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Abstract
BACKGROUND
Leukemia is a broad term for blood cell cancer. Leukemia is divided into acute or chronic, depending on cell differentiation. Leukemia patients are prone to adverse reactions during chemotherapy, such as anxiety, depression, and even suicide, affecting prognosis. As a nursing model developed by three well-known cognitive psychologists, empathetic nursing with mindfulness cognitive therapy (ENMCT) can effectively reduce anxiety and depression and improve the quality of life in patients with chronic disease.

AIM
To explore the effect of ENMCT on cancer-induced fatigue, hope level, and negative emotions in patients with long-term leukemia chemotherapy.

METHODS
A total of 103 patients with long-term leukemia chemotherapy diagnosed and treated in our hospital from July 2017 to October 2019 were enrolled and randomly assigned to observation and control groups using the random number table approach. Fifty-one patients in the control group received routine nursing, while 52 patients in the observation group received empathic nursing with mindfulness cognitive therapy. After three months of nursing care, cancer-induced fatigue was measured with the Piper Fatigue Scale (PFS), hope level with the Herth Hope Index (HHI), and negative emotion with the Hamilton Anxiety Scale (HAMA)/Hamilton Depression Scale (HAMD). Self-management (Chinese Strategies Used by People to Promote Health) was also recorded.

RESULTS
The observation group’s total scores in behavior, cognition, emotion, feeling, and PFS were lower than the control group after the intervention (P < 0.05). Keeping close contact with others, the attitude of taking positive actions, the attitude toward reality and future, and the total HHI score were higher in the observation group than the control group (P < 0.05). The observation group’s HAMA and HAMD scores were lower than the control group (P < 0.05). The observation group’s positive attitude, self-decision, and self-relief scores were greater than the control group (P < 0.05).

CONCLUSION
Empathetic nursing with cognitive mindfulness therapy is beneficial in improving cancer-related fatigue, negative emotions, expectation level, and self-management ability in patients with long-term leukemia chemotherapy.
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Core Tip: Leukemia often results in a heavy burden to patients’ families and society. A total of 103 patients with long-term leukemia chemotherapy were assessed to explore the effect of empathetic nursing with mindfulness cognitive therapy (ENMCT) on leukemia-induced fatigue, hope level, and negative emotions. After three months of nursing care, various indicators, such as the Piper fatigue scale, and the Herth hope index, provided conclusion. Our results suggest that ENMCT improves cancer-related fatigue, negative emotions, expectation level, and self-management in patients with long-term leukemia chemotherapy.

INTRODUCTION
Leukemia is a white blood cell cancer characterized by rapid, out-of-control proliferation of aberrant cells in the bone marrow. It is classified as acute or chronic depending on cell differentiation[1]. Leukemia prevalence has been increasing yearly, especially in middle-aged and older populations. Leukemia patients are prone to adverse reactions during chemotherapy, which affects prognosis. Leukemia easily relapses, resulting in a heavy burden to patients’ families and society. Therefore, patients are prone to negative emotions, such as anxiety and depression, and even suicide[2,3]. Studies have shown that the incidence of depression in leukemia patients is about 30%[4]. Empathetic nursing with mindfulness cognitive therapy (ENMCT) is a nursing model developed by three well-known cognitive psychologists. ENMCT uses cognitive behavior as the basis of treatment and integrates mindfulness decompression therapy concepts plus trained exercises proposed by Kabajin. The integration of Eastern Zen meditation and Western cognitive insight can effectively reduce anxiety and depression and improve the quality of life of patients with chronic diseases. 
ENMCT has had a good clinical effect in other countries[5]. However, these methods have rarely been used in China, especially leukemia patients. Therefore, this study analyzed the clinical data of 103 Leukemia patients undergoing long-term chemotherapy in our hospital and explored the impact of empathic care with mindfulness cognitive therapy on cancer-related fatigue, hope level, and negative emotion in leukemia patients with long-term chemotherapy.

