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Background: Cerebrovascular interventional surgery requires comprehensive postoperative care for long-term recovery. While 
bundle care standardizes acute management, it often lacks structured post-discharge support. This study evaluated the added benefit 
of combining Information-Knowledge-Attitude-Practice (IKAP) theory-based continuity care with bundle care.
Methods: A retrospective comparative study was conducted on 88 patients treated between April 2022 and April 2024. Based on the 
standard care protocol at admission, patients were non-randomly assigned to a control group (n = 44, receiving bundle care) or an 
observation group (n = 44, receiving bundle care plus a 3-month IKAP-based continuity care program). The IKAP program included 
structured WeChat-based education, bi-weekly behavioral coaching, and family support. Outcomes assessed at baseline and 3 months 
included disease knowledge awareness rate, psychological resilience (Connor-Davidson Resilience Scale, CD-RISC), activities of 
daily living (Barthel Index, BI), sleep quality (Pittsburgh Sleep Quality Index, PSQI), self-management ability, and patient satisfaction. 
Analysis of covariance (ANCOVA) was used to compare post-intervention scores between groups, adjusting for baseline values.
Results: Baseline characteristics were comparable between groups (all P > 0.05). At 3 months, the observation group showed 
a significantly higher disease knowledge awareness rate (93.2% vs. 77.3%, χ2= 4.423, P = 0.035). After adjusting for baseline scores, 
the observation group also demonstrated significantly greater improvements in psychological resilience (all CD-RISC subscales, P < 
0.001), BI score (adjusted mean: 86.8 vs. 73.9, P < 0.001), PSQI score (8.2 vs. 9.8, P = 0.004), and all domains of self-management 
(all P < 0.001, with large effect sizes Cohen’s d: 1.07–2.18). Overall patient satisfaction was higher in the observation group (90.9% 
vs. 70.5%, P = 0.020).
Conclusion: Integrating IKAP-based continuity care with bundle care was associated with better short-term recovery outcomes 
compared to bundle care alone after cerebrovascular intervention. This model warrants prospective validation.
Keywords: cerebrovascular interventional surgery, bundle care, information-knowledge-belief-behavior theory continuity care, 
multidisciplinary combined treatment and rehabilitation care, effectiveness, impact

Introduction
Cerebrovascular diseases, encompassing both ischemic and hemorrhagic stroke, constitute a leading global cause of mortality, 
long-term disability, and healthcare expenditure, profoundly compromising patients’ quality of life.1 Endovascular interven
tional therapies—such as mechanical thrombectomy for acute ischemic stroke and embolization for intracranial aneurysms— 
have significantly advanced acute management, improving recanalization rates and short-term outcomes for eligible patients.2 

Nevertheless, the post-procedural recovery trajectory remains complex and prolonged. Survivors frequently face persistent 
physical impairments, psychological sequelae (eg, anxiety, depression), sleep disturbances, and the ongoing demands of 
secondary prevention, all of which challenge optimal rehabilitation and elevate recurrence risk.3,4
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In this context, nursing interventions play a pivotal role in bridging acute treatment and long-term recovery. Bundle 
care—a standardized, evidence-based set of coordinated practices delivered as a unified package—has been widely 
implemented in neurovascular settings to enhance perioperative safety and early outcomes through timely monitoring, 
complication prevention, and structured discharge planning.5,6 However, its impact is often confined to the inpatient 
phase. A critical limitation lies in the discontinuity of care after discharge, characterized by fragmented follow-up, 
insufficient psychosocial support, inadequate reinforcement of self-care knowledge, and limited mechanisms to sustain 
behavior change in the community.7

To address this gap, a theoretically grounded approach to continuity care is warranted. The Information–Knowledge– 
Attitude–Practice (IKAP) theory offers a compelling framework for promoting sustained health behaviors.8 Unlike 
models focusing solely on self-efficacy or stages of change, IKAP posits a sequential, causal pathway: exposure to 
accurate Information fosters comprehensive Knowledge, which shapes positive Attitudes and beliefs, ultimately driving 
consistent health-related Practices.9 This linear yet dynamic process is particularly well-suited for chronic conditions 
requiring daily self-management, such as post-stroke care. While IKAP has demonstrated efficacy in hypertension, 
diabetes, and coronary disease,10,11 its integration into post-interventional cerebrovascular nursing—especially as 
a continuity extension of acute-phase bundle care—remains unexplored.

