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Abstract
Background
Coronary artery disease (CAD) patients who have undergone coronary artery bypass grafting (CABG) often experience a severe psychological burden for a long period of time, which can adversely affect their post-operative prognosis. Therefore, this study aimed to evaluate the effect of a web-based Information-Knowledge-Attitude-Practice (WIKAP) continuous intervention on the psychological status, medical compliance, and quality of life (QoL) in patients with CAD after CABG surgery.

Methods
A parallel randomized clinical trial enrolled 174 CAD patients who underwent CABG at our hospital between January 2018 and December 2019. The participants were randomly divided into the Control and WIKAP group and received intervention for 12 months. The scores for anxiety, depression, medical compliance, and QoL were assessed on the first day (M0), 3rd month (M3), 6th month (M6), 9th month (M9) and 12th month (M12) after discharge. Furthermore, the occurrence of major adverse cardiac and cerebrovascular events (MACCE) was analyzed using the Kaplan-Meier curve and Cox proportional regression models for an additional 24-month follow-up period without any intervention.

Results
After the 12-month intervention, the scores of anxiety and depression were significantly reduced in the WIKAP group at M9 and M12 compared to those in the Control group (all P < 0.05). Additionally, the scores of medical compliance in the WIKAP group were remarkably elevated at M6, M9, and M12 compared with those scores in the Control group (all P < 0.05). Furthermore, the QoL scores were lower in the WIKAP group at M6, M9, and M12 compared to the Control group (all P < 0.05). However, the MACCE-free survival showed no significant difference between the two groups (P > 0.05). Cox proportional regression analysis also showed that the nursing intervention (Control vs. WKIAP) was not associated with the incidence of MACCE.

Conclusion
WIKAP nursing intervention effectively improved the psychological health, medical compliance, and QoL in CAD patients who underwent CABG operation, but it did not prolong MACCE-free survival.

Trail registration
The study is registered in isrctn.org: ISRCTN13653455.
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Introduction
Coronary artery disease (CAD), one of the most commonly diagnosed cardiovascular diseases (CVD), has been rapidly increasing among the Chinese population in recent years [1, 2]. A recent report has confirmed that nearly 11 million patients with CVD in China benefit from coronary artery bypass grafting (CABG) operations throughout the country [3], which demonstrated effective efforts to improve symptoms of coronary artery lesions, restore blood supply, prevent myocardial infarction, and increase patients’ chances of survival [4]. Nevertheless, due to the inevitable pathological and physiological dysfunctions caused by the CABG postoperative procedure, it takes a long time for CAD patients to recover, especially after they are discharged from the hospital [5]. For instance, prior literature has illustrated that during the lengthy and uncertain rehabilitation period, a majority of patients who undergo CABG surgery experience symptoms such as fatigue, sleeplessness, fear, irritability, anxiety, and depression. These symptoms can directly impact the poor prognosis and increase the risk of major adverse cardiac and cerebrovascular events (MACCE) among patients with CAD [6]. Therefore, helping postoperative CABG patients improve their rehabilitation process and reduce the risk of CAD recurrence is considered a challenging task for medical staff to overcome.
Accumulating evidence has demonstrated that continuous nursing could effectively meet the needs of CVD patients and their caregivers by providing prolonged high-quality medical services for cardiac rehabilitation [7]. Currently, the Information-Knowledge-Attitude-Practice (IKAP) theory, regarded as a relational nursing model, has been applied in clinical nursing care work and has achieved prominent effects on patients with various disorders, such as chronic obstructive pulmonary disease [8], cerebrovascular disease [9], and gastric cancer [10]. According to the IKAP theory, it requires hierarchical connections of four continuous progressions: “Information” and “Knowledge” are the fundamental steps to guarantee the alternation of a patient’s improper health-related behaviors. It allows medical staff to instruct patients in sufficiently grasping disease-related knowledge and strengthening their awareness by providing them with professional and systematic education. Meanwhile, “Attitude” and “Practice” are referred to as the driving forces that guide patients to improve their positive attitudes and self-care abilities to solve the difficulties they face during the rehabilitation period [11, 12]. However, little is known about the efficacy of the IKAP continuous nursing model in improving the recovery of CAD patients after CABG surgery.
Based on the rapid development of Internet technology in China over the past few years, it has become very convenient for nursing providers to communicate with their patients at any time using digital tools [13]. Therefore, the aim of this study was to establish a web-based IKAP continuous intervention model (WIKAP) for CAD patients after CABG surgery and evaluate its application value, which might provide evidence for the clinical guidance of post-operative management for CABG patients.

Materials and methods
Study design and participants
The clinical data of 174 patients who underwent CABG surgery at Shengjing Hospital Affiliated to China Medical University (Shenyang, China) from January 10th, 2018, to December 10th, 2019, were enrolled into this study. Firstly, the eligible participants were randomly divided into two groups: the Control group (n = 87) and the WIKAP group (n = 87). The inclusion criteria were as follows: (1) diagnosed with CAD and underwent CABG surgery for the first time; (2) patients or their direct caregivers were capable of using web-based social media platforms (such as WeChat and QQ); (3) age > 18 years old; (4) in good mental condition and possess proper communication abilities; (5) willing to participate in this study voluntarily and sign the written informed consent. The exclusion criteria were as follows: (1) had cognitive or psychiatric disorders; (2) combined with other severe organ dysfunctional disorders; (3) unwilling to cooperate with researchers for any reason or refusal of receiving care intervention; (4) lack of vision, speaking, reading, or writing abilities; (5) experienced acute psychological or physical incidents; (6) died after the CABG operation; (7) a history of myocardial infarction or previous revascularization. The general demographic information was collected from each individual during hospitalization.

Intervention methods
Conventional nursing care intervention
Before discharge, the routine nursing procedure was performed on patients in the Control group, which allowed responsible nursing staff to provide face-to-face oral education to patients and their caregivers regarding health knowledge about CABG operation programs, diet, medication, psychological consultation, and postoperative attention to complications. This education was given only once. Furthermore, regular follow-up was conducted via telephone every month after discharge. During these follow-up calls, attending nurses provided verbal reminders to patients about routine nursing education.

WIKAP intervention group
Besides providing routine nursing guidance, the participants in the WIKAP group received continuous nursing intervention based on the IKAP theory through the Internet. Primarily, a WIKAP continuous nursing team was established, comprising one emergency medicine physician, one cardiovascular physician, one psychologist, one head nurse, and four senior nurses. They were responsible for designing nursing plan, implementing it, and collecting and analyzing follow-up data. Subsequently, the team members were trained to master the methods and skills of implementing WIKAP continuous nursing in patients who underwent CABG surgery. The WIKAP continuous nursing intervention was implemented and lasted for 12 months after discharge. The procedures were listed as follows (details in Table 1):
Table 1The procedures for implementing the WIKAP nursing program among CAD patients after CABG surgery


	Procedures
	Contents

	Information
collection
	• WIKAP nursing team: Create a professional WIKAP continuous nursing team comprising of one emergency medicine physician, one cardiovascular physician, one psychologist, one head nurse, and four senior nurses. This team will be responsible for planning, designing, implementing, and analyzing follow-up data.
• Health record establishment: Collect each patient’s health record before discharge: including personal data, such as age, gender, disease condition, disease-related knowledge, medication, diet, and psychological status.
• WIKAP intervention implementation: Design a targeted WIKAP nursing program based on each patient’s specific needs and implement it immediately after discharge.