MATERIALS AND METHODS
General information
This study included 103 patients diagnosed with leukemia in our hospital who underwent long-term chemotherapy between July 2017 and October 2019. Inclusion criteria were the patient met the conditions for leukemia therapy[6], had no history of anxiety and depression treatment, had received chemotherapy for three months or more, and had an expected survival time greater than six months. Patients and family members signed a written informed consent form. Exclusion criteria were a history of an intracranial aneurysm or other malignant tumors, severe heart, liver, kidney, or other important organ damage, asthma, mental illness, and communication disorders. Patients were randomly assigned to the observation and control groups by the random number table approach. The observation group included 52 patients, 32 men and 20 women ranging in age from 18 to 81 years, with a mean age of 54.17 ± 16.48, chemotherapy of 1 to 3 years, and mean chemotherapy time of 1.23 ± 0.47 years; two cases with religious beliefs and remaining 50 cases without religious beliefs. The control group included 30 men and 21 women, aged 22–92 years, with a mean age of 54.81 ± 16.94, chemotherapy time of 1 to 3 years, a mean chemotherapy time of 1.27 ± 0.49 years; three cases with religious beliefs, and the others without religious beliefs. The above-mentioned general information was not significantly different between the two groups (P > 0.05). This research was reviewed and approved by the Medical Ethics Committee of our hospital.

Methods
A routine nursing method was used for the control group. According to nursing norms, patients were first introduced to the surrounding ward environment, attending physicians, responsible nurses, and related ward rules and regulations for admitted patients. Second, possible adverse effects of chemotherapy were introduced to help patients master the coping methods. Finally, patient health education was conducted to patiently answer questions sent by the patients, strengthen communication with the patients, eliminate patients’ doubts, and intervene for three consecutive months. For the observation group, ENMCT was externally added to the control group. The specific methods were: initially establish an empathetic group to conduct empathetic psychological intervention training for nursing staff. The training included concepts, content, communication skills, human-orientated caring theory, cognitive theory, etc., to improve the nursing staff’s ability to care for patients and cultivate the cognitive ability to respond to patients’ psychological changes. At the end of the training, an assessment was carried out, and the nursing staff with better performance was selected to form an empathetic group. The criteria to be in the empathetic group also included qualifications and intentions, to be able to listen eagerly, to ask the patient about the situation kindly and tell them to express their inner thoughts actively, listen carefully, encourage the patient through eye contact and body movement; pay attention to changes in the patient’s facial expression and body language during communication, and further understand the patient’s needs. To think for patients while communicating with them, the nursing staff had to intentionally think about the problem from the patient’s perspective, their misfortune, and inner pain; to sort out relevant information expressed by patients, summarizing the causes of the patients’ negative emotions, and have an in-depth understanding of patients’ feelings. To be able to give information feedback, the nursing staff provided positive feedback to the patient’s expression through body movements such as a handshake, hug, etc., and guided patients to express their deep inner feelings; to lighten up the patients’ minds with different traditional (touching) stories or other proper empathy experiences; for example, joking, laughing, and adjusting expressions to make the patient feel recognized or understand a positive feeling, and instruct family members to actively communicate with their loved one, encourage support, and maximize the satisfaction of patient needs.

Observed indicators
The Piper fatigue scale (PFS)[7], which includes four dimensions, behavior, cognition, emotion, and sensation, was used before and after the intervention. The scale has 22 items with a total score of 0–40 points. The lower the score, the lighter the fatigue caused by cancer observed through behavior. The hope level, or the Herth Hope Index[7] (HHI), includes three dimensions, keeping close contact with others, taking positive actions, and attitude toward reality and future. It was used before and after the intervention and contained items for 12 dimensions, using a 4-level scoring method; the higher the score, the better the patient´s hopes. The Hamilton Anxiety Scale (HAMA)[8] was used for anxiety assessment, < 7 points for no anxiety, 7–14 points for existing anxiety, > 14 points for obvious anxiety; depression was assessed with the Hamilton Depression (HAMD) scale[8], < 7 points for no depression, 7–14 points for depression, > 14 points for obvious depression. The higher the score, the more serious the anxiety and depression. Self-management ability was assessed before and after the intervention with the Chinese version of the Cancer Self-Management Efficacy Scale[9], the Chinese version Strategies Used by People to Promote Health (SUPPH), or the C-SUPPH, including positive attitudes, self-decision-making, and self-relief decompression. A total of 28 measurements were made using a 5-point Likert scale. The higher the score, the stronger the self-management ability. Cronbach’s a coefficient of the total scale was 0.970, and Cronbach’s a coefficient of the subscale was between 0.849–0.959.