We propose that combining these two approaches is theoretically synergistic: bundle care establishes a stable 
foundation during the acute phase, while IKAP-based continuity care systematically extends support into the community, 
reinforcing knowledge, cultivating resilience, and guiding practice over time. This integrated model may thus amplify 
and sustain the benefits of initial interventions.

Critically, successful recovery hinges on multidimensional outcomes beyond procedural success. Psychological 
resilience enables adaptive coping with life-altering events;12 Activities of Daily Living (ADL) reflect functional 
independence; sleep quality serves as both an indicator and facilitator of neurological and emotional recovery;13 and 
robust self-management—encompassing medication adherence, lifestyle modification, and symptom monitoring—is 
fundamental to secondary stroke prevention.14 Patient satisfaction, meanwhile, captures the perceived patient- 
centeredness of the entire care continuum.

Therefore, this study aimed to evaluate the effectiveness of a novel combined nursing intervention—integrating IKAP 
theory–based continuity care with standard bundle care—in patients undergoing cerebrovascular interventional surgery. 
We hypothesized that, compared to bundle care alone, the integrated approach would yield significantly greater 
improvements at 3-month follow-up in: (1) disease knowledge awareness, (2) psychological resilience, (3) ADL 
performance, (4) sleep quality, (5) self-management ability, and (6) care satisfaction. By testing this model, we seek 
not only to fill a gap in the literature but also to provide a scalable, theory-driven strategy for enhancing the transition 
from hospital to home in neurovascular recovery.

Materials and Methods
Ethical Statement
This study was approved by the Medical Ethics Committee of Jiangnan University Medical Center (Approval No. 
NXGHL24-00000017) and conducted in strict accordance with the ethical principles of the Declaration of Helsinki. 
Informed consent process has changed from being waived by the Medical Ethics Committee of Jiangnan University 
Medical Center.

Study Design and Patient Enrollment
A retrospective comparative study was conducted on the clinical data of patients who underwent cerebrovascular 
interventional surgery for cerebrovascular diseases at our hospital from April 2022 to April 2024. The sample size 
was estimated using G*Power software (version 3.1.9.7). With an effect size (d) set at 0.65 (based on preliminary data for 
the primary outcome of self-management score), an alpha level of 0.05, and a desired power of 0.80, a minimum of 39 
patients per group was required. Anticipating a potential attrition rate of 10%, we aimed to recruit at least 44 patients per 
group, resulting in a total target enrollment of 88 patients.
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Diagnostic and Procedural Classification
All patients had a primary diagnosis of cerebrovascular disease confirmed by imaging, including acute ischemic stroke, 
intracranial aneurysm, or symptomatic intracranial/extracranial artery stenosis. Disease severity at admission was 
assessed using the National Institutes of Health Stroke Scale (NIHSS) for ischemic stroke patients and the modified 
Rankin Scale (mRS) for all patients. The specific interventional procedures performed were categorized as: (1) 
Mechanical Thrombectomy for acute large vessel occlusion; (2) Endovascular Coiling (with or without stent assistance) 
for intracranial aneurysms; (3) Intracranial or Carotid Artery Stenting for symptomatic stenosis.