	Knowledge
education
	• “WeChat and QQ”a Nursing Group establishment: All participants are invited to join the “CABG Recovery Experience Share and Exchange Family” nursing groups on QQ and WeChat for online communication and follow-up.
• Knowledge education program: CAD-related knowledge is sent to participants via the WeChat and QQ nursing group at 17: 00 PM every Tuesday and Friday. The updated information includes a basic understanding of coronary disease, guidance on medication usage, precautions regarding potential possible adverse effects, appropriate rehabilitation exercise, daily self-care techniques, dietary interventions, and psychological management.
• Our nursing team experts conducted regular educational seminars to encourage patients and their caregivers to attend online meeting and learn professional knowledge about CABG rehabilitation.
• Response to patients’ questions: Our nursing staff will be responsible for answering the online questions they ask at 15:00 PM every day.

	Attitudes generation
	• Weekly video follow-up: One-to-one weekly video follow-up sessions are conducted after discharge to track the participants’ recovery progress and performance. For patients with poor compliance behavior, one-to-one education is needed to help them understand the potential adverse consequences of incorrect behaviors.
• Remind caregivers to constantly consider the patient’s health-related behaviors and instruct them on how to encourage patients to build their confidence.
• Successful recovery experience sharing: In order to help patients regain their confidence, we invite previous patients who have successfully recovered to share their self-care experiences via WeChat and Tencent QQ groups every Sunday at 19:00 PM.
• Establishment of a stable nurse-patient relationship: Encourage patients to share their inner feelings and provide targeted psychological guidance every Sunday at 19:00 PM.

	Practice formation
	• Remind patients to take their daily medication at 9:00 AM every day.
• Monitor each patient’s recovery process: All patients are encouraged to record their daily diet, activities, and physical reactions in the WeChat and Tencent QQ group.
• Update self-care plan: The responding nurses constantly adjust the nursing plan to better suit each patient’s condition based on their daily behavioral performance and records during the weekly follow-up visits.
• Patients’ compliance improvement: If the patients do not adhere to the care plan (including diet, medication, exercise, and psychological well-being), the nursing staff will assist them in promptly modifying their daily behaviors. These patients will be critically focused on by our nursing staff to ensure that their desired goals are achieved during the next follow-up visit.


Notes: CABG, coronary artery bypass grafting; CAD, coronary heart disease; WIKAP, web-based Information-Knowledge-Attitude-Practice. aWeChat and Tencent QQ software: the most popular social media application in China





Outcome measurements
Depression and anxiety evaluation
The Hospital Anxiety and Depression Scale (HADS), originally developed by Zingmod and Snaith, is widely used to measure anxiety and depression states among various populations in hospital and outpatient clinic settings [14]. The Chinese version of the self-administered HADS was validated for good reliability and validity by previous researchers in Chinese patients with CAD [15, 16]. The HADS includes two subscales: HADS-A for anxiety assessment and HADS-D for depression assessment. Both HADS-A and HADS-D are rated on a 4-point Likert scale and includes 7 scoring items. The total score ranges from 0 to 21, with score of 0–7 indicating no depression or anxiety, 8–10 indicating mild depression or anxiety, 11–14 indicating moderate depression or anxiety, and 15–21 indicating severe depression or anxiety. If the score of HADS-A or HADS-D > 7, it is considered as anxiety or depression.

Medication compliance
The patient’s medication compliance was assessed using the Chinese version of Morisky’s Medication Adherence Scale (MMAS-8) (Reliability and validity of a modified 8-item Morisky Medication Adherence Scale in patients with chronic pain) [17]. The scale consists of 8 items that requires a “Yes” or “No” response. The total score was 8 points, of which a score < 6 indicated low compliance, a score between 6 and 7 indicated medium compliance, and a score = 8 indicated high compliance.

Quality of life (QoL) measurement
The QoL was measured using the Chinese version of the 12-Item Short-Form Health Survey (SF-12), a shorter version of the previous Short Form 36 Health Survey (SF-36) [18]. The SF-12 consists of 2 subscales: the Physical Component Summary (PCS) and the Mental Component Summary (MCS) to determine the physical and emotional health status, respectively. Each subscale contains 12 items, with a total score ranging from 1 to 100. Higher scores indicated better health-related QoL among the participants.

Follow-up for MACCE assessment
After the 12-month intervention period, a subsequent follow-up period without any intervention was conducted for an additional 24 months (total 36-month follow-up) through telephone contact or hospital readmission to monitor the occurrence of the MACCE events. The occurrence of MACCE among these CAD patients was defined as the complex of repeat revascularization, stroke, myocardial infarction, and death according to the clinical diagnoses [19].


Data collection
During the 12-month intervention follow-up period, the scores for anxiety, depression, MMAS-8, and QoL were assessed on the first day (M0), 3rd month (M3), 6th month (M6), 9th month (M9) and 12th month (M12) after discharge. The rate of MACCE occurrence was recorded throughout the entire 36-month follow-up period.

Sample size
PASS V11.0 software (NCSS, LLC, USA) was used to calculate the sample size in this study. According to a previous report [15], the sample size was estimated based on the predetermined anxiety/depression rates at M12: 35% in the Control group and 15% in the WIKAP group, respectively. Based on the power of variation (1-β) at 80%, a two-sided significance level (α) of 5%, and accounting for a minimum attrition rate of 20%, it was necessary to recruit 87 CAD patients who had undergone CABG operation in each group.

Statistical analysis
On the basis of the intention-to-treat (ITT) principle [20], all 174 participants were included in the final analyses, and the last observation carried forward (LOCF) method was used to handle the missing data. The statistical data were analyzed and graphed using SPSS statistical analysis software version 26.0 (IBM Corp., NY, USA) and GraphPad Prism software version 7.01 (GraphPad Software Inc., Chicago, USA). The continuous data were verified to conform to the normal distribution and described as mean ± standard deviation (SD). The categorical data were expressed as numbers (n) and percentages (%). A Chi-square test, Student’s t-test, or Wilcoxon rank-sum test was used to compare the two groups. Kaplan-Meier curve was used to describe the MACCE-free survival during the 36-month follow-up period, and the difference in the survival rate between the two groups was calculated using the log-rank test. Univariate and multivariate Cox proportional hazard regression models were performed to analyze the nursing interventions associated with the occurrence of MACCE. P < 0.05 indicated statistically significant.


