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Objective: Kinesiophobia is prevalent among patients with coronary heart disease (CHD). This study aimed to explore whether psychologically-informed cardiac rehabilitation (CR) could positively influence the reduction of kinesiophobia in CHD patients.



Methods: A total of 86 CHD patients, who sought treatment at Bethune International Peace Hospital between June 2022 and June 2023, were selected and divided into two groups: a psychological intervention group comprising 42 patients and a conventional CR group of 44 patients. The conventional CR group received standard CR intervention, whereas the psychological intervention group underwent CR intervention augmented with psychological support. The effectiveness of these interventions was evaluated using the Self-Rating Depression Scale (SDS), the Self-Rating Anxiety Scale (SAS), the Multidimensional Exercise Self-Efficacy Scale (MSES), the TSK-Heart (for assessing kinesiophobia in cardiac patients), and the Short Form Health Survey (SF-36) scores.



Results: Following the intervention, the SDS and SAS scores of the psychological intervention group were higher than those of the conventional CR group. The MSES dimension scores and the total score of the psychological intervention group were elevated in comparison to the CR group. Conversely, the TSK-Heart dimension scores and the total score of the psychological intervention group were diminished relative to the CR group. Additionally, the SF-36 dimension scores and total score of the psychological intervention group surpassed those of the CR group post-intervention.



Conclusion: The integration of psychologically-supported CR into the rehabilitation regimen for CHD patients effectively mitigates negative emotions, enhances self-efficacy, and markedly reduces kinesiophobia, thus significantly improving overall quality of life.
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1 Introduction

As one of the most lethal diseases globally, coronary heart disease (CHD) not only poses a grave threat to human life and well-being but also imposes a substantial economic burden on individuals, healthcare systems, and nations worldwide (1). While the incidence and mortality rates of CHD-related conditions have been on the decline in developed countries, they are on the ascent in developing nations (2). Despite the critical role of various therapeutic interventions, including percutaneous coronary intervention (PCI), in ameliorating the condition of CHD patients and reducing mortality, the prognosis for CHD patients following PCI remains disheartening (3, 4). Studies reveal that the incidence of cardiovascular endpoint events, such as postoperative myocardial infarction, revascularization, and all-cause mortality, ranges from 5% to 15% after PCI, posing a severe threat to patients' quality of life and health (5, 6).

Exercise emerges as a cornerstone in the secondary prevention of cardiovascular diseases, as it can slow and inhibit the progression of atherosclerosis, enhance cardiovascular and pulmonary health, stave off disease progression, and diminish the risk of adverse cardiovascular events (7). Unfortunately, data indicates that approximately 50%–87% of patients following cardiac surgery fail to engage in adequate exercise training, with over 70% experiencing some degree of kinesiophobia (8). Kinesiophobia is defined as an “irrational and excessive fear of physical activity due to heightened sensitivity to pain and concerns about secondary injuries that may impede recovery” (9). Compared to other ailments, CHD patients exhibit a higher prevalence of kinesiophobia, which not only diminishes their aerobic capacity and muscle strength but also heightens the risk of cardiac events and mortality, thereby compromising their quality of life (10, 11).

A myriad of factors contribute to the development of kinesiophobia in CHD patients, with adverse emotions and self-efficacy playing pivotal roles (12). On one hand, CHD patients bear a heavy burden due to symptoms stemming from the disease, deteriorating quality of life, and increased risks of death and hospitalization, leading to pervasive anxiety and depression among those diagnosed with CHD (13). Additionally, as interventions like PCI involve a certain degree of invasiveness, patients are more prone to anxiety and depression post-surgery, which in turn fuels worries about potential bodily mishaps during exercise, exacerbating their fear of movement (14). On the other hand, self-efficacy in CHD patients pertains to their belief in their ability to manage cardiovascular signs and symptoms (15). Given the patients' limited understanding of disease-related knowledge and lack of initiative in managing their condition, their self-efficacy often remains low, depriving them of adequate self-care knowledge and abilities. This fear that exercise might harm or re-injure their bodies inevitably propels the progression of kinesiophobia (16, 17).

Cardiac rehabilitation (CR) stands as a vital component of contemporary CHD care, considered a priority in countries with a high prevalence of CHD. CR encompasses medical evaluations, patient assessments, exercise regimens, behavioral counseling, risk factor management, patient education, and psychosocial support, all of which significantly enhance patients' health and improve their quality of life (18, 19). Exercise, a critical element within CR, plays a crucial role; however, the presence of kinesiophobia often triggers resistance in patients, hindering their compliance with CR interventions and severely undermining the efficacy of CR in CHD patients (20, 21). Research suggests that CR can effectively mitigate kinesiophobia in CHD patients, and integrating psychological interventions during CR significantly enhances the intervention's efficacy and patients' quality of life (22). Therefore, this study aims to incorporate psychological interventions into the CR process for CHD patients to explore the impact of psychologically-enhanced CR on kinesiophobia and provide insights to improve the quality of life and the efficacy of CR interventions for CHD patients.



