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Background: Long-term follow-up is essential for patients with atrial fibrillation (AF) after ablation. Although the “Atrial Fibrillation 
Better Care” (ABC) pathway is widely recommended, a structured and operational follow-up indicator system tailored to post-ablation 
AF patients remains lacking. This study aimed to develop a multidisciplinary follow-up indicator system for post-ablation AF patients 
based on the ABC pathway.
Methods: A preliminary indicator pool was developed through a literature review guided by the ABC pathway and relevant 
guidelines, and further refined through semi-structured interviews with post-ablation AF patients. A two-round Delphi survey was 
then conducted among 23 multidisciplinary experts in cardiovascular care and nursing management. Indicators were screened, revised, 
and finalized according to prespecified consensus criteria and statistical analysis.
Results: A total of 23 experts completed two rounds of the Delphi survey. The response rates were 92.0% in round 1 and 100% in 
round 2. The authority coefficients were 0.892 and 0.914, respectively.Kendall’s W values ranged from 0.229 to 0.370 across indicator 
levels and rounds, respectively (P < 0.001).
Conclusion: This study developed a preliminary multidisciplinary follow-up indicator system for post-ablation AF patients based on 
the ABC pathway. The findings provide a consensus-based framework for structuring follow-up content and may inform future clinical 
application and empirical validation.
Keywords: atrial fibrillation, radiofrequency ablation, follow-up indicators, ABC pathway, multidisciplinary care, Delphi technique

Background
Atrial fibrillation (AF) has become an increasingly prevalent global health issue, with its burden intensifying in tandem 
with population ageing.1 Recent data indicates approximately 50 million individuals worldwide suffer from atrial 
fibrillation, with both incidence and associated mortality rates continuing to rise.2 This condition remains a significant 
independent risk factor for heart failure, stroke, and all-cause mortality, severely compromising patients’ quality of life 
while incurring substantial healthcare expenditures.3,4 Consequently, developing effective long-term management stra
tegies remains crucial for alleviating the clinical and socio-economic burden associated with atrial fibrillation.

Radiofrequency ablation has become an established strategy for controlling atrial fibrillation rhythm. However, its long- 
term efficacy remains unsatisfactory: recurrence rates approximately 35% at 12 months post-procedure, rising to 50% within 
five years.5,6 Recurrence and poor outcomes are frequently influenced by modifiable factors, including inadequate antic
oagulation therapy, poorly controlled comorbidities, and delayed detection of asymptomatic arrhythmic episodes.

Post-ablation care also presents numerous challenges, including poor patient compliance, low engagement with 
lifestyle interventions, and inadequate health literacy.7 Moreover, as ablation indications expand to include elderly 
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patients and those with complex structural heart disease, clinical scenarios grow increasingly intricate.8 These popula
tions require meticulous monitoring and personalised management to balance thromboembolic and haemorrhagic risks. 
These issues underscore the necessity for establishing a structured, comprehensive follow-up system integrating 
symptom monitoring, complication prevention, and long-term risk optimisation.9

Given the shift in treatment paradigms from isolated rhythm control towards comprehensive management, the 
European Society of Cardiology guidelines advocate for a holistic, multidisciplinary approach to atrial fibrillation 
management.10 Its core element is the “Atrial Fibrillation Better Care (ABC)” pathway: stroke prevention, optimised 
symptom management, and improved control of cardiovascular and comorbid conditions.11 While the ABC pathway 
provides a robust theoretical framework, its implementation in routine clinical practice remains inconsistent. During the 
post-ablation follow-up phase, anticoagulation monitoring and comorbidities management often remain fragmented and 
uncoordinated, leading to significant disparities in patient outcomes.12 Furthermore, existing research predominantly 
focuses on pharmacological interventions or the atrial fibrillation population as a whole, resulting in a critical gap in the 
post-ablation care domain: the absence of a specific, quantifiable, and actionable follow-up indicator system tailored to 
this patient cohort.

This study employed the Delphi method to construct a scientifically systematic follow-up indicator system for post- 
radiofrequency ablation atrial fibrillation patients based on the ABC clinical pathway. This system aims to support standar
dised multidisciplinary follow-up, promoting comprehensive, long-term integrated management in clinical practice.

Methods
Design
This study was conducted in two phases. First, a preliminary set of follow-up indicators for patients with AF after 
radiofrequency ablation was developed through a literature review and semi-structured patient interviews. Second, 
a modified Delphi process was undertaken to refine the indicator system and achieve expert consensus through two 
rounds of consultation.