Inclusion and Exclusion Criteria
(1) patients who met the clinical diagnostic criteria for cerebrovascular diseases and were confirmed by brain imaging 
examination (computed tomography angiography, CTA, or digital subtraction angiography, DSA); (2) patients who 
received cerebrovascular interventional surgery (including but not limited to intracranial aneurysm coiling, cerebral 
arteriovenous malformation embolization, or intracranial arterial stenting) at our hospital and had surgical indications; 
(3) age ≥ 18 years, regardless of gender; (4) patients who were stable after surgery, conscious, and cognitively normal 
(Mini-Mental State Examination score ≥ 24); (5) patients and their families who were informed of the research content 
and signed relevant informed consent. The exclusion criteria were: (1) patients with severe other systemic diseases or 
comorbidities, such as advanced cancer, end-stage renal disease, severe heart failure (NYHA class III–IV), or acute 
respiratory failure; (2) patients with severe brain hemorrhage (volume > 30 mL) or large-area cerebral infarction 
(involving >1/3 of the middle cerebral artery territory) that prevented effective rehabilitation training or self- 
management; (3) patients with other neurological diseases, such as Parkinson’s disease, epilepsy, etc.; (4) pregnant 
or breastfeeding women; (5) patients who could not fully understand or execute the research content due to cognitive 
impairment, language barriers, or other reasons, and those who could not provide informed consent; (6) patients who 
had allergic reactions or contraindications to the treatments and nursing interventions implemented in the study; (7) 
patients who could not fully cooperate with the study for various reasons. The enrollment flow of participants is 
presented in Figure 1.

Group Allocation and Rationale
Based on the standard nursing protocols implemented during their hospitalization and post-discharge period, the patients 
were non-randomly assigned to two groups. This allocation was determined by the standard care model in place at the 
time of their admission. Patients admitted between April 2022 and March 2023 received the then-standard bundle care 
intervention and were assigned to the control group (n = 44). Subsequently, based on a quality improvement initiative, the 
hospital implemented a new, enhanced nursing protocol combining bundle care with IKAP theory-based continuity care 
for patients admitted from April 2023 to April 2024. These latter patients constituted the observation group (n = 44). This 
historical control design was employed to evaluate the real-world effectiveness of integrating a new theoretical model 
into existing clinical practice. We acknowledge that this non-random allocation introduces potential for selection bias. To 
address this, comprehensive baseline demographic and clinical characteristics (including age, gender, BMI, primary 
diagnosis, procedural type, disease severity [NIHSS/mRS], and comorbidities) were collected and compared between 
groups to assess comparability (see Results, Table 1).

Nursing Interventions
All nursing interventions were delivered by a dedicated nursing team. To ensure fidelity and consistency in the 
implementation of the interventions, a standardized operational manual was developed for both the bundle care and 
the combined IKAP-Bundle care protocol. The manual detailed each step, communication scripts, and assessment 
criteria. Intervention fidelity was monitored through: (1) weekly audits by the head nurse reviewing a random sample 
(20%) of nursing records against a standardized checklist; (2) random patient interviews to confirm receipt and under
standing of key intervention components; (3) monthly team meetings to discuss and resolve any implementation 
challenges. No major protocol deviations were reported.
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Control Group: Bundle Care Intervention
The control group received a standardized bundle care intervention, which consisted of the following integrated 
components applied perioperatively and post-discharge:

Figure 1 Flowchart of patient enrollment, allocation, and follow-up.
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(1) Preoperative Nursing: ① Health Education: Preoperatively, patients were educated on disease and surgery-related 
knowledge using verbal explanations and visual aids (booklets, diagrams) to ensure a clear understanding. ② 

Preoperative Preparation and Training: Nurses assisted patients with positioning training and reinforced preopera
tive basic nursing, including training for bed turning and defecation.

(2) Intraoperative Nursing: ① Intraoperative Monitoring: Continuous monitoring of vital signs (blood pressure, heart 
rate, blood oxygen saturation) with immediate reporting of abnormalities. ② Patient Comfort Management: For 
patients under local anesthesia, emotional support was provided, and comfort measures (eg, soft music) were used. 
③ Position Assistance: Nurses assisted in maintaining proper surgical positioning.