Results
Study flow
As shown in Fig. 1, a total of 210 CAD patients who underwent CABG operation were initially recruited. However, 36 cases were excluded due to their unqualified conditions. Eventually, data from 174 patients in both groups were collected until the end of the analysis according to the ITT principle. As shown in Table 2, the average age of patients in the Control group was 60.80 ± 9.39 years old (range 42–75), with a female/male ratio of 36/51, while patients in the WIKAP group had an average age of 61.09 ± 8.08 years old (range 42–77) and a female/male ratio of 39/48. No significant difference was found among the sociodemographic characteristics, such as age, gender, body mass index (BMI), education, annual household income, employment, marital status, and residence, between the Control group and WIKAP group (all P > 0.05, Table 2). For clinical parameters, the most common risk factors for CAD in the Control group were hypertension (56.32%), followed by a history of smoking (43.68%) and hyperlipidemia (40.23%); while in the WIKAP group, the most common risk factors were a history of smoking (55.17%), hyperlipidemia (51.72%), and hypertension (49.43%), respectively. However, there were no significant differences in CAD risk factors, New York Heart Association (NYHA) classification, lesion vessels, and left ventricular ejection fraction (LVEF) between the two groups at baseline (all P > 0.05, Table 2).
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Fig. 1Study flow diagram


Table 2Comparison of baseline characteristic of CAD patients undergone CABG operation between the two groups (n = 174)


	Items
	Control group
(n = 87)
	WIKAP group
(n = 87)
	t/x2
	P

	Age (years), Mean ± SD
	60.80 ± 9.39
	61.09 ± 8.08
	0.283
	0.778

	Gender, No. (%)
	 	 	 	 
	 Female
	36 (41.38)
	39 (44.83)
	0.211
	0.646

	 Male
	51(58.62)
	48 (55.17)
	 	 
	BMI (kg/m2), Mean ± SD
	23.62 ± 2.05
	24.09 ± 2.09
	1.505
	0.134

	Education level, No. (%)
	 	 	 	 
	 Middle school or less
	57 (65.52)
	49 (56.32)
	1.545
	0.214

	 High school or above
	30 (34.48)
	38 (43.68)
	 	 
	Marital status
	 	 	 	 
	 Married
	59 (67.82)
	68 (78.16)
	2.361
	0.124

	 Single/Widowed/Divorced
	28 (32.18)
	19 (21.84)
	 	 
	Employment status, No. (%)
	 	 	 	 
	 Employed
	34 (39.08)
	41 (47.13)
	1.148
	0.284

	 Unemployed
	53 (60.92)
	46 (52.87)
	 	 
	Annual household income, No. (%)
	 	 	 	 
	 &lt; 30,000
	19 (21.84)
	23 (26.44)
	1.616
	0.446

	 30,000–50,000
	36 (41.38)
	28 (32.18)
	 	 
	 &gt;50,000
	32 (36.78)
	36 (41.38)
	 	 
	Living location, No. (%)
	 	 	 	 
	 Urban
	46 (52.87)
	51 (68.62)
	0.582
	0.445

	 Rural
	41 (47.13)
	36 (41.38)
	 	 
	NYHA classification, No. (%)
	 	 	 	 
	 I-II
	58 (66.67)
	52 (59.77)
	0.890
	0.346

	 III
	29 (33.33)
	35 (40.23)
	 	 
	Lesion vessels, No. (%)
	 	 	 	 
	 1
	5 (5.75)
	4 (4.60)
	0.861
	0.650

	 2
	48 (55.17)
	54 (62.07)
	 	 
	 ≥3
	34 (39.08)
	29 (33.33)
	 	 
	CAD risk factors, No (%)
	 	 	 	 
	 Hypertension
	49 (56.32)
	43 (49.43)
	0.830
	0.362

	 Hyperlipidemiaa
	35 (40.23)
	45 (51.72)
	2.314
	0.128

	 Diabetes
	28 (32.18)
	20 (22.99)
	1.841
	0.175

	 Smoker history
	38 (43.68)
	48 (55.17)
	2.299
	0.129

	 Family history of CAD
	19 (21.84)
	12 (13.79)
	1.923
	0.166

	LVEF, No. (%)
	 	 	 	 
	 &lt;50%
	30 (34.48)
	24 (27.59)
	0.967
	0.326

	 ≥50%
	57 (65.52)
	63 (72.41)
	 	 

Notes: Statistical analysis was calculated by Student’s t-test or Chi-square test. BMI, body mass index; CABG, coronary artery bypass grafting; CAD, coronary heart disease; LVEF, left ventricular ejection fraction; NYHA, New York heart association; SD, standard deviation; WIKAP, web-based Information-Knowledge-Attitude-Practice. aHyperlipidemia was defined as total cholesterol ≥ 6.22 mmol/L, low-density lipoprotein cholesterol > 4.14 mmol/L, high-density lipoprotein cholesterol < 1.04 mmol/L, or triglyceride ≥ 2.26 mmol/L




The effect of web-based IKAP intervention on anxiety
There was no significant difference in HADS-A scores between the Control group and the WIKAP group at M0 (P = 0.634), M3 (P = 0.668), or M6 (P = 0.290) time points (Fig. 2A). However, the HADS-A scores were significantly reduced in the WIKAP group at M9 (P = 0.029) and M12 (P = 0.001) compared to the Control group (Fig. 2A). The results also showed that the anxiety rate was similar between the two groups at M0 (P = 0.757), M3 (P = 0.447), and M6 (P = 0.284) (Fig. 2B). However, the number of anxious patients was significantly lower in the WIKAP group at M9 (P = 0.036) and M12 (P = 0.024) compared to those in the Control group (Fig. 2B). Furthermore, the change in HADS-A score (M12-M0) was more pronounced in the WIKAP group than that in the Control group (P  < 0.001, Fig. 2C). However, no significant difference in anxiety severities was found at M0 (P = 0.623), M3 (P = 0.769), M6 (P = 0.632), M9 (0.768), or M12 (P = 0.644) between the two groups (Fig. 2D).
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Fig. 2The effect of WIKAP nursing on anxiety in CAD patients with CABG post-operation. A The comparison of HADS-A score, B Anxiety rate, C HADS-A score change (M12-M0), and D The distribution of anxiety severity between the Control and WIKAP groups at M0, M3, M6, M9, and M12 post-intervention. P < 0.05 was considered statistically significant



