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Aim: To explore the practicability and efficiency of self-efficacy intervention on the nursing for patients after mechanical heart valve 
replacement (MHVR), so as to provide a theoretical and data foundation for the implementation of self-efficacy intervention in clinical 
practice.
Methods: This study adopted a randomized controlled trial (RCT). A total of 140 patients undergoing MHVR were randomly divided 
into the experimental group (normal nursing + self-efficacy intervention) or the control group (normal nursing only) based on 
a random number table. The primary goal was to evaluate the effect of self-efficacy theory on the self-efficacy of postoperative 
MHVR patients by General Self-Efficacy Scale (GSES). The secondary goal was to assess the improvement of mental health of 
postoperative patients as well as their pain through Symptom Checklist 90 (SCL-90) and the visual analogue scale (VAS). The 
incidence of infection during hospitalization was analyzed, as well as the medication compliance of patients during 3-month follow-up 
after discharge.
Results: Finally, 136 patients completed the whole trial. The GSES score of the experimental group was notably superior over the 
control group (p < 0.001), and the SCL-90 scores were lower over the control group. The VAS score of the experimental group was 
remarkably lower than that of the control group (p < 0.001). The incidence of infection in the experimental group was lower than that 
in the control group (p = 0.026). The medication compliance of the experimental group was superior to that of the control group (p = 
0.030).
Conclusion: Self-efficacy intervention for patients after MHVR could mobilize their self-efficacy, enhance their postoperative 
medication compliance, and improve their postoperative recovery. This study provides evidence-based medicine (EBM) evidence 
for the application of self-efficacy theory to postoperative nursing for patients receiving MHVR.
Keywords: self-efficacy intervention, mechanical valve replacement, nursing

Introduction
For patients with severe valve disease, heart valve replacement (HVR) is considered to be an effective treatment, of 
which mechanical heart valve replacement (MHVR) was widely adopted in China because mechanical valves were more 
durable over biological ones.1 Although MHVR effectively eliminates the original valvular disease, postoperative 
patients must undergo lifelong anticoagulant therapy and adhere to regular follow-up. Therefore, good self-management 
ability was a must for patients to ensure the therapeutic effect.2–4 At the same time, attention must be paid to the risk of 
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postoperative complications.5 In view of the physical and mental impact and economic burden caused by the surgery and 
postoperative nursing on postoperative patients, they may suffer from anxiety, depression, become misanthropists or even 
have suicidal tendencies. Hence, self-management for MHVR patients is of great importance.

Self-efficacy theory is now widely used in clinical practice.6–8 This theory was first defined by Bandura in 1977. 
Bandura believes that the change of a person’s behavior first requires to improve their self-efficacy, that is, self-efficacy is 
a prerequisite for behavior change. Randomized trials reported that self-efficacy intervention can not only improve the 
self-care ability of post-trauma patients, but also reduce depression among patients and improve their life quality.9 

According to the theory, the improvement of self-efficacy counts on four aspects, including performance accomplish
ments, vicarious experience, verbal persuasion, and emotional motivation. According to self-efficacy theory, the 
continuous accumulation of performance achievements will increase the sense of self-confidence and expectation of 
success; the accumulation of personal alternative experience is accumulated through the observing the achievements of 
others’ behaviors; verbal persuasion increases the self-efficacy of patients by carefully explaining the treatment 
information to patients; emotional motivation helps to eliminate the subjective threat of patients and ease their 
tension.10 Self-efficacy theory has been valued positively in the areas of eczema control,7 drinking prevention,11 

alleviating postpartum depression,12 and treatment of patients with obstructive sleep apnea (OSA).10 However, evi
dence-based medicine (EBM) evidence still lacks for the postoperative nursing of MHVR patients.

This study proposes the hypothesis that the application of self-efficacy theory to postoperative nursing of MHVR 
patients could improve patients’ sense of self-efficacy, anticoagulation management compliance, and mental health. 
Therefore, this study intended to analyze the effect of self-efficacy theory on postoperative outcomes of MHVR patients 
through a prospective study, and thereby providing EBM evidence for the application of self-efficacy theory in post
operative nursing of MHVR.

