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Abstract
BACKGROUND
Cardiovascular disease, particularly myocardial infarction (MI) profound impact on patients' quality of life (QOL) and places a substantial burden on the healthcare and economy systems. Developments in medical technology have led to the emergence of coronary intervention as an essential method for treating MI.

AIM
To assess the effects of cardiac rehabilitation care on cardiac function recovery and negative emotions in MI after coronary intervention.

METHODS
This study included a total of 180 patients with MI during the period from June 2022 to July 2023. Selected patients were divided into two groups: An observation group, which receiving cardiac rehabilitation care; a control group, which receiving conventional care. By comparing multiple observation indicators such as cardiac function indicators, blood pressure, exercise tolerance, occurrence of adverse cardiac events, and negative emotion scores between the two groups of patients. All the data were analyzed and compared between two groups.

RESULTS
There were 44 males and 46 females in the observation group with an average age of 36.26 ± 9.88 yr; there were 43 males and 47 females in the control group, with an average age of 40.87 ± 10.5 yr. After receiving the appropriate postoperative nursing measures, the results of the observation group showed significant improvement in several indicators compared with the control group. Indicators of cardiac function, such as left ventricular end-diastolic internal diameter and left ventricular ejection fraction were significantly better in the observation group than in the control group (P < 0.05). Exercise endurance assessment showed that the 6-minute walking test distance was significantly increased in the patients of the observation group (P < 0.01). In addition, the incidence of adverse cardiac events was significantly lower in the observation group, and negative mood scores were significantly reduced (P < 0.05).

CONCLUSION
Cardiac rehabilitation care after coronary intervention has a significant positive impact on functional recovery. This emphasizes the importance of cardiac rehabilitation care to improve patient recovery.
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Core Tip: Among them, myocardial infarction, as a serious cardiovascular disease, not only brings a huge impact on the quality of life of patients, but also causes a huge burden to the medical system and social economy. The aim of this study was to assess the effects of cardiac rehabilitation care on cardiac function recovery and negative emotions in patients with myocardial infarction after coronary intervention. This emphasizes the importance of promoting cardiac rehabilitation care to improve patient recovery and overall health.

INTRODUCTION
Cardiovascular disease has become one of the most common problems that endanger human health[1]. Among them, myocardial infarction (MI), as a serious cardiovascular disease, not only brings a huge impact on the quality of life (QOL) of patients, but also causes a huge burden to the medical system and social economy[2]. With the continuous progress of medical technology, percutaneous coronary intervention (PCI) has become an essential method to treat MI, providing patients with more effective revascularization and myocardial protection channels[3,4]. However, surgical treatment is only the first step in the treatment of MI, and subsequent cardiac rehabilitation care can not be ignored. Cardiac rehabilitation care plays a critical role in promoting cardiac function recovery, improving the QOL, and alleviating negative emotions[5,6].
This paper aims to investigate the effects of cardiac rehabilitation care after PCI on cardiac function recovery and negative mood in patients with MI. Through clinical research analysis, we explored the mechanism of cardiac rehabilitation care in promoting the cardiac function recovery, and how to recover heart health through various means such as physical exercise, psychological support, and nutritional guidance. Moreover, study the regulation effect of cardiac rehabilitation nursing on negative emotions (such as depression, anxiety, etc.) in patients with MI, and explore the value in improving the QOL and reducing patients’ psychological pressure.
In this paper, we comprehensively examined the impact of cardiac rehabilitation care after PCI on cardiac function recovery and negative emotions in patients with MI. Emphasizing the role of cardiac rehabilitation care is not only promoting cardiac function rehabilitation, but also having a positive impact on negative emotions. By systematically observing and analyzing multiple key indicators, we explored the dual effects of rehabilitation care on patients' physical and psychological health, providing new theoretical and practical support for the comprehensive rehabilitation of patients with MI. This research provides a new perspective of cardiac rehabilitation and useful implications for clinical practice and future research directions.