Phase 1
Literature Review
A comprehensive literature search was performed from database inception to January 2024 in PubMed, MEDLINE, Web 
of Science, the Cochrane Library, CNKI, and the Wanfang Database. The search strategy combined Medical Subject 
Headings (MeSH) terms and free-text keywords. Key terms included “atrial fibrillation”, “radiofrequency ablation”, 
“catheter ablation”, “follow-up”, “continuity of care”, “outpatient follow-up”, “ABC pathway”, and “integrated care”.

Studies were included if they focused on post-ablation care, integrated management of atrial fibrillation, or follow-up 
strategies for patients with atrial fibrillation. Editorials, case reports, conference abstracts, and non-English/Chinese 
publications were excluded. Two reviewers independently screened titles and abstracts, followed by full-text review 
against the eligibility criteria. Disagreements were resolved through discussion or consultation with a third reviewer.

Semi-Structured Interviews
Semi-structured individual interviews were conducted with 12 post-ablation AF patients using purposive sampling 
combined with snowball recruitment. Each interview lasted approximately 30 minutes. An interview guide was used to 
explore patients’ perceived priorities and unmet needs during follow-up. The semi-structured interview guide is provided in 
Appendix 1. With participants’ consent, all interviews were audio-recorded and transcribed verbatim within 24 hours. The 
transcripts were analyzed using content analysis. Two researchers independently coded the transcripts, and themes were 
iteratively refined through repeated discussion. Data saturation was considered to have been achieved when no new codes or 
themes emerged in the final three consecutive interviews. Interview findings were used to refine the wording, relevance, and 
practicality of the draft indicators and to ensure that patient-centred concerns were adequately represented.
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Phase 2
Delphi Questionnaire Development
Based on the literature review and qualitative findings, the research team developed the first-round Delphi questionnaire.Prior 
to formal distribution, the questionnaire was piloted with three experts who met the inclusion criteria but were not members of 
the final Delphi panel. Feedback from the pilot test was used to improve item clarity, wording, and response format.Following 
analysis of round-1 responses, indicators were revised and a second-round questionnaire was produced.The final question
naires are provided in Appendix 2 and Appendix 3, respectively.Each questionnaire comprised three sections: (1) expert 
demographic and professional characteristics, (2) the indicator rating form, and (3) an expert self-assessment form.

Indicator importance was rated using a 5-point Likert scale, ranging from 1 (very unimportant) to 5 (very important). 
Free-text fields were provided to allow experts to propose modifications, deletions, additions, or merging of items, as 
well as to offer broader methodological suggestions. All expert feedback was documented, independently reviewed by 
two research team members, and discussed in team meetings before final decisions on indicator revisions were made.

Delphi Process
A modified Delphi technique was applied. Experts were invited to independently rate each indicator and provide written 
feedback. After round 1, responses were summarised and indicators were screened using predefined criteria established 
with reference to prior Delphi studies in healthcare quality indicator development. An indicator was considered for 
deletion when it simultaneously met all of the following conditions:a mean importance score <3.5, a full-score 
proportion (percentage of experts rating the indicator as 4 or 5) ≤60%, and a coefficient of variation(CV) ≥0.25. 
Indicators that partially met the deletion criteria were flagged for discussion and possible revision.The research team 
thoroughly discussed all expert feedback and revised the indicator set by removing, merging, rewording, or adding items, 
before distributing the round-2 questionnaire. The Delphi process was concluded after round 2, when ratings demon
strated adequate stability and no substantive new indicators were suggested, indicating that consensus had been achieved 
for the purposes of this exploratory framework development.

Expert Panel
Experts certified by the China Center for Atrial Fibrillation were recruited using convenience sampling. Inclusion criteria 
were: (1) a bachelor’s degree or above; (2) an associate senior title or above; (3) ≥10 years of experience in AF diagnosis 
and treatment or nursing management; (4) a master’s degree or above for medical experts and a bachelor’s degree or 
above for nursing experts; (5) familiarity with the Delphi method; and (6) willingness to participate. Ultimately, 23 
experts from seven provinces/municipalities in China were included.

Data Collection
From June to December 2024, questionnaires were distributed electronically via Email or WeChat. Experts were asked to 
complete the questionnaires within the specified timeframe. All returned questionnaires were checked for completeness 
and validity prior to analysis.

Statistical Analysis
Statistical analyses were performed using SPSS version 25.0. Descriptive statistics were used to summarise indicator 
ratings, including means, standard deviations, coefficients of variation, and the proportion of high ratings. Expert 
engagement was assessed using the valid response rate. Expert authority was quantified using the authority coefficient 
(Cr), calculated as the average of the judgement coefficient (Ca) and familiarity coefficient (Cs): Cr = (Ca + Cs) / 2.