Methods
Sample Size Calculation
PASS15.0 software was employed to process the sample size calculation. The power (1-β) was set to 0.9, and the 
significance level α was set to 0.05 (a two-sided test). The results of preliminary tests indicated that the self-efficacy score 
of the control group was 2.2 ± 0.79 and the self-efficacy score of the test group was 2.7 ± 0.82, based on which the 
minimum sample size was calculated as 56 per group. Considering the sample dropout, the dropout rate was set to 20%. 
Finally, the selected subjects in each group were N = 70.

Subjects of the Study
This study adopted a randomized controlled trial (RCT). 140 patients who underwent MHVR from August 2020 to 
August 2021 at the Heart Medical Research Center of Fujian Medical University Union Hospital were selected. 
Participants were randomized in a 1:1 ratio to either the experimental (normal nursing + self-efficacy intervention) or 
control (normal nursing only) group. This study has been reviewed and approved by the Ethics Center of Fujian Medical 
University Union Hospital (ethical approvement number: 2020KY0127), and all participants signed informed consents.

The specific inclusion criteria were as follows: (1) Patients who received MHVR for the first time; (2) Patients aged >18 
years; (3) Patients or their family willing to participate in the study; (4) Patients with clear consciousness and no mental 
disease. Exclusion criteria were as follows: (1) Patients with severe brain, liver and kidney and other major organ 
complications; (2) Patients who did not follow self-efficacy theory education during hospitalization.

Patients Grouping and Intervention Nursing
It was a two-arm parallel RCT distributed in a 1:1 ratio. The patients were randomized to either the experimental or 
control group (68 cases in each group), based on a random number table. Participants’ baseline information like age, sex, 
and mechanical valve replacement site were recorded. The experimental group underwent normal nursing and self- 
efficacy intervention, while the control group was treated with normal nursing only.
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Contents of normal nursing were as follows: (1) Cardiac function monitoring: changes in heart rate like 
tachycardia, bradycardia, atrial fibrillation, and the oxygen saturation of patients were monitored. (2) Normal 
supplementation like diuresis and potassium. (3) Close monitoring of the patient’s respiratory function: including 
clearance of respiratory secretions, respiratory rate, and oxygen inhalation and atomization inhalation therapy were 
given to patients with respiratory sputum and poor breathing. (4) Maintenance of water and electrolyte balance. (5) 
Anticoagulant drugs were given to patients during hospitalization follow the doctor’s advice. International normal
ized ratio (INR) was monitored daily to ensure it within the normal range. (6) The patency of chest drainage tube 
and urinary catheter were checked at regular intervals. (7) Patients were timely urged to turn over to prevent 
pressure sores.

Self-efficacy interventions: (1) Mastery experience: Patients in the experimental group were given face-to-face 
mental guidance by nurses with qualification certificate of psychological counselor before treatment. Nurses 
patiently explained knowledge about MHVR and postoperative nursing tips to each patient. (2) Vicarious experi
ence: Activities were organized on mutual help for heart valve disease (HVD) patients. (3) Verbal persuasion: 
Nurses could guide patients to divert attention to reduce pain. Patients could be comforted through face-to-face 
communication with nurses. (4) Physiological and emotional states: Nurses gave lectures on how to relieve patients’ 
tension and anxiety by taking deep breaths. (5) Family support: Patient’s family communicated with him/her openly 
and cared about the patient’s physical and mental condition. See Table 1.

Indicators for Evaluation
General Self-Efficacy Scale (GSES)
GSES was tested on the first day after admission and the seventh day after operation for each participant. The Chinese 
version of GSES translated by Wang et al13 was adopted (Supplementary Table A). The scale contains 10 items, with 1–4 
scores for each grade of an item (1 score: Not at all true; 2 scores: Hardly true; 3 scores: Moderately true; 4 scores: 
Exactly true). The total score/10 was the final score for each participant.

Symptom Checklist 90 (SCL-90)
SCL-90 was tested on the first day after admission and the seventh day after operation for each participant 
(Supplementary Table B).27 The scale included 10 factors: somatization, obsessive-compulsive, interpersonal sensibility, 
depression, anxiety, anger-hostility, phobic anxiety, paranoid ideation, psychoticism, and additional items.14 A total of 90 
items were on the checklist, with 1–5 scores each (1 score: Not At All; 2 scores: A Little Bit; 3 scores: Moderately; 4 
scores: Quite A Bit; 5 scores: Extremely). The total score/90 was the final score for each participant.