MATERIALS AND METHODS
General information
A total of 180 MI patients undergoing PCI from June 2022 to July 2023 were selected and divided into observation and control groups in different care methods, with 90 patients in each group. Patients in the observation group received cardiac rehabilitation care after PCI: 44 males and 46 females, aged 22-58 yr, mean age (36.26 ± 9.88). While, patients in the control group received a routine care; there were 43 males and 47 females, aged 19-62 yr, mean age (40.87 ± 10.5). The data were comparable (P > 0.05). The patient and the family members signed the informed consent. This study was approved by the People's Hospital of Dongxihu District Ethics Committee.

Inclusion criteria: (1) The patient must undergo clinical evaluation and relevant examination by a professional doctor to meet the diagnosis of MI; (2) Meet the criteria for PCI indication; (3) No history of cardiovascular surgery; (4) Conscious and good compliance; and (5) Voluntarily participated in the study and has signed the informed consent.

Exclusion criteria: (1) Other serious organ dysfunction or diseases; (2) Serious cardiovascular complications after surgery; (3) Unable to participate in rehabilitation care measures due to cognitive impairment, psychiatric symptoms, and other reasons; and (4) Received cardiac rehabilitation care during the last 6 mo.

The observation group adopted the cardiac rehabilitation nursing measures
Cardiac rehabilitation nursing measures adopted by the observation group: (1) Personalized exercise plan: Make a personalized exercise plan according to each patient's age, physical condition, and heart function recovery. The program will include appropriate aerobic exercises, such as walking, cycling and swimming, as well as training to enhance muscle strength and cardiopulmonary function; (2) Psychological support and intervention: To provide psychological counseling and support for each patient, to help them cope with the emotional stress and anxiety after surgery. Psychological interventions will employ methods such as cognitive behavioral therapy and relaxation training to promote positive emotional and mental health; (3) Nutrition consultation and dietary guidance: Professional dietitians shall provide personalized dietary advice and make a healthy diet plan according to the patients' physical conditions and nutritional needs. The dietary protocol will emphasize the principles of low salt, low fat, and high fiber to promote cardiovascular health; (4) Drug management and monitoring: Monitor the drug treatment to ensure that they take medicine on time and use drugs rationally. However, its essential to regularly test the physiological indicators to adjust the medication regimen, such as blood pressure, blood lipids, and cardiac function assessment; and (5) Health education: Through lectures, manuals and online resources, patients are taught heart health knowledge, including lifestyle adjustment and ways to deal with acute situations, so as to improve their health awareness and self-management ability[7,8].

The control group used the usual care measures
Control patients received a routine care including explaining the pathogenesis of MI and the importance of PCI method. After the operation, we strengthen the frequency of inspection and pay attention to the vital signs monitoring. If any abnormal situation occurs, a serious step will be taken immediately. At the same time, to ensure an adequate nutritional supply, we provided a dietary advice to encourage patient’s diet with high in protein and vitamins. Furthermore, patients are required to take strict bed rest to facilitate recovery.
During the process of care in both groups, we maintained a close communication with the patients and regularly evaluate the effect of rehabilitation regularly. Monitoring the changes in physical and psychological indicators and providing a comprehensive understanding of the effects of different nursing measures on cardiac function recovery and negative emotions, which provides a scientific data to support the study results.

Observational indicators
Observation and comparison of cardiac function indicators before and after receiving care: We compared the cardiac function indicators in two groups before and after receiving care, including left ventricular end-diastolic diameter (LVEDd) and left ventricular ejection fraction (LVEF). These indicators help us to assess the changes in cardiac systolic and diastolic function and thus understand the effects of rehabilitation care on cardiac function.
To reflect the patients’ blood pressure changes to assess the effect of rehabilitation care on vascular health. Before and after the patient's care, we measured the diastolic blood pressure (DBP), systolic blood pressure (SBP), and calculate the mean arterial pressure (MAP), MAP = (SBP + 2 DBP)/3.
By performing a 6-minute walking test, we evaluate exercise endurance in both groups before and after receiving care. This recorded the distance walks within 6 minutes to reflect changes in patients motor capacity.
Observe and compare the adverse cardiac events, including angina, arrhythmia, during receiving care, and heart failure, to assess the effects and risks of rehabilitation care on cardiovascular health.
Negative emotion assessment: compare depression and anxiety before and after care using self-rating anxiety scale (SAS) and self-rating depression scale (SDS). The analysis of the score reflects the influence of rehabilitation care on patients' mental health.