(3) Postoperative and Discharge Nursing: ① Physiological Monitoring and Nursing: Strict bed rest initially, regular 
comfort assessment, and monitoring for complications (headaches, nausea, vomiting, constipation). ② 

Postoperative Rehabilitation and Functional Training: A personalized rehabilitation plan (developed with 
a rehabilitation physician) including speech, physical, and psychological training. ③ Diet and Elimination 
Management: Guidance on easily digestible, high-fiber diets and hydration; regular turning and skin care for 
immobile patients. ④ Discharge Preparation and Guidance: A personalized discharge plan covering medication, 
rehabilitation exercises, and follow-up schedules was provided. A follow-up call was conducted within one week 
after discharge to assess recovery and adherence.

Table 1 Comparison of Baseline Demographic and Clinical Characteristics

Characteristic Control  
Group (n = 44)

Observation  
Group (n = 44)

t/χ2/Z P

Demographics

Age (years), Mean ± SD 57.48 ± 7.26 58.13 ± 8.05 0.397 0.691

Male, n (%) 25 (56.8) 23 (52.3) 0.183 0.668
BMI (kg/m2), Mean ± SD 24.07 ± 1.42 23.78 ± 1.46 0.944 0.347

Education (≤High School), n (%) 37 (84.1) 35 (79.5) 0.305 0.58

Clinical Diagnosis, n (%) 0.529 0.466
Acute Cerebral Infarction 16 (36.4) 17 (38.6)

Carotid Artery Stenosis 13 (29.5) 10 (22.7)
Intracranial Artery Stenosis 12 (27.3) 13 (29.5)

Subclavian Artery Stenosis 3 (6.8) 4 (9.1)

Interventional Procedure, n (%) 0.862 0.65
Mechanical Thrombectomy 9 (20.5) 11 (25.0)

Aneurysm Coiling/Embolization 18 (40.9) 16 (36.4)

Intracranial/Carotid Stenting 17 (38.6) 17 (38.6)
Disease Severity

NIHSS on Admission, Median (IQR) 4 (2, 7) 5 (2, 8) 0.752 0.452

Pre-stroke mRS ≤ 1, n (%) 41 (93.2) 40 (90.9) 0.156 0.693
Comorbidities, n (%)

Hypertension 30 (68.2) 32 (72.7) 0.219 0.64

Diabetes Mellitus 15 (34.1) 13 (29.5) 0.200 0.655
Atrial Fibrillation 7 (15.9) 5 (11.4) 0.392 0.531

Baseline Outcome Scores, Mean ± SD

CD-RISC Total Score 67.68 ± 3.12 67.42 ± 3.25 0.382 0.703
Barthel Index 57.86 ± 7.95 58.04 ± 7.49 0.109 0.913

PSQI Global Score 12.15 ± 3.08 12.08 ± 3.13 0.105 0.917

Self-Management Total Score 15.61 ± 1.15 15.62 ± 1.08 0.042 0.966

Notes: NIHSS scores were applicable for ischemic stroke patients (n = 33); other patients were assigned a score of 0 for analysis. 
Abbreviations: BMI, Body Mass Index; NIHSS, National Institutes of Health Stroke Scale; IQR, Interquartile Range; mRS, modified 
Rankin Scale; CD-RISC, Connor-Davidson Resilience Scale; PSQI, Pittsburgh Sleep Quality Index.
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Observation Group: Combined Bundle Care and IKAP Theory-Based Continuity Care
The observation group received all components of the bundle care plus a structured continuity care program based on the 
Information-Knowledge-Attitude-Practice (IKAP) theory, extending for three months post-discharge. The program was 
structured as follows:

(1) Formation and Training of the Nursing Team: The team (head nurse, charge nurses, senior nurses) received 
systematic training on the IKAP theory and its application in cerebrovascular disease care, ensuring competency in 
delivering continuity care.

(2) Patient Information Collection and Health Record Establishment: Detailed electronic health records were estab
lished for each patient. Prior to discharge, nursing staff introduced the continuity care program and guided patients 
to (a) join a dedicated WeChat group for peer and nurse communication and (b) follow the hospital’s verified 
public health information channel on WeChat for accessing educational materials and updates.