Statistical analysis
SPSS 20.0 was used to perform the statistical analysis. Data were expressed as mean ± SD. An independent sample t-test was used between the groups and a paired sample t-test within groups. Categorical variables were expressed as a percentage, and the χ2 test was used to compare the groups. A P-value < 0.05 was statistically significant.

RESULTS
PFS score comparison between the two groups
There was no significant difference in the PFS scores of the two groups before the intervention (P > 0.05). After the intervention, the two groups’ total behavior, cognition, emotion, feeling, and PFS scores decreased. The observation group had a significantly larger decline (P < 0.05) than the control group (Table 1).

Comparison of HHI scores of the two groups
As shown in Table 2, there was no significant difference in the PFS scores of the two groups before the intervention (P > 0.05). However, after the intervention, the two groups had higher scores in maintaining close contact, taking positive actions, attitudes toward reality and future, and the total HHI score. The observation group had a significantly greater increase than the control group (P < 0.05).

Comparison of HAMA and HAMD scores of the two groups
HAMA and HAMD scores showed no significant difference between the two patient groups before the intervention (P > 0.05). After the intervention, the HAMA and HAMD scores of the two groups decreased, and the observation group had a significantly greater decline than the control group (P < 0.05) (Table 3).

Comparison of C-SUPPH scores of the two groups
As shown in Table 4, there was no statistically significant difference between the C-SUPPH score in the two groups before the intervention (P > 0.05). After the intervention, positive attitude, self-decision, and self-relief, the decompression scores of the two groups increased, and the observation group had a significantly greater increase than the control group (P < 0.05).

DISCUSSION
With the reform of medical models and improved quality of life, contemporary medicine has higher requirements for clinical nursing, gradually forming a biological-psychological-social model. This model is related to patient prognosis[10]. It is easy for patients diagnosed with malignant tumors to have negative and psychological stress, affecting medication. As a malignant tumor in the blood system, patients with leukemia will have a long drug treatment course, a high recurrence rate, and long-term chemotherapy. This situation makes patients prone to varying degrees of anxiety, depression, other emotions, and worry about the prognosis[11,12]. Therefore, choosing appropriate nursing measures is significant to cure disease with the help of the patient’s psychological state, quality of life, and the effect of chemotherapy.
As a kind of psychotherapy, mindfulness cognitive therapy can effectively reduce ruminating thoughts and avoid recurrent negative emotions such as periodic anxiety and depression. Among these, empathetic nursing is clinically effective[13]. Expression of empathy is the recognition of patients and their motivations to touch their inner feelings (and simultaneously avoid personal matters). Through three aspects: understanding the essence of the problem, experiencing the emotion, thinking of the patient´s feeling, and conveying empathy to the patient through communication skills, influence the patient to obtain emotional feedback spontaneously[14]. To achieve these goals, nurses must first actively gain the information expressed by the patient, and second, empathize and think about the problem from the patient’s perspective. With a computer, information sorting will elucidate the content and hidden information expressed by the patient. The nursing staff can feel the patient’s inner world; understand the painful motivation and their attitude and desire. Thus, information feedback can provide timely help.
Research has shown that the degree of cancer-related fatigue determines patients' quality of daily life. Reducing cancer-related fatigue impacts the daily quality of life and even improves the prognosis[15]. ENMCT has been consistently positive since we adopted the method. This study showed that behavior, cognition, emotion, and feeling by the respective PFS total scores, and the HAMA and HAMD scores of the observation group were lower than those of the control group after the ENMCT intervention. It shows that ENMCT improves the emotional rejuvenation of leukemia patients with long-term chemotherapy. It reduces the patient’s tension, strengthens their self-regulation ability, reduces stress response, further improves adaptability, and finally, reduces the degree of cancer-related fatigue. As a subjective feeling, hope is a potential force that can continuously produce positive effects and greatly impact people’s psychological and physical health[16]. Studies have shown that the hope level of patients with malignant tumors negatively correlates with negative emotions and positively correlates with social support; that is, the lower the negative emotions, the higher the social support[17]. Studies have shown that implementing integrated psychological care for patients with cervical cancer radiotherapy and chemotherapy is conducive to improving their level of expectation[18]. Our results showed that the observation group’s attitude toward maintaining close contact with others, taking positive actions, attitudes toward reality and the future, and the total HHI score were higher than the control group. ENMCT might truly touch the inner needs of leukemia patients with long-term chemotherapy, encourage and support family members and friends, increase the patient’s social support level, reduce negative emotions, and finally promote the patient’s hope of survival. Studies have shown that empathy care based on mindfulness cognitive therapy can effectively improve patients’ unhealthy emotions[19]. Our research findings indicate that the observation group’s positive attitude, self-decision-making, and self-decompression scores were greater than those of the control group. Our findings revealed that ENMCT was beneficial to the self-management ability of leukemia patients with long-term chemotherapy. 
This study was conducted in one medical center with a homogeneous group of patients. We did not consider whether the selected sample represented the target population and whether more sites and a more heterogeneous population would produce different results. This fact needs further experimentation. Overall, the need for additional research in the care of leukemia patients related to mindfulness is evident. We hope that the intervention can provide a long-lasting impact on patients' lives and that they will continuously apply the intervention after the study.

