing care, monitor patients’ disease progress, and serve as a patient coordinator and advocate for patients with heart failure. 
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Table 1. Test of the homogeneity of participant characteristics, fatigue and quality of life at baseline between the two groups (n = 92).
	Variables
	All (n = 92)
	Intervention (n = 47)
	Control (n = 45)
	t/χ2
	p*

	Age years (Mean  SD)
	65.74  0.25
	63.26  6.18
	68.3311.53
	1.73
	0.088

	Gender
  Female
  Male
	
	35(38.0)
	57(62.0)
	
14(29.8)
33(70.2)
	
21(46.7)
24(53.3)
	2.78
	0.096

	Marital status
  Single
  Married
  Divorced
  Widowed
	
	7(7.6)
65(70.7)
	4(4.3)
16(17.4)
	
	4(8.5)
32(68.1)
	3(6.4)
	8(17.0)
	
	3(6.7)
33(73.3)
	1(2.2)
	8(17.8)
	1.12

	0.773

	Religion
  None
  Taoism
  Buddhism
  Christianity
	
17(18.5)
46(50.0)
25(27.2)
	4(4.3)
	
	7(14.9)
23(48.9)
14(29.8)
	3(6.4)
	
10(22.2)
23(51.1)
11(24.4)
	1(2.2)
	1.85
	0.605

	Education
  Illiterate
  Elementary school
  Junior high school
  Senior high school
  College/University
	
13(14.1)
38(41.3)
	9(9.8)
17(18.5)
15(16.3)
	
	6(12.8)
17(36.2)
	3(6.4)
10(21.3)
11(23.4)
	
	7(15.6)
21(46.7)
	6(13.3)
	7(15.6)
	4(8.9)
	5.25
	0.262

	Work status
  Unemployed
  Employed
	
74(80.4)
18(19.6)
	
38(80.9)
	9(19.1)
	
36(80.0)
	9(20.0)
	0.11
	0.918

	Living arrangement      
  Alone
  Live with family
  Live with others 
	
	5(5.4)
	84(91.3)
	3(3.3)
	
	2(	4.3)
	44(	93.6)
	1(	2.1)
	
	3(6.7)
40(	88.9)
	2(	4.4)
	1.35
	0.718

	NYHA class
  I
  II
  III
	
	28(30.4)
	57(62.0)
	7(7.6)
	
15(31.9)
29(61.7)
	3(6.4)
	
13(28.9)
28(62.2)
	4(8.9)
	0.26
	0.878

	Number  of comorbidities (Mean  SD)
		1.73	±	1.48
		1.81	±	1.53
		1.64	±	1.45
	0.28
	0.599

	Anxiety (Mean  SD)
	 3.91  3.94
	 3.85  4.19
	 3.97  3.72
	0.15
	0.879

	Depression (Mean  SD)
	 5.05  4.14
	 5.10  3.96
	 5.00  4.35
	-0.12
	0.903

	Social Support (Mean  SD)
	45.67  6.75
	45.76  6.48
	45.57  7.09
	-0.13
	0.895

	Outcome Variables
	Mean (SD)
	 Mean (SD)
	 Mean (SD)
	t
	p

	Fatigue
	 9.91 (7.27)
		10.36 (7.77)
	 9.06 (6.71)
	-0.85
	0.396

	Quality of life scores
	27.06 (20.67)
	27.82 (20.22)
	26.26 (21.33)
	-0.36
	0.719

	  Physiological
	12.41 (0.50)
	11.79 (9.83)
	13.07 (1.20)
	0.58
	0.561

	  Emotional
	 6.90 (6.26)
	 7.79 (6.41)
	 5.98 (6.03)
	-1.39
	0.167

	  General
	 7.75 (7.33)
	 8.26 (7.45)
	 7.22 (6.41)
	-0.67
	0.502


Note: *p is the difference between the control and intervention group from t test and chi-square test. A value of p < 0.05 indicated statistical significance.


Table 2. Comparisons of fatigue and quality of life within each group at various time points (n = 75)
	Variable

	Group
	Baseline(T1)

	Week 4(T2)

	Week 8(T3)

	Week 12(T4)

	F
	 p

	
	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	
	

	[bookmark: _Hlk390683641]Fatigue
	Control
Intervention
	 9.38 (6.77)
10.43 (7.76)
	6.95 (7.86)
5.45 (7.31)
	5.97 (7.61)
4.60 (7.52)
	7.66 (8.62)
3.54 (6.98)
	1.46
7.43＊＊＊
	0.229
< 0.001a 

	[bookmark: _Hlk390682856]Overall quality of life
	Control 
Intervention
	26.27 (21.34)
27.83 (20.23)
	-
	-
	16.53 (15.33)
 9.24 (16.13)
	5.51＊
20.80＊＊＊
	0.021
< 0.001

	  Physical
	Control 
Intervention
	13.07 (11.20)
11.79 ( 9.83)
	-
	-
	 8.53 (8.01)
 4.76 (7.73)
	4.36＊
12.72＊＊＊
	0.040
< 0.001

	  Emotional
	Control 
Intervention
	 5.98 (6.03)
 7.79 (6.41)
	-
	-
	 3.84 (4.80)
 2.16 (4.30)
	3.11
21.01＊＊＊
	0.082
< 0.001

	  General
	Control Intervention
	 7.22 (7.25)
 8.26 (7.45)
	-
	-
	 4.16 (5.24)
 2.32(4.88)
	4.71＊
17.52＊＊＊
	0.033
< 0.001


Note: ＊p < 0.05, ** p < 0.01, *** p <0.001.
a: post-hoc analysis, T1 > T2, T1 > T3, T1 > T4.