(3) Disease Knowledge Dissemination and Health Education (IKAP - Information/Knowledge): A 6-week structured 
education program was delivered via the WeChat platform: Week 1: Basic disease knowledge; Week 2: 
Postoperative medication management; Week 3: Neurological rehabilitation exercises; Week 4: Activities of 
daily living (ADL) training; Week 5: Dietary interventions; Week 6: Mental health management. From Week 2, 
content from the previous week was reviewed. From Week 7 onward, key topics were cyclically reinforced.

(4) Behavioral Intervention and Follow-up Support (IKAP - Attitude/Practice): Nurses conducted bi-weekly remote 
follow-ups (WeChat voice/video calls) for one-on-one behavioral coaching, assessing adherence, and providing 
personalized guidance. For patients with poor adherence, group discussions or targeted psychological counseling 
were provided via WeChat to reinforce knowledge and build confidence.

(5) Family Follow-up and On-Site Support: For patients with persistent non-adherence after remote interventions, 
nursing staff conducted a single family visit. During the visit, they assessed the home environment, checked 
medication/diet/exercise compliance, provided on-site guidance, and engaged family members to create 
a supportive environment.

Both groups received the assigned nursing interventions for a total duration of three months post-discharge before 
outcome evaluation.

Outcome Measures
All outcome assessments were performed at baseline (pre-intervention) and at the 3-month follow-up, except for 
satisfaction, which was assessed only at 3 months. To mitigate potential recall and social desirability biases, patients 
were informed that their responses were confidential and would not affect their care. All scale assessments were 
conducted through face-to-face or video-call interviews by trained research nurses who were not directly involved in 
the patient’s daily care. While self-reported measures are essential for capturing patient-perceived knowledge, psycho
logical state, and self-management behaviors, we supplemented these where feasible. For example, the Barthel Index 
(ADL) score was corroborated with observations from the attending rehabilitation therapist, and medication adherence 
was cross-checked with pharmacy refill records for a subset of patients during follow-up calls.

(1) Disease Knowledge Awareness: Assessed using a self-developed cerebrovascular disease knowledge questionnaire 
(Cronbach’s α = 0.857). It includes 20 items on disease concepts, treatment, medication, and exercises, scored 
1–5 per item (total: 20–100). Scores were categorized: Excellent (≥80), Good (60–79), Poor (<60). The awareness 
rate was calculated as (Good + Excellent cases/Total cases) × 100%.

(2) Psychological Resilience: Assessed using the Connor-Davidson Resilience Scale (CD-RISC, Chinese version, 20 
items, Cronbach’s α = 0.853). It includes three subscales: Toughness, Self-strengthening, and Optimism. Each item 
is scored 0–4, with higher total scores indicating better resilience.
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(3) Activities of Daily Living (ADL): Assessed using the Barthel Index (BI, Cronbach’s α = 0.834). The total score 
ranges from 0 to 100, with higher scores indicating better ADL ability.

(4) Sleep Quality: Assessed using the Pittsburgh Sleep Quality Index (PSQI, Cronbach’s α = 0.836). The global score 
ranges from 0 to 21, with higher scores indicating poorer sleep quality.

(5) Self-Management: Assessed using a cerebrovascular disease self-management scale (Cronbach’s α = 0.865), 
covering disease monitoring, medication, rehabilitation exercise, diet, and emotion management. Higher scores 
indicate better self-management ability.

(6) Satisfaction: Assessed using the Newcastle Nursing Service Satisfaction Scale (NSNS, Chinese version, 19 items, 
Cronbach’s α = 0.846) at 3 months. Scores are categorized: Very Satisfied (≥76), Satisfied (57–75), Fair (38–56), 
Unsatisfied (<38). Overall satisfaction was calculated as (Very Satisfied + Satisfied cases/Total cases) × 100%.