CONCLUSION
ENMCT is beneficial to leukemia patients with long-term chemotherapy to improve cancer-related fatigue and negative emotions and improve prognosis by enhancing hope and self-management ability.

ARTICLE HIGHLIGHTS
Research background
Leukemia is a group of blood cancers that usually begin in the bone marrow and result in high numbers of abnormal blood cells. Treatment may involve some combination of chemotherapy, radiation therapy, targeted therapy, and bone marrow transplant. Among these, chemotherapy is a standard treatment and beneficial for most patients. However, patients may experience many different chemotherapy-related side effects, such as discomfort, anxiety, and fatigue, significantly affecting comfort and well-being during and after cancer treatment. Empathetic nursing with mindfulness cognitive therapy (ENMCT) is a mild form of therapy that can reconcile the body and spirit through the mindfulness-based method. Numerous studies have shown that ENMCT enormously empowers patients with chronic pain, hypertension, heart disease, and psychological problems, such as depression and anxiety, and improves the well-being of cancer patients. However, these methods have rarely been used in China. Thus, we performed this randomized controlled trial to explore the effect of ENMCT on cancer-induced fatigue, hope level, and negative emotions in patients with long-term leukemia chemotherapy.

Research motivation
This article aims to explore the effect of ENMCT on cancer-induced fatigue, hope level, and negative emotions in patients with long-term leukemia chemotherapy.

Research objectives
A randomized control study was designed and performed to assess whether ENMCT can improve the health outcomes of Chinese leukemia patients. This research proved that ENMCT is an inexpensive, non-invasive, effective complementary therapy for leukemia associated with relaxation and pain reduction.

Research methods
In this study, a total of 103 patients with long-term leukemia chemotherapy diagnosed and treated were enrolled and randomly assigned to the observation and control groups using the random number table approach. After three months of nursing care, cancer-induced fatigue was measured with the PFS, hope level with the HHI, and negative emotion with the HAMA Scale/HAMD Scale. In addition, self-management ability was also recorded.

Research results
After the intervention, the observation group’s total scores in behavior, cognition, emotion, feeling, and Piper Fatigue Scale were lower than the control group. Moreover, keeping close contact with others, the attitude of taking positive actions, the attitude toward reality and the future, and the total Herth Hope Index score were higher in the observation group than the control group. The observation group’s Hamilton Anxiety Scale and Hamilton Depression Scale scores were lower than the control group. The observation group’s positive attitude, self-decision, and self-relief scores were greater than the control group.

Research conclusions
Empathetic nursing with cognitive mindfulness therapy is beneficial in improving cancer-related fatigue, negative emotions, expectation level, and self-management ability in patients with long-term leukemia chemotherapy.