2 Materials and methods


2.1 Patient information

This investigation encompassed patients diagnosed with CHD at Bethune International Peace Hospital between June 2022 and June 2023. The inclusion criteria for enrollment were as follows: (1) age ≤ 75 years; (2) confirmed diagnosis of CHD via coronary angiography and receipt of percutaneous coronary intervention (PCI) during hospitalization; (3) absence of physical or psychological impairments hindering mobility; (4) cardiac function classified as ≤III; (5) lucid consciousness, capable of providing accurate responses, and able to independently or with minimal assistance complete questionnaires. Exclusion criteria comprised: (1) presence of severe comorbidities affecting other organ systems; (2) individuals with motor dysfunction; (3) clinical prognoses indicating a life expectancy of less than 6 months; (4) refusal or inability to provide informed consent; (5) participation in another interventional clinical trial within 30 days preceding or concurrent with enrollment. This study received ethical approval from the Ethics Committee of Bethune International Peace Hospital (Approval No.: 2023-KY-95) and obtained written informed consent from all participants, in strict adherence to the principles of the Declaration of Helsinki and pertinent ethical guidelines.



2.2 Sample size calculation

In order to detect a moderate effect size (specifically, a standardized effect of at least 0.3 standard deviations) of psychological intervention on the primary outcome, with a statistical power of 0.80 and a significance level (α) set at 0.05, a total of 120 participants (60 in each group) were deemed necessary. Accounting for an anticipated 5% dropout rate, it was planned to recruit 127 participants. Nevertheless, due to the restricted number of patients enrolling in the CR program, the pre - determined sample size could not be achieved.



2.3 Randomization process

Participants were allocated to either the Conventional CR Group or the Psychological Intervention Group using a random number table following the subsequent procedure: Each participant was assigned a numerical identifier ranging from 01 to 120. To ascertain the group assignment for each individual, we initiated with the number located in the fourth column and third row of the random number table and subsequently obtained random numbers in a sequential manner along the same direction. These random numbers were then divided by the number of groups, which was two. The resultant remainder dictated each patient's group allocation. Specifically, if the remainder was zero, the patient was assigned to the Psychological Intervention Group; conversely, if the remainder was one, the patient was assigned to the Conventional CR Group. Throughout the process, no supplementary checks were carried out to guarantee baseline comparability between the groups.



2.4 Intervention methods


2.4.1 Conventional CR group

Patients allocated to the conventional CR group underwent a standardized cardiac rehabilitation protocol, initiated within 24 h postoperatively. Specialized cardiac rehabilitation nurses conducted comprehensive evaluations, encompassing cardiac function, exercise tolerance, risk factors, and potential complications, to devise individualized rehabilitation plans integrating exercise, education, pharmacotherapy, and dietary management. In patients, the progression of exercise modalities begins with in - bed activities, transitions to bedside activities, followed by indoor activities, and ultimately culminates in outdoor activities. Considering the patients’ cardiac function and exercise tolerance, it is recommended that the peak exercise intensity be set at a Borg scale rating of 13, accompanied by an elevation of 20–30 beats per minute in the resting heart rate. This intensity should be dynamically adjusted over the course of the exercise program.Regarding exercise duration, each session commences at 10 min and is incremented by 5 min daily until a stable duration of 30–40 min per day is achieved. Patients are advised to engage in exercise 1–2 times daily, 5–7 days a week, for a consecutive period spanning 4–6 weeks. In the event that a patient does not attain the pre - specified exercise intensity within the allotted activity time on a particular day, the subsequent stage of the exercise regimen should be initiated on the following day (23, 24). Educational modules addressed the etiology, pathophysiology, clinical manifestations, therapeutic strategies, and prognostic outcomes of CHD, emphasizing the benefits and critical aspects of PCI, alongside guidance on medication adherence, risk factor mitigation, prevention of complications and recurrence, emergency response protocols, lifestyle modifications, work-rest equilibrium, emotional regulation, stress management, and enhancement of self-management competencies (25). Educational sessions were conducted for 20–30 minutes, once to twice weekly. Tailored to the individual circumstances of patients, medications including anti - platelet agents, anticoagulants, lipid - regulating and antihypertensive medications, as well as β - blockers, ought to be administered in strict accordance with medical prescriptions. Systematically assess the therapeutic efficacy and adverse events associated with these medications. Subsequently, make appropriate adjustments to the dosage and formulation of the drugs. Provide patients with comprehensive guidance on proper medication intake to preclude missed doses or overdosing, thereby enhancing medication adherence (26). Dietary interventions were customized based on the patient’s weight, lipid profile, and glycemic indices, advocating for a diet low in sodium, fat, and sugar, yet rich in fiber, while avoiding high-cholesterol, high-saturated fat, and high-purine foods. Total daily caloric and fluid intake were meticulously regulated, with an emphasis on incorporating fresh fruits and vegetables to sustain optimal weight and nutritional balance (27).