Statistical Analysis
GraphPad Prism 8 (GraphPad Software, USA) was used for chart creation. Statistical analysis was performed using SPSS 22.0 
(IBM Corp., USA). Continuous variables were tested for normality using the Shapiro–Wilk test. Normally distributed data were 
presented as mean ± standard deviation (Mean ± SD). For between-group comparisons of continuous outcomes at baseline and 3 
months, independent samples t-tests were used. Within-group comparisons (baseline vs. 3 months) were performed using paired 
samples t-tests. Categorical data were presented as numbers (percentages) and compared using the Chi-square test or Fisher’s 
exact test as appropriate. To control for potential baseline confounding factors (including those highlighted by the reviewer, such 
as disease severity [NIHSS/mRS], stroke type, key comorbidities, and baseline psychological scores) that showed imbalance (p < 
0.10) between groups, analysis of covariance (ANCOVA) was performed for key continuous outcome variables at 3 months, with 
the baseline score and identified confounders as covariates. A two-tailed p-value < 0.05 was considered statistically significant.

Results
Comparison of Baseline Characteristics
A total of 88 patients were enrolled and completed the 3-month follow-up, with no dropouts or loss to follow-up 
reported. No intervention-related adverse events were documented during the study period. As detailed in Table 1, the 
two groups were well-matched at baseline. There were no statistically significant differences in demographic character
istics, clinical diagnoses, procedural types, disease severity indicators, comorbidities, or baseline scores of outcome 
measures (all P > 0.05).

Disease Knowledge Awareness
At the 3-month follow-up, the observation group demonstrated a significantly higher disease knowledge awareness rate 
(93.2%, 41/44) compared to the control group (77.3%, 34/44) (χ2 = 4.423, P = 0.035). The distribution of awareness 
levels is presented in Figure 2.

Comparison of Psychological Resilience
Both groups showed significant improvement in all CD-RISC subscale scores from baseline to 3 months (all within- 
group P < 0.05). After adjusting for baseline scores using analysis of covariance (ANCOVA), the observation group 
exhibited significantly greater post-intervention scores than the control group in toughness (F = 51.63, P < 0.001), self- 
strengthening (F = 102.10, P < 0.001), and optimism (F = 36.15, P < 0.001) (Table 2).

Comparison of Daily Living Activity and Sleep Quality
Significant improvements in Barthel Index (BI) and Pittsburgh Sleep Quality Index (PSQI) scores were observed in both 
groups post-intervention (Figure 3). ANCOVA, controlling for baseline scores, revealed that the observation group 
achieved a significantly higher adjusted mean BI score (86.8 vs. 73.9, F = 58.21, P < 0.001) and a lower adjusted mean 
PSQI score (8.2 vs. 9.8, F = 9.01, P = 0.004) at 3 months compared to the control group.
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Comparison of Self-Management
All dimensions of self-management improved significantly within both groups (all P < 0.05). The post-intervention 
scores were significantly higher in the observation group across all five domains (all P < 0.001, ANCOVA adjusted for 
baseline). The effect sizes (Cohen’s d) for these between-group differences were large, ranging from 1.07 (Medication 
Management) to 2.18 (Dietary Management) (Table 3).

Patient Satisfaction
Overall satisfaction with nursing care was significantly higher in the observation group (90.9%, 40/44) than in the control 
group (70.5%, 31/44) (χ2 = 5.436, P = 0.020). The detailed distribution is shown in Figure 4.

Discussion
This study evaluated the effects of integrating IKAP (Information-Knowledge-Attitude-Practice) theory-based continuity 
care with standard bundle care for patients undergoing cerebrovascular interventional surgery. Compared to bundle care 
alone, the combined approach was associated with significantly higher rates of disease knowledge awareness, greater 
improvements in psychological resilience, activities of daily living (ADL), sleep quality, self-management capabilities, 
and overall patient satisfaction at the 3-month follow-up. These findings suggest that a structured, theory-driven 
continuity care model may offer multi-faceted benefits in the post-procedural management of cerebrovascular patients.

The enhanced disease knowledge observed in the observation group aligns with the core premise of the IKAP model, 
which prioritizes systematic information provision and knowledge building. Effective patient education is a cornerstone 

Figure 2 Comparison of Disease Knowledge Awareness [n(%)]. 
Note: Comparison between groups, *P < 0.05.