Visual Analogue Scale (VAS)
VAS was evaluated on the first day and the seventh day after operation for each participant.15 The part between 0 and 10 
indicates different degrees of pain (Figure 1). The larger the value, the more severe the pain. The patient was asked to 

Table 1 Contents of Self-Efficacy Intervention

Times for Intervention Lecture 
Duration

Contents Purpose

First time (day 1 after 

admission)

20 min Explanations to patients in terms of MHVR concepts, clinical 

characteristics, diagnostic methods, treatment, prognosis, etc.

Let patients have a comprehensive 

understanding of MHVR
Second time (the day 

before operation)

30 min Sharing the treatment history of discharged patients with 

MHVR

Set role models for patients to 

improve their confidence in curing 

MHVR
Third time (day 3 after 

operation)

30 min Explaining cautions for daily activities after MHVR and ways to 

alleviate postoperative mood changes

To release patients’ tension and 

anxiety

Fourth time (day 7 after 
operation)

30 min Family members were invited to share their opinions, and they 
were taught how to nurse patients after discharge

Let patients feel the warmth from the 
family and better return to the family

Abbreviation: MHVR, mechanical heart valve replacement.
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mark their current pain level on the line based on their pain status (i.e. length). 0 indicates no pain, 1 to 3 are mild pain, 4 
to 6 are moderate pain, and 7 to 10 are extreme pain.

Other Indicators
Infection incidence during hospitalization as well as length of hospital stay were calculated on the discharge day for each 
participant. In addition, each participant was subject to a 3-month follow-up. The medication status of the participants 
(whether participants missed doses, or took multiple doses, etc. in the previous 2 weeks) was recorded to evaluate the 
medication compliance of the participants. Evaluation criteria were identified to evaluate the medication compliance of 
participants: During the follow-up period, 3 or more times of missing doses, taking doses lower or higher than the 
standard ones was deemed as poor medication compliance of the participant, otherwise it was deemed as good 
medication compliance.16

Statistical Analysis
SPSS 26.0 statistical software was applied for data processing and analysis. PASS 15.0 was adopted for randomization as 
well as for power and significance level testing. Randomization was performed utilizing randomization lists. Continuous 
variables were in the form of mean ± standard deviation (SD), paired t-test was applied for intra-group difference test, 
and independent sample t-test was applied for inter-group difference test. Enumeration data were displayed as N (%), and 
chi-square test or Fisher’s exact test was selected for difference test method. P<0.05 indicated statistically inter- or intra- 
group significance.

Results
The Comparison of Baseline Data Between Two Groups
140 eligible patients undergoing MHVR were selected in this study and were randomly grouped. 70 patients for both 
experimental and control groups. In the experimental group, one patient had complications and another patient’s family 
refused to continue in the study. In the control group, 2 patients had complications. Thus, 136 participants were finally 
included in the study. The patients grouping routes were manifested in Figure 2.

24 males and 44 females were included in the control group, with the average age of 50.40 ± 9.56 years old. 15 
patients of them underwent mechanical aortic valve replacement (MAVR), 38 patients underwent mechanical mitral 
valve replacement (MMVR), and 15 patients underwent MAVR + MMVR. The left ventricular end-diastolic diameter 
(LVEDD) was 40.17 ± 3.05 mm, and the left ventricular end-systolic diameter (LVESD) was 31.73 ± 3.03 mm. 34 males 
and 34 females were included in the test group with the mean age of 49.59 ± 10.71 years old. 23 patients received 
MAVR, 30 patients received MMVR, and 15 patients received MAVR + MMVR. The LVEDD was 41.12 ± 2.67 mm, 
and the LVESD was 30.87 ± 2.23 mm. Other baseline levels were manifested in Table 2, and there was no statistical 
significance in baseline levels of participants between the groups.

The Comparison of GSES Between Two Groups
This study documented changes in GSES of preoperative and postoperative participants (Table 3). In the control group, 
the preoperative GSES (pre-GSES) was 2.52 ± 0.37 and the postoperative GSES (post-GSES) was 2.67 ± 0.43, with an 
intra-group statistical significance (t = −2.227, p=0.029). In the experimental group, the pre-GSES was 2.54 ± 0.49 and 

Figure 1 Visual analogue scale.
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post-GSES was 3.16 ± 0.33, with an intra-group statistical significance (t = −8.852, p<0.001). The inter-group post-GSES 
was statistically significant (t = −7.424, p<0.001).