The influence of web-based IKAP intervention on depression
As shown in Fig. 3A, similar HADS-D scores were obtained from patients in the both groups at M0 (P = 0.694), M3 (P = 0.500), or M6 (P = 0.166) during the 12-month follow-up (Fig. 3A). However, the HADS-D scores were significantly lower in the WIAKP group compared to the Control group at M9 (P = 0.008) and M12 (P = 0.001) post-intervention (P < 0.05, respectively, Fig. 3A). Moreover, there was no significant difference in the depression rate between the two groups at M0 (P = 0.756), M3 (P = 0.543), or M6 (P = 0.361) (Fig. 3B). However, at M9 and M12 post-intervention, the depression rates were significantly lower in the WIKAP group compared to those in the Control group (P = 0.028 and P = 0.019, respectively, Fig. 3B). Additionally, the patients in the WIKAP group showed an obviously change in HADS-D score (M12-M0) compared with that in the Control group (P  < 0.001, Fig. 3C). As for the detection of depression severity, the results revealed that the severity of depression in the WIKAP group were similar to those in the Control group at M0 (P = 0.486), M3 (P = 0.421), M6 (P = 0.730), M9 (P = 0.735), and M12 (P = 0.295) time points (Fig. 3D).
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Fig. 3The influence of WIKAP nursing on depression in CAD patients with CABG post-operation. A The comparison of HADS-D score, B Depression rate, C HADS-D score change (M12-M0), and D The distribution of depression severity between the Control and WIKAP groups at M0, M3, M6, M9, and M12. P < 0.05 was considered statistically significant



The effect of web-based IKAP intervention on medication compliance
During the 12-month intervention period, although the temporal trend curve of MMAS-8 showed that there was no significant difference in medication compliance between the Control and WIKAP groups at M0 (P = 0.631) and M3 (P = 0.126) (Fig. 4A), the MMAS-8 scores gradually improved in both groups. Patients from the WIKAP group showed significantly elevated MMAS-8 scores at M6 (P  < 0.001), M9 (P  < 0.001), and M12 (P  < 0.001) compared to the corresponding scores in the Control group (Fig. 4A). Moreover, the change of the MMAS-8 score (M12-M0) in the WIKAP group was apparently higher than that in the Control group after 12 months post-intervention (P  < 0.001, Fig. 4B).
[image: ]
Fig. 4The effect of WIKAP nursing on medication compliance in CAD patients with CABG post-operation. A The comparison of MMAS-8 score and B MMAS-8 score change (M12-M0) between the Control and WIKAP groups at M0, M3, M6, M9, and M12. P < 0.05 was considered statistically significant



The impact of web-based IKAP nursing on QoL
The SF-12 PCS scores of patients at M0 (P  = 0.358) and M3 (P  = 0.115) were similar between the Control group and WIKAP group (Fig. 5A). However, the SF-12 PSC scores were apparently increased in the WIKAP group at M6 (P  = 0.003), M9 (P  < 0.001) and M12 (P  < 0.001) compared with those in the Control group (Fig. 5A). Moreover, there was no significant difference in SF-12 MCS scores between the Control group and the WIKAP group at M0 (P  = 0.438) and M3 (P  < 0.056) (Fig. 5B). However, the SF-12 MCS scores were significantly higher in the WIKAP group at M6 (P  = 0.002), M9 (P  < 0.001), and M12 (P  < 0.001) post-intervention compared to those in the Control group (Fig. 5B). Furthermore, the changes in SF-12 PSC (M12-M0) score and SF-12 MCS score (M12-M0) were much higher in the WIKAP group than those in the Control group after the 12-month intervention (P  < 0.001, respectively, as shown in Fig. 5C and D).
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Fig. 5The impact of WIKAP nursing on QoL in CAD patients with CABG post-operation. A The comparison of SF-12 PCS score and B SF-12 MCS score between the Control and WIKAP groups at M0, M3, M6, M9, and M12. C The comparison of SF-12 PCS score change (M12-M0) and D SF-12 MCS score change (M12-M0) between the Control and WIKAP groups. P < 0.05 was considered statistically significant



The effect of web-based IKAP nursing on MACCE occurrence
The incidence of MACCE was monitored and recorded throughout the entire 36-month follow-up period for all participants in this study. The findings revealed that the incidence of MACCE was observed in both groups (Table 3), and the occurrence rate for each MACCE, including myocardial infarction (P  = 0.700), stroke & thromboembolism (P  = 0.469), repeat revascularization (P  = 0.350), and death (P  = 0.312) showed no significant difference between the WIKAP group and the Control group (Table 3). The total number of MACCE occurrences in the WIKAP group was 11 cases (12.64%), which was relatively lower than that in the Control group (19 cases, 21.84%), but without a significant difference (P  = 0.108, Table 3). Meanwhile, we also found that although the MACCE-free survival curve during the 36-month follow-up between the Control group and WIKAP group showed no statistical significance (P = 0.083, Fig. 6), the trend of MACCE-free survival in the WIKAP group was slightly longer than that in the Control group (Fig. 6).
Table 3The comparison of MACCE occurrence in CAD patients after CABG surgery between the two groups during a 36-month follow-up


	Items
	Control group
(n = 87)
	WIKAP group
(n = 87)
	χ2
	P

	Myocardial infarction, no (%)
	4 (4.60)
	3 (3.45)
	0.150
	0.700

	 	5 (5.75)
	3 (3.45)
	0.527
	0.469

	Repeat revascularization, no (%)
	7 (8.05)
	4 (4.60)
	0.881
	0.350

	Cardiac deatha, no (%)
	3 (3.45)
	1 (1.15)
	1.024
	0.312

	Total MACCE, no (%)
	 	 	2.578
	0.108


Notes: Statistical analysis was calculated by Student’s t-test. CABG, coronary artery bypass grafting; CAD, coronary heart disease; MACCE, major adverse cardiac and cerebrovascular events; WIKAP, web-based Information-Knowledge-Attitude-Practice. aCardiac death is defined as death caused by heart failure or acute coronary syndrome



[image: ]
Fig. 6Kaplan-Meier curve analysis of MACCE-free survival in CAD patients with CABG post-operation between the Control and WIKAP groups during a 36-month follow-up. P < 0.05 was considered statistically significant



Cox proportional hazards regression analysis for MACCE occurrence
As shown in Table 4, the univariate Cox regression analysis revealed that WIKAP (vs. Control) was not associated with the occurrence of MACCE (P = 0.089, HR = 0.525, 95% CI 0.250–1.104). However, age (P = 0.003, HR = 3.058, 95% CI 1.455–6.427), NYHA classification (III) (P = 0.014, HR = 2.492, 95% CI 1.200-5.173), more lesion vessels (P = 0.002, HR = 3.224, 95% CI 1.524–6.776), hypertension (P = 0.004, HR = 3.711, 95% CI 1.517–9.080), and diabetes (P = 0.005, HR = 2.820, 95% CI 1.378–5.772) were identified as risk factors for the occurrence of MACCE in CAD patients (Table 4). According to the results of the univariate Cox regression model, the risk factors with P < 0.05 were further analyzed in the multivariate Cox proportional hazard regression analysis. The analysis revealed that age (P = 0.043, HR = 2.243, 95% CI 1.027–4.897), NYHA classification (III) (P = 0.006, HR = 2.763, 95% CI 1.329–5.743), presence of more lesion vessels (P = 0.012, HR = 3.185, 95% CI 1.293–7.846), hypertension (P = 0.026, HR = 2.431, 95% CI 1.112–5.317), and diabetes (P = 0.024, HR = 2.356, 95% CI 1.119–4.961) were identified as independent risk factors for the occurrence of MACCE in CAD patients (Table 4).
Table 4Cox proportional hazards regression analysis of variables associated with the occurrence of MACCE among CAD patients after CABG surgery