2.4.2 Psychological intervention group

In the psychological intervention group, patients participated in a cardiac rehabilitation program integrated with psychological components, commencing within 24 h post-surgery. Skilled psychiatric nurses conducted psychological evaluations, assessing both negative emotions, such as anxiety, depression, fear, and feelings of inferiority, alongside positive psychological attributes, including confidence, self-efficacy, and coping mechanisms. Tailored psychological care plans were devised based on these assessments, incorporating elements of psychological counseling, support, guidance, and training. The counseling embraced humanistic, cognitive-behavioral, and problem-solving methodologies to establish a bond of trust and respect, attentively listening to patients' psychological concerns, discerning their psychological state, analyzing their psychological challenges, and offering reasoned psychological advice to dispel misconceptions and fortify psychological resilience (28). Each counseling session ranged from 30 to 60 min, occurring once or twice weekly for a duration of 4 to 6 weeks. Psychological support was rendered through empathetic engagement, words of encouragement, commendation, and solace, offering patients profound understanding and concern, satisfying their psychological needs, boosting their self-confidence and self-esteem, and fostering positive emotions while mitigating psychological pressures (29). Support sessions lasted 10–20 min, conducted once or twice daily for 4–6 weeks. Psychological guidance utilized techniques such as relaxation, breathing exercises, meditation, music, and art therapy to assist patients in regulating their breathing, relaxing their muscles, and calming their minds, cultivating a state of mindful awareness and enabling the expression of inner sentiments through music and art, thus aiding in the alleviation of psychological burdens and the reduction of psychological tension (30). These guidance sessions lasted 20–40 min, two to three times weekly, over a period of 4–6 weeks. Psychological training encompassed methods such as self-suggestion, self-motivation, self-reward, and self-feedback, teaching patients to employ positive self-talk to enhance their sense of self-efficacy, encouraging them to set attainable goals, providing fitting rewards, and offering feedback on their progress and accomplishments, thereby fostering a sense of self-worth (31). Training sessions were 10–20 min in length, once or twice daily. In this particular group, the medications administered to the patients are prescribed and meticulously monitored by clinical psychiatrists, cardiologists, along with other duly qualified healthcare professionals. The cardiac rehabilitation training for the psychological intervention group paralleled those of the conventional cardiac rehabilitation group.

Owing to China's medical insurance policy, the length of hospitalization for all patients is restricted to a period of 4–6 weeks. Upon discharge from the hospital, patients are advised to persist with the exercise regimen as per the pre—established exercise training protocol.Subsequently, physicians and associated responsible nursing personnel will initiate follow - up interventions for the patients via home visits, telephone calls, and outpatient consultations. The scope of the follow - up encompasses a comprehensive assessment, including an in - depth understanding of the patients' medical conditions, a thorough analysis of their psychological states, a reiteration of health education regarding the disease, and the provision of guidance on medication usage, dietary habits, and physical exercise.

In the present study, the training courses for all patients were carried out on the same day. Both groups were subjected to interventions over a span of 2 months.




2.5 Observational indicators


2.5.1 Adverse emotions

Prior to and subsequent to the intervention, the patient's adverse emotions were assessed utilizing the Self-Rating Depression Scale (SDS) and the Self-Rating Anxiety Scale (SAS). Both scales are self-administered, consisting of 20 items, each graded on a 1–4 scale. Higher scores indicate a more severe state of anxiety and depression in the patient (32).



2.5.2 Self-efficacy

Pre- and post-intervention, the patient's self-efficacy was evaluated using the Multidimensional Exercise Self-Efficacy Scale (MSES). This scale encompasses three dimensions—coping efficacy, time management efficacy, and task efficacy—with a total of 9 items, each scored between 0 and 10. The score for each dimension is the sum of its constituent item scores, and the total scale score ranges from 0 to 90. Higher scores reflect a stronger sense of self-efficacy in the patient (33).