The Comparison of SCL-90 and VAS Between Two Groups
This study recorded changes in SCL-90 of participants before and after surgery (Table 4). In the control group, 
preoperative SCL-90 (pre-SCL-90) was 1.69 ± 0.26 and postoperative SCL-90 (post-SCL-90) was 1.75 ± 0.26, 
with no intra-group significance (t = −1.299, p=0.198). In the experimental group, pre-SCL-90 was 1.61 ± 0.27 
and post-SCL-90 was 1.42 ± 0.22, with an intra-group significance (t = 5.120, p<0.001). The inter-group 
difference in post-SCL-90 was statistically significant (t = 7.936, p<0.001). In addition, changes in VAS were 
documented on the first and the seventh day after surgery (Table 4). In the control group, the pre-intervention 
VAS (pre-VAS) was 5.47 ± 1.18 and the post-intervention VAS (post-VAS) was 3.41 ± 1.12, with an intra-group 
significance (t = 10.365, p<0.001). In the experimental group, the pre-VAS was 5.13 ± 1.20 and the post-VAS was 
2.56 ± 1.04, with an intra-group significance (t = 12.648, p<0.001). The inter-group difference in post-VAS was 
statistically significant (t = 4.591, p<0.001).

Other Indicators
The incidence of infection during the hospital stay and medication compliance during the follow-up period were 
evaluated (Table 5). During hospitalization, 12 patients (12/68, 17.6%) in control group and 3 patients (3/68, 
4.4%) in experimental group had infection, and there was an inter-group statistical significance (X2 = NA, 

Figure 2 The routes for patients grouping.
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p=0.026). During the follow-up period, 49 patients (49/68, 72.1%) in the control group and 60 patients (60/68, 
88.2%) in the test group reflected good medication compliance, and there was an inter-group statistical signifi
cance (X2 = NA, p=0.030).

Table 2 The Baseline Levels of Participants

Baseline Control Group Experimental Group t/X2

Age (years old) 50.40±9.56 49.59±10.71 0.465
Sex n (%) NA*

Male 24 (35.3) 34 (50.0)

Female 44 (64.7) 34 (50.0)
Surgery type n (%) 2.625

MAVR 15 (22.1) 23 (33.8)

MMVR 38 (55.9) 30 (44.1)
MAVR+MMVR 15 (22.0) 15 (22.1)

LVEDD, mm 40.17±3.05 41.12±2.67 -1.920
LVESD, mm 31.73±3.03 30.87±2.23 1.873

AVOA, cm2 1.96±1.12 1.68±1.03 1.517

MOA, cm2 2.25±1.96 2.36±1.96 0.327
LVEF, % 49.79±3.80 50.04±3.81 0.383

Length of hospital stay, day 19.79±4.89 19.26±4.77 0.639

Note: *Fisher’s exact test, no X2 value. 
Abbreviations: MAVR, Mechanical aortic valve replacement; MMVR, Mechanical mitral valve replacement; 
LVEDD,  Left ventricular end-diastolic diameter; LVESD, Left ventricular end-systolic diameter; AVOA, Aortic 
valve orifice area; MOA, Mitral orifice area; LVEF, Left ventricular ejection fraction.

Table 3 GSES Comparison

Control Group Experimental Group t (Intra-Group) P (Intra-Group)

Pre-GSES 2.52±0.37 2.54±0.49 −0.259 0.796

Post-GSES 2.67±0.43 3.16±0.33 −7.424 <0.001

t (Intra-group) −2.227 −8.852
P (Intra-group) 0.029 <0.001

Note: P<0.001 indicates significance. 
Abbreviation: GSES, General Self-Efficacy Scale.

Table 4 SCL-90 and VAS Comparison Between Groups

Item Control Group Experimental Group t (Inter-Group) P (Inter-Group)

SCL-90 Pre-scl90 1.69±0.26 1.61±0.27 1.737 0.085

Post-scl90 1.75±0.26 1.42±0.22 7.936 <0.001

t (Intra-group) −1.299 5.120
P (Intra-group) 0.198 <0.001

VAS Pre-vas 5.47±1.18 5.13±1.20 1.662 0.099

Post-vas 3.41±1.12 2.56±1.04 4.591 <0.001
t (Intra-group) 10.365 12.648

P (Intra-group) <0.001 <0.001

Note: P<0.001 indicates significance. 
Abbreviations: SCL-90, Symptom Checklist 90; VAS, Visual analogue scale.
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Discussion
HVR is mainly divided into mechanical and bioprosthetic according to the different valve materials adopted. The 
European Society of Cardiology recommends bioprosthetic valve for patients over 70 years old, while mechanical 
valve is more recommended for younger patients, although mechanical valve means lifelong anticoagulant drug 
management.17 This prospective study analyzed the clinical significance of self-efficacy theory in MHVR patients and 
confirmed that self-efficacy intervention on the basis of normal nursing could effectively improve patients’ self-efficacy, 
mental health, medication compliance, and reduce the incidence of perioperative infection.