Statistical analysis
Analysis the data by SPSS software version 20.0, measurement data described in mean ± SD, two t-test; count data expressed in % and χ2 test; P < 0.05 was considered as significant.

RESULTS
General information
Comparing the general data including age, sex, and BMI between the groups, the difference was not statistically significant (P > 0.05), as detailed in Table 1. The clinical data of both groups are shown in Table 2.

Cardiac function indicators
LVEDd and LVEF were higher than those before the intervention and the observation group was higher than the control group (P < 0.05).as shown in Table 3.

Changes in blood pressure
Before care, DBP, SBP and the MAP were not significantly different (P > 0.05); after follow-up, DBP, SBP, and MAP were higher in the observation group than the control group (P < 0.05), as shown in Table 4.

A 6-min walking distance of and between us
The 6-min post-intervention walk test distance was longer than that before the intervention, and the observation group was higher than the control group (P < 0.05), as shown in Table 5.

Comparison of the incidence of adverse cardiac events between the two groups
The incidence of cardiac adverse events in the observation group was lower than that in the control group (P < 0.05) as shown in Table 6.

Negative emotion assessment
Both groups had lower SAS and SDS scores after receiving care. Patients in the observation group scored better than the control group, as shown in Table 7.

DISCUSSION
MI is a serious cardiovascular disease that endangers patient's life, leads to impaired heart function, decreased QOL, and even disability[9]. With the change of modern lifestyle and the trend of population aging, the incidence of MI increases yearly posing a serious threat to social public health[10]. PCI has an important role in MI treatment[11]. In particular, PCI saves the patient's life and improves cardiac function by inserting stents in the coronary artery stenosis to restore blood supply and reduce the extent of ischemic injury[12,13]. However, postoperative cardiac function recovery and mental health remain important issues of concern. While, previous studies in China conduct the incidence of cardiovascular endpoint events within 1 year after PCI is about 10%[14].
Cardiac rehabilitation care plays an indispensable role in the treatment process after PCI[15]. The American College of Cardiology and the American Heart Association, recommended starting early cardiac rehabilitation after stable circulatory function[16]. As demonstrated in this study, cardiac rehabilitation care provides a comprehensive support and guidance to patients through personalized rehabilitation programs. First, cardiac rehabilitation care emphasizes individualized treatment plans that combine treatment strategies with the patient's specific situation. Each patient has different rehabilitation needs after MI; cardiac rehabilitation care through detailed evaluation of the patient's heart function; physical level and psychological state; develop personalized rehabilitation program to ensure the pertinence and effectiveness of treatment[17]. Secondly, cardiac rehabilitation care covers multiple fields, including physical training, medication management, psychological interventions, and nutritional guidance. Through exercise programs such as aerobic exercise, strength training, and rehabilitation gymnastics, the cardiac rehabilitation care improve physical activity levels, cardiopulmonary function, and exercise endurance. At the same time, rehabilitation care can also provide targeted drug treatment for patients with MI. In addition, through psychological support and cognitive behavioral therapy, cardiac rehabilitation and care can help patients cope with emotional problems and reduce depression and anxiety symptoms. In terms of nutritional guidance, rehabilitation care can guide patients to choose an appropriate diet to maintain heart health and physical function[18]. However, cardiac rehabilitation nursing has achieved comprehensive results through multidisciplinary teamwork. In particular, rehabilitation care is usually done by a team of cardiologists, physicians, and rehabilitation professionals. Multidisciplinary teamwork develops the treatment plan and provides a full range of interventions at the physical, psychological, and social levels to improve the rehabilitation effect and QOL[19].
However, there are still some factors in the implementation of cardiac rehabilitation care in China[20]. In particular, China has established more than 500 cardiac rehabilitation centers, but the lack of unified national standards and certification institutions, resulting in the quality of rehabilitation can not reach the same level. Unified standards also need to be established to improve the level of cardiac rehabilitation services and ensure that patients receive comprehensive and continuous treatment. The cardiac rehabilitation team in China is mainly composed of cardiologists, nurses, and rehabilitation therapists, but a lack of multidisciplinary members including pharmacists, dietitians, and psychological counselors. The training and certification levels of the cardiac rehabilitation specialist nurses still need to be improved. The lack systematic training and access system for rehabilitation personnel in China leads to the lack of understanding of cardiac rehabilitation theory and practice among medical staff and patients, which may limit the program development. Finally, not only medical staff need to receive comprehensive training, but also need to provide patients with relevant health education, establish a good doctor-patient relationship, and improve patients' compliance[21].
Cardiac rehabilitation care after PCI significantly promoted the reversal and improvement of cardiac function, reflected in the positive changes in several cardiac function parameters, such as LVEDd, LVEF, and LVEDd. In addition, rehabilitation nursing has not only shown remarkable results in blood pressure management and the improvement of exercise endurance, but also has a beneficial impact in reducing the incidence of adverse cardiac events and alleviating the patient’s negative emotions. These highlight the critical role of cardiac rehabilitation care in the treatment paradigm of MI and the value in promoting cardiovascular health and improving QOL.