2.5.3 Exercise phobia

Before and after the intervention, the patient's exercise-related fear was assessed using the TSK-Heart Scale, specifically tailored for cardiac patients. This scale includes four dimensions—dysfunction, exercise fear, risk perception, and exercise avoidance—with 17 items in total, each graded on a 4-point Likert scale. The score for each dimension is the sum of its item scores, with the total scale score ranging from 17 to 68. Higher scores indicate a heightened level of exercise-related fear in the patient (34).



2.5.4 Quality of life

Pre- and post-intervention, the patient's quality of life was evaluated using the Short Form Health Survey (SF-36). This scale covers four dimensions—social functioning, physical functioning, mental health, and bodily pain—with 36 items in total, each scored between 0 and 100. The score for each dimension is the sum of its item scores, and the overall scale score is an average of all dimension scores. Higher scores signify a better quality of life for the patient (35).




2.6 Statistical methods

This study employed SPSS version 25.0 software for the analysis of all data. Quantitative data were expressed as mean ± standard deviation (x̅ ± sd). Between-group comparisons were conducted using an independent samples t-test, while within-group pre- and post-intervention comparisons were performed using a paired samples t-test. Qualitative data were presented as numbers/percentages (n/%), with comparisons made using the chi-square test. Statistical significance was established at a P value less than 0.05.




3 Results


3.1 Patient baseline information

This investigation encompassed a cohort of 120 individuals diagnosed with coronary heart disease (CHD), who sought medical attention at Bethune International Peace Hospital between June 2022 and June 2023. Among these, 17 patients (14.17%) declined participation, while 14 patients (11.67%) were excluded based on predefined criteria. Consequently, 89 participants were enrolled and randomly allocated into two distinct groups: 44 individuals were assigned to the psychological intervention cohort, and 45 to the conventional cardiac rehabilitation (CR) cohort. During the course of the intervention, 2 participants from the psychological intervention group and 1 from the conventional CR group withdrew from the study. Ultimately, 86 patients successfully completed the trial, comprising 42 in the psychological intervention group and 44 in the conventional CR group. Comparative analysis revealed no statistically significant disparities in baseline characteristics, including gender, age, duration of illness, cardiac functional classification, number of affected vessels, or comorbid conditions, between the two groups (P > 0.05). (Table 1, Figure 1)


TABLE 1 Patient baseline information.
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FIGURE 1
Experimental flowchart.




3.2 Patient adverse emotional states

Comparative analysis revealed no statistically significant disparity in the SAS and SDS scores between the two patient cohorts prior to the intervention (P > 0.05). Post-intervention, both groups exhibited a marked reduction in SAS and SDS scores compared to their pre-intervention baselines (P < 0.05). Notably, the psychological intervention group demonstrated significantly lower SAS and SDS scores than the conventional CR group (P < 0.05) (Table 2).


TABLE 2 Patient adverse emotional states.
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3.3 Patient self-efficacy

Upon meticulous comparison, no statistically significant disparities were discerned in the MSES scores across various dimensions and the overall score between the two cohorts of patients prior to the implementation of the intervention (P > 0.05). Subsequent to the intervention, a notable enhancement in MSES scores across all dimensions and the aggregate score was observed in both patient groups when juxtaposed with their pre-intervention benchmarks (P < 0.05). Notably, the psychological intervention group exhibited substantially elevated MSES scores across dimensions and the total score, significantly surpassing those of the conventional CR group (P < 0.05). (Refer to Table 3 for detailed data.)


TABLE 3 Patient self-efficacy.

[image: Table 3]



3.4 Levels of kinesiophobia in patients

Upon meticulous comparison, prior to the intervention, no statistically significant disparities were observed in the TSK-Heart subscale scores and total scores between the two cohorts of patients (P > 0.05). Subsequent to the intervention, both groups manifested a discernible diminution in TSK-Heart subscale scores and total scores relative to their pre-intervention baselines (P < 0.05). Furthermore, the psychological intervention cohort exhibited markedly lower TSK-Heart subscale scores and total scores in comparison to the conventional CR group (P < 0.05) (Table 4).


TABLE 4 Levels of kinesiophobia in patients.
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3.5 Quality of life in patients

A comparative analysis revealed no statistically significant disparities in the SF-36 domain scores and overall scores between the two patient cohorts prior to the intervention (P > 0.05). Following the intervention, both groups experienced marked enhancements in their SF-36 domain scores and total scores relative to their pre-intervention baselines (P < 0.05). Notably, the psychological intervention group exhibited superior scores across all SF-36 domains and in the aggregate score, significantly surpassing the conventional CR group (P < 0.05) (Table 5).