At present, self-efficacy intervention has become a supplement to many clinical disease treatments.18 People with 
strong self-efficacy have higher self-confidence.19 They adapt to abnormal conditions or discomfort during treatment, 
cooperate better with medical staff, and enjoy higher quality of life.20 In this study, MHVR patients who underwent 
self-efficacy intervention had a more significant improvement in self-efficacy. And the results of the SCL-90 
questionnaire also proved that the mental health of the experimental group was better than that of the control 
group. This might be an effect of self-efficacy on mental health. McCusker et al9 reported that self-efficacy has 
a positive impact on the improvement of depression, which was similar to the results of this article. The reason for this 
result may lies in that the self-efficacy intervention emphasizes relieving the tension of hospitalized patients and 
relieving the stress of patients through family assistance as well as the assistance of nurses. Razurel et al21 suggested 
that stress or stress levels are significantly associated with depression and anxiety, and this view also supported our 
findings.

Patients with MHVR were at increased risk of thrombotic complications while facing INR monitoring problems,22 

which seriously affected their life quality and placed a higher demand on patients’ medication compliance. The results of 
this study confirmed that patients’ medication compliance was significantly improved after self-efficacy intervention. The 
reason for this might be that patients were subject to systemic self-efficacy intervention. They fully understood MHVR, 
realized the importance of self-efficacy for controlling the disease progression and improving their prognosis. Thus, their 
self-efficacy was actively cultivated and medication compliance was enhanced. In a systematic review of the relationship 
between self-efficacy and medication compliance, it was stated that high levels of self-efficacy can promote medication 
compliance,23 which was similar to the results of this study. However, Daniali et al24 reported the effect of self-efficacy 
on medication compliance in patients with chronic diseases, and pointed out that there is no significant correlation 
between the improvement of self-efficacy and medication compliance of patients, which was different from the results of 
this study. The reason for this might be due to the different study subjects. In addition, postoperative infections can 
increase the complexity of patient’s treatment.25 Therefore, the prevention of postoperative infection, which requires 
constant observation and monitoring, as well as strict adherence to nursing methods, is of great importance. However, it 
is not always possible for the medical staff to take care of the patient, at which point patients and their caregiver become 
critical.26 By patients’ improving self-efficacy, strengthening the communication with medical staff, and improving 
initiative, the infection could be prevented and reduced. Our findings revealed that patients with self-efficacy intervention 
had a more advantageous incidence of infection during hospitalization, also, the VAS for pain suggested better results. 

Table 5 Other Indicators

Item Control Group Experimental Group X2 P

Infection incidence, n (%) NA* 0.026
Yes 12 (17.6) 3 (4.4)

No 56 (82.4) 65 (95.6)

Medication compliance, n (%) NA* 0.030
Good 49 (72.1) 60 (88.2)

Poor 19 (27.9) 8 (11.8)

Note: *Fisher’s exact test, no X2 value.
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The above results indicated that self-efficacy intervention could improve the postoperative recovery of patients and has 
a positive effect on the life quality of MHVR patients.

This study still has some limitations. First, the correlation between self-efficacy and the improvement of SCL-90 
was not analyzed. Second, due to the difficulty in follow-up, the incidence rate of postoperative complications was 
not tracked for a long time, including infective endocarditis, thrombosis, bleeding and other events in participants.

In sum, this prospective study discusses the impact of self-efficacy intervention on the recovery of MHVR patients in 
the perioperative period. For patients undergoing MHVR, postoperative self-efficacy intervention could actively mobilize 
the patient’s self-efficacy, enhance their postoperative medication compliance, and improve their postoperative recovery. 
This study provides EBM evidence for the application of self-efficacy intervention to the postoperative nursing of 
patients undergoing MHVR.
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