Table 2 Comparison of Psychological Resilience Scores (CD-RISC) Before and After Intervention 
(�x� s, Score)

Subscale Timepoint Control  
Group (n = 44)

Observation  
Group (n = 44)

Between-Group Difference  
(ANCOVA-Adjusted)

Toughness Before 38.12 ± 2.45 37.86 ± 2.51

After 43.27 ± 2.19# 46.53 ± 1.98# F = 51.63, P < 0.001

Self-Strengthening Before 22.19 ± 1.27 22.37 ± 1.43
After 25.34 ± 1.21# 28.15 ± 1.36# F = 102.10, P < 0.001

Optimism Before 7.37 ± 1.26 7.19 ± 1.22

After 9.58 ± 1.74# 12.14 ± 2.18# F = 36.15, P < 0.001

Note: #P < 0.05 vs. Before intervention within the same group (paired t-test).
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of chronic disease management, and its importance in secondary stroke prevention is well-established in global 
guidelines.15 Our structured, multi-channel educational program, delivered via a familiar digital platform (WeChat), 
may have facilitated better information retention and accessibility compared to conventional one-time discharge instruc
tions. This is consistent with studies demonstrating that repeated, reinforced education improves health literacy and 
knowledge in cardiac and stroke populations.16,17 By transitioning knowledge dissemination from a passive, inpatient 
event to an active, prolonged process, the IKAP model likely empowered patients with a clearer framework for 
understanding their condition and recovery trajectory.

The greater improvements in psychological resilience (encompassing toughness, self-strengthening, and optimism) in 
the intervention group are noteworthy. Cerebrovascular events are profound psychological stressors, often leading to 
anxiety, depression, and reduced self-efficacy.18 The IKAP-based care, with its emphasis on transforming knowledge into 
positive attitudes (“Attitude/Belief” component) and providing ongoing remote support, may have created a buffer 
against these stressors. Regular check-ins and motivational interviewing could have fostered a stronger therapeutic 
alliance, while the educational content likely demystified the recovery process, reducing fear of the unknown. This 
finding resonates with research showing that self-management programs incorporating psychological support can 
improve mental well-being in chronic illness.19 However, it is important to consider that baseline psychological states, 
individual coping styles, and levels of family support—factors not fully adjusted for in our analysis—also significantly 
influence resilience outcomes.20

Figure 3 Comparison of Daily Living Activity and Sleep Quality (�x� s, score). 
Notes: Comparison with the control group, *P < 0.05; comparison with pre-intervention within the same group, #P < 0.05.

Table 3 Comparison of Self-Management Scores (�x� s, Score)

Dimension Timepoint Control  
Group (n = 44)  

Mean ± SD

Observation  
Group (n = 44)  

Mean ± SD

Between-Group  
Difference  

(ANCOVA-Adjusted)

Effect Size  
(Cohen’s d)

Disease Monitoring Before 3.31 ± 0.46 3.27 ± 0.44

After 3.74 ± 0.23# 4.13 ± 0.19# F = 72.15, P < 0.001 1.49
Medication Management Before 3.16 ± 0.34 3.23 ± 0.31

After 3.67 ± 0.29# 4.07 ± 0.25# F = 46.62, P < 0.001 1.07

Rehabilitation Exercise Before 2.74 ± 0.19 2.77 ± 0.16
After 3.11 ± 0.25# 3.69 ± 0.31# F = 91.44, P < 0.001 1.6

Dietary Management Before 3.25 ± 0.27 3.22 ± 0.30

After 3.73 ± 0.15# 4.19 ± 0.14# F = 215.32, P < 0.001 2.18
Emotional Management Before 3.15 ± 0.23 3.13 ± 0.26

After 3.76 ± 0.25# 4.21 ± 0.17# F = 95.67, P < 0.001 1.62

Note: #P < 0.05 vs. Before intervention within the same group (paired t-test).
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Improvements in ADL (Barthel Index) and sleep quality (PSQI) are critical patient-centered outcomes. The observed 
benefits may be attributed to the synergistic effect of improved knowledge, self-management skills, and psychological 
well-being. Enhanced knowledge about rehabilitation exercises and activity pacing, coupled with behavioral coaching 
from nurses, likely encouraged more consistent and confident engagement in functional recovery. Similarly, education on 
sleep hygiene and stress management techniques, integral parts of our IKAP curriculum, may have contributed to better 
sleep patterns. These results are encouraging as they align with goals of comprehensive stroke rehabilitation.21 

Nevertheless, recovery of ADL is multifactorial, influenced by initial stroke severity, the success of the interventional 
procedure, and the intensity of conventional rehabilitation therapy—variables we attempted to account for through 
baseline comparison and statistical adjustment but which remain potential residual confounders.