	 	Univariate analysis
	Multivariate analysis

	Variables
	HR
	95% CI
	P
	HR
	95% CI
	P

	Group (Control vs. WIKAP)
	0.525
	0.250–1.104
	0.089
	 	 	 
	Age (≥ 65 years)
	3.058
	1.455–6.427
	0.003
	2.243
	1.027–4.897
	0.043

	Age (≥ 25 kg/m2)
	0.907
	0.424–1.937
	0.801
	 	 	 
	Male
	0.705
	0.336–1.483
	0.357
	 	 	 
	Higher education level
	0.893
	0.425–1.877
	0.765
	 	 	 
	Single/windowed/divorced
	1.233
	0.564–2.691
	0.600
	 	 	 
	Employed
	0.827
	0.398–1.718
	0.611
	 	 	 
	Lower annual household income
	0.893
	0.393–2.081
	0.793
	 	 	 
	Rural
	0.920
	0.447–1.893
	0.820
	 	 	 
	NYHA classification (III)
	2.492
	1.200-5.173
	0.014
	2.763
	1.329–5.743
	0.006

	More lesion vessels
	3.224
	1.524–6.776
	0.002
	3.185
	1.293–7.846
	0.012

	Hypertension
	3.711
	1.517–9.080
	0.004
	2.431
	1.112–5.317
	0.026

	Hyperlipidemia
	0.760
	0.366–1.578
	0.462
	 	 	 
	Diabetes
	2.820
	1.378–5.772
	0.005
	2.356
	1.119–4.961
	0.024

	Smoker history
	2.005
	0.939–4.284
	0.072
	 	 	 
	Family history of CAD
	1.758
	0.782–3.949
	0.172
	 	 	 
	LVEF (&lt; 50%)
	1.609
	0.775–3.341
	0.202
	 	 	 

Notes. BMI, body mass index; CABG, coronary artery bypass grafting; CAD, coronary heart disease; CI, confidence interval; HR, hazard ratio; MACCE, major adverse cardiac and cerebrovascular events; LVEF, left ventricular ejection fraction; NYHA, New York heart association; WIKAP, web-based Information-Knowledge-Attitude-Practice. P < 0.05 was considered significant





Discussion
To the best of our knowledge, this is the first study to examine the effects of the WIKAP intervention on the health outcomes of CAD patients who have undergone CABG surgery in China. In the present study, a novel WIKAP continuous nursing program was designed and implemented for CAD patients after CABG surgery. We found that a web-based continuous intervention service called WIKAP, implemented through the Internet, could significantly reduce anxiety and depression in CAD patients. Additionally, it remarkably improved medication compliance and QoL during the 12-month intervention follow-up. These findings suggested that WIKAP continuous intervention had the potential to supplement the deficiencies and limitations of conventional routine nursing to some extent. However, the implementation of WIKAP showed no significant advantage in reducing MACCE occurrence compared to the control group during the entire 36-month follow-up period, which requires further investigation.
It is worth mentioning that the implementation of novel continuous nursing models has been found to yield positive results in the rehabilitation of CAD patients undergoing CABG. For instance, Jin et al. have suggested that family nursing combined with the network could effectively improve the prognosis and QoL in patients who underwent CABG [21]. Ma et al. have further stated that adverse emotions, QoL, and CAD risk could be obviously improved in patients who have undergone CABG surgery by utilizing a WeChat-based nursing program [15]. Nowadays, with the widespread availability of the Internet to the majority of the population in China, various social software platforms such as QQ and WeChat (with approximately one billion users) have become the most popular communication tools for Chinese people to exchange electronic information with each other [22]. Therefore, targeted nursing interventions that take advantage of the Internet have been confirmed to efficiently assist CAD patients and their caregivers in gaining a comprehensive understanding of the disease’s pathogenesis, progression, complications, and risk factors [7, 23]. However, the impact of the WIKAP continuous nursing intervention on the rehabilitation of CAD patients following CABG operation remains largely unknown.
According to the IKAP theory, patients who receive proper and effective disease-related knowledge based on their individual needs are more likely to enhance their self-care abilities, boost their confidence, and ultimately translate this health-related knowledge into actual practice to improve their own healthy behaviors [10, 24]. In regard to CAD patients who have undergone CABG, prior researchers have suggested that the establishment of a close nurse-patient interaction has been confirmed to play a critical role in enhancing their compliance and restoring their confidence after being discharged [25]. Consistently, in the current study, the medical compliance index MMAS-8 was obviously increased in the WIKAP group over the 12-month intervention period, particularly at M6, M9, and M12 time points, suggesting the positive impact of the WIKAP continuous nursing program on improving patient medication compliance after CABG operation. These findings might be explained by the fact that the instant messaging functions of Internet social media platforms like WeChat and QQ allowed nursing workers to promptly identify potential risk factors that influenced patients’ health-related behaviors based on the WIKAP theory. This enabled them to solve problems in real-time, greatly benefiting patients and further enhancing their motivation to engage in the WIKAP nursing program. Similarly, previous literature has also emphasized that the IKAP theory could effectively encourage patients to take a more active role in disease management and consciously learn useful self-care skills to solve their own problems, as compared to the conventional routine nursing mode [10].
Most patients who undergo CABG are inevitably going to experience feelings of tension and fear, both before and after surgery [26]. Nevertheless, during the short-term hospitalization, it is impossible for patients to acquire all the knowledge and skills necessary for disease management solely from the nursing staff. Accordingly, once the sudden gap in care arises after discharge, many patients and their caregivers often feel helpless in dealing with the disease-related challenges they encounter during the extended period of rehabilitation, particularly for patients living in rural areas with limited access to medical facilities [27]. Therefore, insufficient knowledge and lack of professional nursing guidance always result in significant psychological burdens for most patients with CAD undergoing CABG surgery, which are even correlated with poor QoL [28]. In our study, we utilized the WIKAP nursing intervention through Internet dissemination. The responding nurse encouraged patients to actively share and exchange their experiences about CABG rehabilitation in certain QQ and WeChat groups. Once patients with severe anxiety and negative emotions were identified, they would receive private psychological counseling from our professional therapist. The goal of this counseling is to help these patients overcome their negative mental feelings and regain their confidence, using the WIKAP theory as a guide. Accordingly, our findings showed that the anxiety and depression indexes, HADS-A and HADS-D scores, were gradually reduced in the WIKAP group. A significant difference was observed between the WIKAP and the Control groups at M9 and M12 post-intervention. Additionally, the QoL indicators SF-12 PCS and SF-12 MCS scores were apparently elevated in the WIKAP group compared to those corresponding scores in the Control group at M6, M9, and M12 post-intervention, suggesting a significant improvement in physical activity and mental status among patients who received WIKAP continuous nursing intervention.
Accumulating evidence has demonstrated that the occurrence of MACCE was closely associated with impaired physical function and psychological status in patients with CAD after CABG surgery. This association has been shown to have a negative impact on prognosis and increase mortality rates [29]. In the present study, considering that the implementation of WIKAP continuous nursing intervention had a positive impact on patients by enhancing their psychological well-being and improve their QoL, we assumed that WIKAP continuous nursing might influence the incidence of MACCE in patients with CAD following CABG surgery. Therefore, the incidence rate of MACCE was compared between the WIKAP and the Control groups for another 2-year follow-up. Here, a prolonged trend of MACCE-free survival was observed in patients after CABG in the WIKAP group compared with that in the Control group. The possible explanations were that the responding nurses in the WIKAP program consistently monitored the participants’ daily behavior through web communications and provided guidance on how to cope with risky situations, thereby contributed to a reduction of occurrence of MACCE in CAD patients. Nevertheless, no significant difference in MACCE-free survival was found between the Control and WIKAP groups. Further univariate and multivariate Cox regression analysis also confirmed that the nursing intervention (Control vs. WIKAP) was not associated with the occurrence of MACCE. This might be due to the low statistical power resulting from the limited sample size involved in the current study. Therefore, it is imperative to conduct further research with a larger sample size to verify these findings. Notably, previous literature has emphasized the crucial association of physiological and pathological indicators such as age, hyperlipidemia, hypertension, and diabetes with the occurrence of MACCE among patients with CAD [30, 31]. Similarly, in our study, we identified several clinical indexes including age, NYHA classification (III) of cardiac function, more lesion vessels, hypertension, and diabetes, as independent risk factors for the occurrence of MACCE in post-operative CAD patients. Thus, compared to these commonly risky indexes, we hypothesized that the WIKAP intervention alone might be insufficient to demonstrate significant effects on the occurrence of MACCE in CAD patients who underwent CABG surgery. Other clinically innovative therapeutic strategies should also be considered for the prevention of MACCE [32, 33].
Limitations
We had to admit that there were some limitations in our research. First, since the small sample size was limited to participants from only one hospital, there was a potential for selection bias. Therefore, it is necessary to conduct large-scale and multi-locale investigations to validate our findings. Second, the assessment of depressive and anxious symptoms was solely assessed using the HADS scale. To enhance the validity of our findings, additional assessment methods for depression and anxiety would be required. Third, only a 12-month period of nursing care was implemented in this investigation. No analysis was conducted on the long-term effects of psychosocial indicators during the additional 24-month follow-up. Therefore, a more randomized controlled study with a long-term intervention follow-up period is needed for further validation. Fourth, in the MACCE analysis, missing data for follow-up loss were censored, and it was acknowledged that potential bias was unavoidable. Hence, further investigations are still needed to validate the effect of WIKAP continuous nursing intervention on the outcomes of CAD patients with CABG post-operation.