TABLE 5 Quality of life in patients.
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4 Discussion

Patients with CHD often exhibit heightened levels of exercise phobia, which markedly impairs their physical function and overall quality of life (36). CR, a multifaceted intervention designed to enhance patients' health status and quality of life, has demonstrated significant efficacy in clinical practice (37). This study integrates psychological intervention with CR, establishing a CR protocol rooted in psychological strategies. It was observed that CR augmented with psychological interventions effectively alleviated patients' negative emotions, bolstered their sense of self-efficacy, and ultimately diminished their levels of exercise phobia, thereby significantly improving their quality of life.

Negative emotions and low self-efficacy are primary drivers of exercise phobia in heart disease patients (38, 39). The findings of this study indicate that following CR interventions incorporating psychological strategies, patients' scores on the SAS, SDS, and all dimensions of the MSES and total scores showed marked improvement compared to those who underwent conventional CR alone. This underscores the pivotal role of psychological-based CR interventions in alleviating negative emotions and enhancing self-efficacy in heart disease patients, consistent with previous research by McKenzie et al. (40). One rationale for this is that during CR, exercise regimens positively influence patients, fostering stress management, attitudinal shifts, improved outlooks, self-reliance, confidence, trust, and a healthier mindset. These psychological transformations enable patients to confront the various pressures associated with their condition more positively and adopt effective coping strategies (41). Furthermore, during CR, patients' comprehension and mastery of disease-related and self-care knowledge deepen, and psychological improvements further amplify this effect, thereby strengthening their self-efficacy. Patients increasingly perceive their ability to apply this knowledge and skills in real-world settings and trust that these competencies will yield favorable health outcomes (42). Additionally, patients exhibit high receptivity to psychological interventions, and their preferences during CR are better understood through psychological approaches. This makes patients more inclined to communicate with family members or healthcare providers, thereby garnering greater social support and adopting a more positive stance toward their condition. Psychological interventions further mitigate the impact of negative emotions and low self-efficacy during CR, expediting the manifestation of its benefits in patients (43, 44).

The results also reveal that following CR interventions rooted in psychological strategies, patients' TSK-Heart scores across all dimensions and total scores, as well as SF-36 scores in all dimensions and total scores, showed significant improvement compared to those who received conventional CR alone. This suggests that psychological-based CR interventions exert a pronounced effect in reducing exercise phobia levels in heart disease patients and significantly enhancing their quality of life, aligning with previous research by Ploutarchou et al. (45). One explanation for this is that psychological-based CR interventions improve patients' negative emotions and self-efficacy, thereby eliminating or mitigating the root causes of exercise phobia. This empowers patients to engage more actively in CR interventions, enhancing their acceptance and adherence to CR regimens and facilitating the restoration of their physical functions (46, 47). Another factor is that during the process of receiving psychological-based CR interventions, patients' cognitive perspectives on exercise and their condition evolve, enabling them to directly confront the various impacts of exercise. Their motivation for recovery is heightened, and they develop a hopeful outlook for the future, which in turn fosters improvements in their quality of life (48).

It is important to recognize that this study has certain limitations. Firstly, constrained by the available conditions, this is a single - center study with a relatively small sample size. This limitation may, to some degree, compromise the representativeness and generalizability of the study findings. Therefore, additional multi - center, large - scale studies are required to validate the conclusions drawn from this research. Secondly, this study only enrolled patients with heart function classified as grade III or lower. The effectiveness of psychological interventions in CR for patients with higher grades of heart function remains to be further investigated. Thirdly, the intervention period in this study was relatively short, lasting only two months. Consequently, the long - term effects of psychological - based CR interventions on patients need further exploration and validation. Finally, in this study, only the questionnaire method was employed to evaluate the effectiveness of psychological interventions. Although the questionnaire method is a commonly used and effective approach for assessing the outcomes of psychological interventions, incorporating objective biological and clinical indicators in addition to the questionnaire survey may yield more robust results. Therefore, future research should adopt a multi - dimensional and comprehensive evaluation scheme, integrating objective biological and clinical indicators to comprehensively understand the impact of psychological interventions on patients with CHD.

In summary, implementing CR interventions grounded in psychological strategies during CR for heart disease patients can effectively mitigate their negative emotions, enhance their sense of self-efficacy, and ultimately diminish their levels of exercise phobia, thereby significantly improving their quality of life. Psychological-based CR interventions not only contribute to reducing patients' exercise phobia but also markedly enhance their quality of life, facilitating their successful reintegration into society and enabling them to lead healthier, more fulfilling lives.
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