CONCLUSION
Cardiac rehabilitation nursing is not only a simple treatment process in the rehabilitation of patients with MI after PCI, but also a comprehensive and personalized treatment mode. Through a variety of interventions, it targets the multiple problems of patients, promotes the improvement of cardiac function, physical fitness and the recovery of mental health, and provides strong support and guidance for the recovery of patients. With the continuous development of clinical practice, cardiac rehabilitation nursing will certainly play an increasingly important role in the treatment of MI and bring more health benefits to patients.

ARTICLE HIGHLIGHTS
Research background
Cardiovascular disease, particularly myocardial infarction (MI), has a profound impact on patient quality of life (QOL) and is a significant burden on healthcare and economic systems. The development of medical technology has led to coronary intervention as a basic treatment for MI.

Research motivation
The importance of cardiac rehabilitation care is gaining increasing attention. Many studies have shown that cardiac rehabilitation care is effective in improving cardiac function and reducing negative emotions in patients with MI.

Research objectives
To assess the impact of cardiac rehabilitation care on cardiac function recovery and negative mood in coronary intervention after MI.

Research methods
The observation group, received cardiac rehabilitation; the control group, received conventional treatment.

Research results
Patients in the observation group showed significant improvements in function indicators, blood pressure, exercise tolerance, occurrence of adverse cardiac events, and negative emotion at the end of the study.

Research conclusions
This study shows that cardiac rehabilitation care can be effective in improving cardiac function and reducing negative emotions in MI patients undergoing coronary intervention. Therefore, it is essential for MI patients to receive timely cardiac rehabilitation care.

Research perspectives
After coronary intervention, a comprehensive cardiac rehabilitation care program has significant results on improving physical function and QOL.
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Table 1 Baseline data of patients in the observed and control groups
	Project
	Observation group
	Control group

	Sex, n (%)
	
	

	Man
	44 (48.9)
	43 (47.8)

	Woman
	46 (51.1)
	47 (52.2)

	Age, mean ± SD
	36.26 ± 9.88
	40.87 ± 10.5

	BMI, mean ± SD
	23.2 ± 2.84
	22.88 ± 1.57

	Marriage situation, n (%)
	
	

	Married
	62 (68.9)
	59 (65.6)

	Unmarried
	28 (31.1)
	31 (34.4)

	Educational status, n (%)
	
	

	Primary school
	13 (14.4)
	16 (17.8)

	Middle school
	32 (35.6)
	35 (38.8)

	University
	45 (50)
	39 (43.3)

	F Hx, n (%)
	
	

	Yes
	4 (4.4)
	2 (2.2)

	Deny
	86 (95.6)
	88 (87.8)

	Hospital admissions for myocardial infarction, n (%)
	
	

	< 2
	63 (70)
	59 (65.6)

	2-3
	19 (21.1)
	21 (23.3)

	> 3
	8 (8.9)
	10 (11.1)


BMI: Body mass index.