Conclusion
WIKAP continuous intervention exhibited positive effects in caring for CAD patients with CABG post-operation. It made significant efforts to meet the patients’ needs in a fast, flexible, and cost-effective manner by remarkably alleviating patients’ depression and anxiety, promoting medical compliance, and improving health-related QoL. Furthermore, it showed a prolonged trend of MACCE-free survival among patients after CABG surgery. These findings suggest that the WIKAP nursing intervention has promise as a strategy for post-operative CABG management.
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	BMI
	Body mass index

	CAD
	Coronary heart disease

	CABG
	Coronary artery bypass grafting

	CVD
	Cardiovascular diseases

	CI
	Confidence interval

	HADS-A
	Hospital Anxiety and Depression Scale-Anxiety

	HADS-D
	Hospital Anxiety and Depression Scale-Depression

	HR
	Hazard radio
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	Intention-to-treat
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	Left ventricular ejection fraction
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	Morishy’s medication adherence scale
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	New York heart association; SD, standard deviation
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	12-Item Short-Form Health Survey -Physical Component Summary

	SF-12 MCS
	12-Item Short-Form Health Survey -Mental Component Summary
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	Web-based Information-Knowledge-Attitude-Practice




References
	1.
writing committee of the report on cardiovascular health and diseases in china. Report on Cardiovascular Health and diseases in China 2021: an updated Summary. Bimed Environ Sci. 2022;35(7):573. https://​doi.​org/​10.​3967/​bes2022.​079.Crossref


	2.
Zhao D, Liu J, Wang M, Zhang X, Zhou M. Epidemiology of cardiovascular disease in China: current features and implications. Nat Rev Cardiol. 2019;16(4):203. https://​doi.​org/​10.​1038/​s41569-018-0119-4.CrossrefPubMed


	3.
Li X, Gu D, Wang X, Diao X, Chen S, Ma H, et al. Trends of Coronary Artery Bypass Grafting performance in a cohort of hospitals in China between 2013 and 2018. Circ Cardiovasc Qual Outcomes. 2021;14(4):e007025. https://​doi.​org/​10.​1161/​CIRCOUTCOMES.​120.​007025.CrossrefPubMed


	4.
Hawkes AL, Madeleine N, Bidstrup B, Speare R. Outcomes of coronary artery bypass graft surgery. Vasc Health Risk Manag. 2006;2(4):477. https://​doi.​org/​10.​2147/​vhrm.​2006.​2.​4.​477.CrossrefPubMedPubMedCentral


	5.
D’Agostino RS, Jacobs JP, Badhwar V, Fernandez FG, Paone G, Wormuth DW, et al. The Society of thoracic surgeons adult cardiac surgery database: 2019 Update on outcomes and Quality. Ann Thorac Surg. 2019;107(1):24. https://​doi.​org/​10.​1016/​j.​athoracsur.​2018.​10.​004.CrossrefPubMed


	6.
Violeta L, Chair SY, Chui-Yuk P, Yeung W. Physical, psychological and social recovery patterns after coronary artery bypass graft surgery: a prospective repeated measures questionnaire survey. Int J Nurs Stud. 2007;44(8):1304. https://​doi.​org/​10.​1016/​j.​ijnurstu.​2006.​06.​005.Crossref


	7.
Zhou SH, Huang ST, Xu N, Chen Q, Chen LW, Kuo YR. The application and value of continuous nursing in patients after coronary artery bypass grafting. J Cardiothorac Surg. 2020;15(1):168. https://​doi.​org/​10.​1186/​s13019-020-01210-2.CrossrefPubMedPubMedCentral


	8.
Li XX, Du XW, Song W, Lu C, Hao WN. Effect of continuous nursing care based on the IKAP theory on the quality of life of patients with chronic obstructive pulmonary disease: a randomized controlled study. Med (Baltim). 2020;99(11):e19543. https://​doi.​org/​10.​1097/​MD.​0000000000019543​.Crossref


	9.
Huo HL, Gui YY, Xu CM, Zhang Y, Li Q. Effects of the information–knowledge–attitude–practice nursing model combined with predictability intervention on patients with cerebrovascular disease. World J Clin Cases. 2022;10(20). https://​doi.​org/​10.​12998/​wjcc.​v10.​i20.​6803.