Table 3. Comparisons of the differences on fatigue and quality of life between groups over time using GEE analysis (n = 75).
	Variables
Time × group
	β
	SE
	95% CI
	p

	Fatigue
  Baseline
  Week 4
  Week 8
  Week 12
	 
0a
-2.73
-2.08
-5.01
	

1.56
1.79
2.20
	

-5.79, 0.34
-5.58, 1.42
-9.31, -0.70
	

0.081
0.244
0.023

	Overall quality of life
  Baseline
  Week 12 
	
0a
-10.58
	

4.96
	

-20.30, -0.86
	

0.033

	  Physical 
    Baseline
    Week 12
	
0a
-3.25
	

2.57
	

-8.28, 1.79
	

0.206

	  Emotional
    Baseline
    Week 12
	
0a
-4.32
	

1.51
	

-7.28, -1.37
	

0.004

	  General 
    Baseline
    Week 12
	
0a
-3.01
	

1.72
	
 
-6.38, 0.36
	

0.080


Note: Adjusted for age, gender, and education.
a: It is set to zero because this parameter is redundant.




Assessed for eligibility (n = 96)


Excluded (n = 4)
    Refused to participate (n = 2)
    Incomplete questionnaire (n = 1)
    Unable to communicate (n = 1)
Randomized (n = 92) [image: ] (n = 92)
Allocation to intervention (n = 47)
Received allocated intervention (n =47)
Did not receive allocated intervention (n = 0)
  Allocation to control (n = 45)
Received allocated control (n =45)
Did not receive allocated control (n = 0)
Allocation
Analysed (n = 42)
Lost to follow-up (n = 5): Readmission (n = 4), Loss of contact (n = 1)   
Analysed (n = 38)
Lost to follow-up (n = 7): Death (n = 2), Readmission (n = 3), Missed call (n = 2)
Analysed (n = 41)
Lost to follow-up (n = 1): Death (n = 1)


Analysed (n = 37)
Lost to follow-up (n = 1): Missed call (n = 1)



Analysed (n = 38)
Lost to follow-up (n = 3): Readmission (n = 2), Loss of contact (n = 1)   


Analysed (n = 37)
Lost to follow-up (n = 0)


Follow-Up 1 (4th week)
Follow-Up 2 (8th week)

Follow-Up 3 (12th week)


























Fig. 1. CONSORT flow diagram


Randomized


  Control group
Intervention group



Fill out the questionnaire provided by a research assistant

Fill out the questionnaire provided by a research assistant



Location: meeting room at ward 
1. Routine nursing care provided by discharge planning nurses
The first face-to-face education and counseling intervention
Location: meeting room at ward or education room at outpatient department
1. Researcher provided supporting nursing care including assessment of patients' needs, education and counseling, emotional support.
2. Researcher provided fatigue self-care brochure

The first
 week
(Before 
discharge or
at outpatientTwo telephone interview provided by discharge planning nurses (First and third week after discharge)


department)
The first telephone interview
(Three to four days after first intervention)



Location: education room at outpatient or at home
1. Fill out the questionnaire provided by a research assistant
The second face-to-face education and counseling intervention
Location: education room at outpatient or at home
1. Researcher provided supporting nursing care 
2. Fill out the questionnaire provided by a research assistant at 1-2 days after intervention




   4th week
   
The second telephone interview
(One week after second intervention)


Location: education room at outpatient or at home
1. Fill out the questionnaire provided by a research assistant

The third face-to-face education and counseling intervention
Location: education room at outpatient or at home
1. Researcher provided supporting nursing care 
2. Fill out the questionnaire provided by a research assistant at 1-2 days after intervention


 
     8th week 
   
The third telephone interview
(One week after third intervention)



The fourth face-to-face education and counseling intervention
Location: education room at outpatient or at home
1. Researcher provided supporting nursing care 
2. Fill out the questionnaire provided by a research assistant at 1-2 days after intervention
Location: education room at outpatient or at home
1. Fill out the questionnaire provided by a research assistant




    12th week
  Fig. 2. Intervention and data collection procedure




Fig. 3. Comparison of fatigue scores between the two groups over the 12–week follow-up period


Fig. 4. Comparison of overall quality of life scores between the two groups after 12 weeks of follow up
Control	Baseline	4th week	8th week	12th week	9.3800000000000008	7.1599999999999975	6.14	8.06	Intervention	Baseline	4th week	8th week	12th week	10.43	5.59	4.8599999999999985	3.79	Observation

Fatigue score 


Control	Baseline	12th week	26.27	17.510000000000005	Intervention	Baseline	12th week	27.830000000000005	9.64	Observation

Overall quality of life score 
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