Research perspectives
This research proved ENMCT is a mild and effective intervention that benefits leukemia patients receiving chemotherapy. It can be carried out in a nursing environment and is easily acceptable by leukemia patients, which might improve leukemia treatment schemes.
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Table 1 Comparison of Piper Fatigue Scale scores of the two groups (mean ± SD, points)
	Groups
	Time
	Behavior
	Cognition
	Emotion
	Feelings
	Total PFS scores

	Observation group (n = 52)
	Before intervention
	5.15 ± 1.49
	4.09 ± 1.38
	5.37 ± 1.48
	4.19 ± 1.35
	18.80 ± 2.74

	
	After intervention
	2.60 ± 0.821
	2.44 ± 1.011
	3.46 ± 1.131
	2.25 ± 0.771
	18.55 ± 2.851

	Control group (n = 51)
	Before intervention
	5.06 ± 1.42
	4.03 ± 1.24
	5.34 ± 1.41
	4.12 ± 1.38
	10.75 ± 1.76

	
	After intervention
	4.63 ± 1.371
	3.78 ± 1.131
	4.47 ± 1.261
	3.03 ± 0.951
	15.92 ± 2.451

	Tafter intervention
	-
	9.190
	6.348
	4.285
	4.582
	12.304

	Pafter intervention
	-
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001


1Group comparison before treatment.
PFS: Piper Fatigue Scale.


Table 2 Comparison of Herth hope Index scores of the two groups (mean ± SD, points)
	Groups
	Time
	Maintain close contact with others
	Take positive attitude
	Attitudes toward reality and the future
	Total HHI scores

	Observation group (n = 52)
	Before intervention
	9.14 ± 2.28
	9.53 ± 2.72
	10.93 ± 2.43
	29.61 ± 4.57

	
	After intervention
	14.06 ± 1.781
	14.28 ± 1.891
	14.52 ± 1.761
	42.86 ± 3.521

	Control group (n = 51)
	Before intervention
	9.33 ± 2.64
	9.48 ± 2.66
	10.85 ± 3.16
	29.69 ± 5.24

	
	After intervention
	10.67 ± 1.691
	11.08 ± 1.461
	12.03 ± 1.391
	33.78 ± 2.581

	Tafter intervention
	-
	9.909
	9.603
	7.958
	14.894

	Pafter intervention
	-
	< 0.001
	< 0.001
	< 0.001
	< 0.001


1Group comparison before treatment.
HHI: Herth hope Index.


Table 3 Comparison of Hamilton Anxiety Scale and Hamilton Depression Scale scores of the two groups (mean ± SD, points)
	Groups
	Time
	HAMA
	HAMD

	Observation group (n = 52)
	Before intervention
	20.22 ± 2.55
	22.07 ± 4.57

	
	After intervention
	9.11 ± 3.121
	9.98 ± 3.211

	Control group (n = 51)
	Before intervention
	20.06 ± 3.12
	22.25 ± 4.22

	
	After intervention
	13.97 ± 3.321
	16.88 ± 3.551

	Tafter intervention
	-
	7.657
	10.351

	Pafter intervention
	-
	< 0.001
	< 0.001


1Group comparison before treatment.
HAMA: Hamilton Anxiety Scale; HAMD: Hamilton Depression Scale.

Table 4 Comparison of Chinese Strategies Used by People to Promote Health scores between the two groups (mean ± SD, points)
	Groups
	Time
	Positive attitude
	Self-determination
	 Self-relief

	Observation group (n = 52)
	Before intervention
	39.48 ± 9.19
	8.33 ± 2.35
	29.57 ± 6.71

	
	After intervention
	52.87 ± 7.721
	11.29 ± 2.491
	35.46 ± 6.421

	Control group (n = 51)
	Before intervention
	40.40 ± 9.54
	7.82 ± 1.83
	28.78 ± 5.92

	
	After intervention
	47.80 ± 9.181
	9.04 ± 2.651
	31.42 ± 5.981

	Tafter intervention
	-
	3.036
	4.442
	3.303

	Pafter intervention
	-
	0.003
	< 0.001
	0.001


1Group comparison before treatment.
C-SUPPH: Chinese Strategies Used by People to Promote Health.
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