	10.
Yin L, Zhang W, Liu L, Guo L, Guo M, He X, et al. Application of nursing intervention based on the IKAP model in self-management of patients with gastric cancer. Am J Transl Res. 2022;14(9):6389. PMCID: PMC9556496.PubMedPubMedCentral


	11.
Guo X, Men FM, Han XF, Wang ZY. The efficacy of continuous nursing care for patients with chronic obstructive pulmonary disease: a randomized controlled trial protocol. Med (Baltim). 2021;100(2):e23974. https://​doi.​org/​10.​1097/​MD.​0000000000023974​.Crossref


	12.
Jia M, Liao B. Effect of IKAP theory on twin pregnancy women′ s psychological states, satisfaction and childbirth; outcomes. Chin J Practical Nurs. 2016;36(1):274. https://​doi.​org/​10.​3760/​cma.​j.​issn.​1672-7088.​2016.​04.​010.Crossref


	13.
Peng Y, Wan H, Hu XH, Xiong F, Cao Y. Internet + continuous nursing Mode in Home nursing of patients with T-Tube after Hepatolithiasis surgery. Comput Math Methods Med. 2022;2022(1):9490483. https://​doi.​org/​10.​1155/​2022/​9490483.CrossrefPubMedPubMedCentral


	14.
Martin CR. What does the hospital anxiety and Depression Scale (HADS) really measure in liaison psychiatry settings? Curr Psychiatry Reviews. 2005;1(1):69. https://​doi.​org/​10.​2174/​1573400052953510​.Crossref


	15.
Ma C, Wang B, Zhao X, Fu F, Zheng L, Li G, et al. WeChat-based education and rehabilitation program in unprotected left main coronary artery disease patients after coronary artery bypass grafting: an effective approach in reducing anxiety, depression, loss to follow-up, and improving quality of life. Braz J Med Biol Res. 2021;54(4):e10370. https://​doi.​org/​10.​1590/​1414-431X202010370.CrossrefPubMedPubMedCentral


	16.
Wang W, Thompson SYC, Twinn DR. A psychometric evaluation of the Chinese version of the hospital anxiety and Depression Scale in patients with coronary heart disease. J Clin Nurs. 2009;18(13):1908.CrossrefPubMed


	17.
Yang A, Wang B, Zhu G, Jiao Z, Fang Y, Tang F, et al. Validation of Chinese version of the Morisky medication adherence scale in patients with epilepsy. Seizure. 2014;23(4):295. https://​doi.​org/​10.​1016/​j.​seizure.​2014.​01.​003.CrossrefPubMed


	18.
Lam CL, Gandek EYT. Is the standard SF-12 health survey valid and equivalent for a Chinese population? Qual Life Res. 2005;14(2):539. https://​doi.​org/​10.​1007/​s11136-004-0704-3.CrossrefPubMed


	19.
Tcheng JE, Lim IH, Srinivasan S, Jozic J, Gibson CM, O’Shea JC, et al. Stent parameters predict major adverse clinical events and the response to platelet glycoprotein IIb/IIIa blockade: findings of the ESPRIT trial. Circ Cardiovasc Interv. 2009;2(1):43. https://​doi.​org/​10.​1161/​CIRCINTERVENTION​S.​108.​809285.CrossrefPubMed


	20.
Polit DF, Gillespie BM. The use of the intention-to-treat principle in nursing clinical trials. Nurs Res. 2009;58(6):391. https://​doi.​org/​10.​1097/​NNR.​0b013e3181bf1505​.CrossrefPubMed


	21.
Jin L, Pan R, Huang L, Zhang H, Jiang M, Zhao H, et al. Family nursing with the assistance of network improves clinical outcome and life quality in patients underwent coronary artery bypass grafting: a consolidated standards of reporting trials-compliant randomized controlled trial. Med (Baltim). 2020;99(50):e23488. https://​doi.​org/​10.​1097/​MD.​0000000000023488​.Crossref


	22.
Lu Q, Chang A, Yu G, Yang Y, Schulz PJ. Social capital and health information seeking in China. BMC Public Health. 2022;22(1):1525. https://​doi.​org/​10.​1186/​s12889-022-13895-2.CrossrefPubMedPubMedCentral


	23.
Palacios J, L GA, Duaso M, Clifton A, Norman IJ, Richards D, et al. Internet-delivered self-management support for improving Coronary Heart Disease and Self-management-related outcomes: a systematic review. J Cardiovasc Nurs. 2017;32(4):E9. https://​doi.​org/​10.​1097/​JCN.​0000000000000392​.CrossrefPubMedPubMedCentral


	24.
Guo X, Men F, Han X, Wang Z. The efficacy of continuous nursing care for patients with chronic obstructive pulmonary disease: a randomized controlled trial protocol. Medicine. 2021;100(2):e23974. https://​doi.​org/​10.​1097/​MD.​0000000000023974​.CrossrefPubMedPubMedCentral


	25.
Ma L, Deng L, Yu H. The effects of a comprehensive rehabilitation and intensive education program on anxiety, depression, quality of life, and major adverse cardiac and cerebrovascular events in unprotected left main coronary artery disease patients who underwent coronary artery bypass grafting. Ir J Med Sci. 2020;189(2):477. https://​doi.​org/​10.​1007/​s11845-019-02129-x.CrossrefPubMed


	26.
Açıkel M. Evaluation of depression and anxiety in coronary artery bypass surgery patients: a prospective clinical study. Braz J Cardiovasc Surg. 2019;34(4):389. https://​doi.​org/​10.​21470/​1678-9741-2018-0426.CrossrefPubMedPubMedCentral


	27.
Yu TH, Chung KP, Wei CJ, Chien KL, Hou YC. Do the preferences of Healthcare Provider Selection Vary among Rural and Urban patients with different income and cause different outcome? PLoS ONE. 2016;11(4):e0152776. https://​doi.​org/​10.​1371/​journal.​pone.​0152776.CrossrefPubMedPubMedCentral


	28.
Dibben G, Faulkner J, Oldridge N, Rees K, Thompson DR, Zwisler AD, et al. Exercise-based cardiac rehabilitation for coronary heart disease. Cochrane Database Syst Rev. 2021;11(11):CD001800. https://​doi.​org/​10.​1002/​14651858.​CD001800.​pub4.CrossrefPubMed


	29.
Sun LY, Gaudino M, Chen RJ, Bader Eddeen A, Ruel M. Long-term outcomes in patients with severely reduced left ventricular ejection Fraction undergoing percutaneous coronary intervention vs coronary artery bypass grafting. JAMA Cardiol. 2020;5(6):631. https://​doi.​org/​10.​1001/​jamacardio.​2020.​0239.CrossrefPubMedPubMedCentral