Table 2 Clinical data of patients in the observation and control groups
	Project
	Observation group
	Control group
	t
	P value

	Total cholesterol (mmol/L)
	4.1 ± 1.2
	4.0 ± 1.4
	0.514
	0.608

	Triglyceride (mmol/L)
	1.6 ± 0.7
	1.8 ± 0.6
	-1.029
	0.305

	Lactate dehydrogenase (U/L)
	385.6 ± 24.2
	391.4 ± 18.4
	-1.810
	0.072

	Creatine Phosphokinase (U/L)
	174.5 ± 15.2
	176.2 ± 18.4
	-0.676
	0.500

	Creatine phosphokinase isozyme (%)
	4.2 ± 1.1
	3.9 ± 1.4
	1.599
	0.112

	Transaminase (U/L)
	45.2 ± 5.2
	42.9 ± 4.9
	0.753
	0.003

	α-Hydroxybutyrate dehydrogenase (U/L)
	221.7 ± 20.5
	226.1 ± 17.2
	-1.560
	0.121

	Glutamaminase (U/L)
	39.6 ± 9.6
	43.1 ± 8.4
	-2.603
	0.010




Table 3 Comparison of cardiac function indicators between the two groups
	Group
	n
	LVEDd (mm)
	LVEF (%)

	
	
	Before nursing
	After nursing
	Before nursing
	After nursing

	Observation group
	90
	50.78 ± 6.14
	62.04 ± 7.54a
	37.27 ± 5.21
	49.20 ± 6.27a

	Control group
	90
	51.01 ± 5.58
	59.11 ± 6.21a
	37.56 ± 4.52
	43.36 ± 5.74a

	t
	
	0.274
	2.846
	0.399
	6.518

	P value
	
	0.664
	0.005
	0.690
	0.00


aP < 0.05.
LVEDd: Left ventricular end-diastolic diameter; LVEF: Left ventricular ejection fraction.

Table 4 Comparison of blood pressure before care and after follow-up in the two groups
	Group
	DBP
	SBP
	MAP

	
	Before nursing
	After nursing
	Before nursing
	After nursing
	Before nursing
	After nursing

	Control group
	74.84 ± 3.63
	85.32 ± 3.68a
	112.59 ± 5.16
	127.54 ± 6.39a
	86.65 ± 5.13
	98.64 ± 5.65a

	Observation group
	74.52 ± 3.45
	79.62 ± 3.27a
	113.47 ± 5.28
	122.89 ± 6.79a
	87.52 ± 5.02
	93.65 ± 5.78a

	t
	0.796
	10.984
	1.131
	4.731
	1.150
	5.857

	P value
	0.427
	0.00
	0.260
	0.00
	0.252
	0.00


aP < 0.05 compared with the same group. 
DBP: Diastolic blood pressure; SBP: Systolic blood pressure; MAP: Mean arterial pressure.

Table 5 Comparison of 6-min walk test distance between two groups (mean ± SD, m)
	Group
	n
	Before the intervention
	After the intervention

	Observation group
	90
	268.91 ± 14.63
	354.91 ± 20.56a

	Control group
	90
	266.84 ± 10.91
	329.34 ± 22.19a

	t
	
	1.076
	8.019

	P value
	
	0.283
	0.00


aP < 0.05.

Table 6 Comparison of the incidence of non-cardiac adverse events between the two groups
	Group
	n
	Angina pectoris (%)
	Arrhythmia (%)
	Heart failure (%)
	Incidence (%)

	Observation group
	90
	4 (4.44)
	3 (3.33)
	2 (2.22)
	9 (10)

	Control group
	90
	6 (6.67)
	6 (6.67)
	4 (4.44)
	16 (17.7)a


aP < 0.05 compared with the control group.
χ2 = 3.855, P = 0.039.

Table 7 Comparison of self-rating anxiety scale and self-rating depression scale score index before and after rehabilitation care in the two groups
	Group
	n
	SAS grade
	SDS grade

	
	
	Before nursing
	After nursing
	Before nursing
	After nursing

	Observation group
	90
	72.52 ± 6.25
	57.66 ± 4.32a
	79.04 ± 6.92
	56.40 ± 5.16a

	Control group
	90
	72.54 ± 6.74
	62.25 ± 5.74a
	78.56 ± 7.15
	65.24 ± 5.81a

	t
	
	0.021
	6.061
	1.049
	10.792

	P value
	
	0.984
	0.00
	0.648
	0.00


aP < 0.05 compared with the same group before care. 
SAS: Self-rating anxiety scale; SDS: Self-rating depression scale.
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