The superior self-management scores across all domains (disease monitoring, medication, exercise, diet, emotion) in 
the observation group underscore the potential of the IKAP model to translate knowledge and attitude into sustained 
health practices. Self-management is recognized as a vital component for long-term cardiovascular risk control.22 The 
IKAP intervention provided not just information but also practical tools, remote accountability, and problem-solving 
support, which are key elements of effective self-management programs.23 The use of digital tools for follow-up, while 
effective in our context, introduces considerations of digital literacy and access, which could affect equity in wider 
implementation.24

High patient satisfaction is a consistent outcome of patient-centered, continuous care models. The significant 
difference in satisfaction likely reflects the perceived value of extended, accessible support and personalized attention 
beyond the acute hospital phase. Satisfaction is influenced by meeting patients’ informational and emotional needs, 
which the IKAP model explicitly targeted.25

Critical Appraisal of Findings and Methodological Considerations
While the results are positive, several important methodological aspects warrant cautious interpretation. First, the non- 
randomized, historical control design is a key limitation. Although groups were comparable on measured baseline 
characteristics (Table 1), unmeasured confounding factors—such as subtle differences in disease severity, socioeconomic 
status, pre-morbid functional status, family support systems, or inherent patient motivation—could account for some of 
the observed outcome differences. For instance, patients admitted later (observation group) might have benefited from 
overall temporal improvements in hospital care protocols. Therefore, we interpret these findings as demonstrating 
a strong association between the combined IKAP-bundle care and improved outcomes, not definitive causation.

Second, the implementation of such an intensive continuity care program has important feasibility implications. It 
requires a trained, dedicated nursing team, institutional buy-in for non-billable follow-up time, and patient access to and 
comfort with digital communication tools. Variability in nurses’ communication skills and patients’ engagement with the 

Figure 4 Comparison of Satisfaction [n(%)]. 
Note: Comparison between groups, *P < 0.05.
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WeChat platform could have affected the intervention’s delivery and receipt, respectively. Future implementation 
research should assess cost-effectiveness, nurse workload, and strategies to include patients with limited digital access.

Third, the 3-month follow-up period is suitable for assessing short-term knowledge, behavior adaptation, and initial 
functional gains but is insufficient to evaluate the sustainability of self-management behaviors, long-term psychological 
adjustment, or hard endpoints like recurrence rates or mortality. Furthermore, our study focused on average group 
outcomes. Individual variability in response was not explored; some patients may have derived minimal benefit, possibly 
due to the intervention’s intensity, personal preferences, or unaddressed barriers.

Conclusion
In this single-center retrospective study, a nursing model combining bundle care with IKAP theory-based continuity care 
was associated with significantly better short-term outcomes in knowledge, psychological resilience, daily function, 
sleep, self-management, and satisfaction compared to standard bundle care alone for patients after cerebrovascular 
intervention. These findings suggest that integrating a structured, theory-driven continuity care framework into post- 
procedural pathways holds promise for addressing the multifaceted needs of this population. However, the study’s design 
limits causal inferences. The resource-intensive nature of the intervention and its dependence on digital platforms require 
consideration for broader scaling. Future prospective, randomized controlled trials with longer follow-up, detailed cost- 
analysis, and process evaluation are needed to confirm efficacy, assess sustainability, and identify the essential compo
nents and target patients most likely to benefit from this combined approach. Such research should also aim to test the 
model in diverse healthcare and cultural settings to evaluate its generalizability.
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