	30.
Kim SM, Kim DH, Ryu DR, Lee S, Kim Y, Park S, et al. Optimal target blood pressure for major adverse cardiovascular and cerebrovascular events in hypertensive patients: a nationwide population-based study. J Hypertens. 2022;40(1):76. https://​doi.​org/​10.​1097/​HJH.​0000000000002980​.CrossrefPubMed


	31.
Wang X, Zhao J, Wang H, Zhao Y, Fu X. Three-year clinical outcome of unprotected left main coronary artery disease patients complicated with chronic kidney disease treated by coronary artery bypass graft versus percutaneous coronary intervention. Ir J Med Sci. 2021;190(1):89. https://​doi.​org/​10.​1007/​s11845-020-02257-9.ADSCrossrefPubMed


	32.
Silverio A, Cancro FP, Esposito L, Bellino M, D’Elia D, Verdoia M, et al. Secondary Cardiovascular Prevention after Acute Coronary Syndrome: emerging risk factors and novel therapeutic targets. J Clin Med. 2023;12(6):2161. https://​doi.​org/​10.​3390/​jcm12062161.CrossrefPubMedPubMedCentral


	33.
Andreis A, Imazio M, Piroli F, Avondo S, Casula M, Paneva E, et al. Efficacy and safety of colchicine for the prevention of major cardiovascular and cerebrovascular events in patients with coronary artery disease: a systematic review and meta-analysis on 12 869 patients. Eur J Prev Cardiol. 2022;28(17):1916. https://​doi.​org/​10.​1093/​eurjpc/​zwab045.CrossrefPubMed




Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2024_2618_Fig5_HTML.png
>
(@]

N
[3,]
1

709 -e~ Control (n=87) EE; P <0.001

-&- WIKAP (n=87) P<0.001 N

60+ P<0.001 S 207
e o
] 2

» © 15+
i
9 3]
£ o

ﬁl § 10+
@ @

o 54
(3]
<
L

20 7 T 7 ? 0

NiO IV;3 M6 M9 M12 Control (n=87) WIKAP (n=87)
P<0.001

704 -e- Control (n=87) 825-
- WIKAP (n=87) =
P<0.001 W

60~ S 204
[ -
S S
(8] (3]
(]

~ g 1od
N @
& (2}
@ 3]

= 54
N
<
(18

20 1 1 1 1 T n 0=

Mo M3 M6 M9 M12 Control (n=87) WIKAP (n=87)





OEBPS/navigation.xhtml

    
      Contents


      
        		The effectiveness of a web-based information-knowledge-attitude-practice continuous intervention on the psychological status, medical compliance, and quality of life of patients after coronary artery bypass grafting surgery: a parallel randomized clinical trial


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13019_2024_2618_Fig1_HTML.png
CAD patients after CABG
surgery were recruited
(n=210)

Excluded (n = 36)

o Declined to participate (n = 17)

o Not meeting inclusion criteria (n =19)
-unable to use digital social media (n = 7)
-died after surgery (n =2)

-psychiatric disorders (n = 3)
-had emergency incidents after surgery (n =3)

v -lack of reading & writing abilities (n = 4)

Eligible participants were
randomized at 1:1 ratio (n=174)

¥ v
Conventional care (Control) WIKAP continuous nursing
group (n=87) (WIKAP) group (n=87)
: Interventional follow-up :
1 for 12 months 1
1 Y A4 |
1 Evaluation of HADS-A/D, Evaluation of HADS-A/D , 1
1 MMAS-8, and SF-12 PCS/MCS MMAS-8, and SF-12 PCS/MCS |
: scores at M0, M3, M6, M9, M12 scores at M0, M3, M6, M9, M12 :
I I
I| Lost to follow-up (n =9) |4_ —>| Lost to follow-up (n=6) |,
I A 4 |
! A total of 78 patients completed A total of 81 patients completed |
: the intervention study the intervention study :

Non-interventional follow-up

for another 24 months
y

! |
! 1
! 1
I
1 | MACCE occurrence detection | | MACCE occurrence detection | :
I
1
:| Lost to follow-up (n = 8) |<— —>| Lost to follow-up (n =5) ||
A 4 1
I
1 A total of 70 patients completed A total of 76 patients completed !
I the who study the who study :
! 1 ____________________ l _____________ a
All 87 patients were included in final All 87 patients were included in final

analysis based on ITT principle analysisbased on ITT principle






OEBPS/images/13019_2024_2618_Fig4_HTML.png
MMAS-8 score

-e— Control (n=87)
-=- WIKAP (n=87)

P=0.631

P<0.001

MO M3

Mé

T
M9

T
M12

MMAS-8 score change (M12-M0)

[=2]
1

i

N
1

o
L

P <0.001

Control (n=87)

WIKAP (n=87)






OEBPS/images/13019_2024_2618_Fig2_HTML.png
HADS-A score

B 807 HH Control (n=87)
Bl WIKAP (n=87)
-e— Control (n=87) P=0.757

P=0.634  pg geg -= WIKAP (n=87) 2091  P=0.447
P=0.290 04 5862 632

(=]

P=0.029 P=0.001

P=0.024

Anxiety,rate (%)

(@)

) o
L ]

HADS-A score change (M12-M0)
A

(2]

MO M3 M6 M9 M12 Mo M3 M6
D 1 Non 1 Mild [ Moderate [ Severe 3.45
WIKAP: E ]
M12 =
Control P=0.644
WIKAP:
M9 [ control P=0.768
wkapd  e091 |
M6 P=0.632
Control
WIKAP 49.43 3 4,60
"] contror ] 575 |Pe0769
P<0.001
wkap{__ se0s ] 575
1 1] —
Control  WIKAP Wolcontrol 4138 [ Jsos 0628

(n=87) (n=87)

10 20 30 40 50 60 70 80 90 1 60
Anxiety severity distribution (%)

T
0





OEBPS/images/13019_2024_2618_Fig3_HTML.png
HADS-D score

(@)

HADS-D score change (M12-M0)

80- Il Control (n=87)
B Bl WIKAP (n=87)

—=e—- Control (n=87) P=0.756
164 -= WIKAP (n=87) 6207
14 P=0.694  p-g 500 P=0.166 ?60- .
P=0.008 X

12+ P=0.001 £ P=0.028

]

©

= P=0.019

10 E 40 —_—

0
> 2

g
6+ 8
4- 20+
2+
c 1 L] ] 1 1

MO M3 M6 M9 M12 Mo M3 M6 M9
D 1 Non [ Mild 21 Moderate ] Severe
waP- e Tow]
M12) .
-6+ ma| WIKAP P=0.421
o wiap- . B T TS 77 S
hd ! ! Mo =023 P=0.486
(n=87) (n=87) T T T y T

0

o=
o

0 20 30 40 5 60 70 8 90 1
Depression severity distribution (%)





OEBPS/images/13019_2024_2618_Fig6_HTML.png
MACCE-free survival

100+

50+

Log-rank P=0.083

== Control (n=87)
== WIKAP (n=87)

12 18 24 30
Time (months)

o=

36





OEBPS/css/sidebar.gif