Results
Literature Search and Selection
A total of 1,247 records were retrieved from the six databases. After removing 326 duplicates, 921 records were screened by 
title and abstract, of which 34 were selected for full-text review. Following application of the inclusion and exclusion criteria, 
10 studies were ultimately included in the analysis. The literature search and selection process is summarized in a flow 
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diagram (Figure 1). The 10 included studies, together with the three predefined domains of the ABC pathway, informed the 
development of the initial indicator pool comprising 3 first-level, 9 second-level, and 44 third-level indicators.

Integration of Qualitative Findings
Analysis of the semi-structured interviews with 12 post-ablation AF patients identified several patient-centred needs not 
adequately captured in the literature-derived indicator pool. Specifically, the following indicators were newly added 
based on the qualitative findings: (1) symptom coping style and ability (eg., self-measured pulse during sudden 
palpitations, and indications for seeking urgent medical care), reflecting patients’ expressed need for guidance on self- 
management during symptomatic episodes; (2) sleep quality, as sleep disturbances were frequently reported by inter
viewees as a concern after ablation; (3) mental status screening (SAS/SDS scales), corresponding to patients’ descrip
tions of anxiety and emotional distress related to possible recurrence; (4) assessment of family support (APGAR scale), 
reflecting the importance patients placed on their family’s understanding and assistance during recovery; and (5) the 
effect of financial burden on treatment (proportion of discontinuations of self-paid medication use), which emerged from 
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Figure 1 Flow diagram of literature search and selection.

https://doi.org/10.2147/JMDH.S590772                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2026:19 4

Shi et al                                                                                                                                                                               

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



patients’ concerns about the affordability of long-term medications. These patient-driven indicators were incorporated 
into the initial indicator pool prior to the Delphi consultation.

Characteristics of the Expert Panel
A total of 23 experts from seven provinces and municipalities across China (Beijing, Tianjin, Hubei, Shanxi, Hebei, 
Sichuan, and Heilongjiang) participated in the Delphi consultation. Among them, 16 (69.57%) were nursing management 
experts and 7 (30.43%) were clinicians specialising in cardiovascular care. The mean age of the panel was 47.65±7.50 
years, and the mean length of professional experience was 27.39±7.92 years. Detailed demographic characteristics of the 
expert panel are presented in Table 1.

Level of Expert Activity
In round 1, 25 questionnaires were distributed and 23 valid responses were returned, yielding a response rate of 92%. In round 
2, all 23 questionnaires were returned, corresponding to a response rate of 100%. In round 1, 20 experts (86.96%) provided 
written comments; in round 2, 10 experts (43.48%) provided comments, indicating sustained engagement across rounds.

Authority Coefficient of Experts
Expert authority was assessed using the authority coefficient (Cr), calculated from the judgement coefficient (Ca) and 
familiarity coefficient (Cs). In rounds 1 and 2, Ca values were 0.854 and 0.880, and Cs values were 0.930 and 0.948, 
respectively. The resulting Cr values were 0.892 in round 1 and 0.914 in round 2, suggesting that the participating experts 
were sufficiently familiar with the topic to provide informed judgments.

Consensus and Coordination of Expert Opinions
The degree of consensus among experts was evaluated using the coefficient of variation (CV) and Kendall’s coefficient of 
concordance (W). Across the two rounds, CV values ranged from 0.00 to 0.23 in round 1 and from 0.00 to 0.22 in round 
2, indicating limited dispersion in expert ratings. Kendall’s W values for the first-, second-, and third-level indicators 
ranged from 0.305 to 0.370 in round 1 and from 0.229 to 0.306 in round 2. All Kendall’s W-tests were statistically 
significant (p < 0.001), indicating coordination in expert scoring across the panel. Given the magnitude of the W values, 
the degree of agreement is better interpreted as moderate rather than high.

Table 1 Demographic Data of Expert Panel

Characteristics (n=23) n (%)

Gender

Male 5(21.74)
Female 18(78.26)

Age (years)

>50 11(47.83)
40–50 10 (43.49)

<40 2(8.68)

Educational background
Bachelor’s degree 15(65.22)

Master’s degree 5 (21.74)
Doctoral degree 3(13.04)

Professional titles

Senior 5(21.74)
Associate senior 18 (78.26)

Professional experience(years)

10–<20 2(8.69)
20–30 11(47.83)

>30 10(43.48)
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Results of the Delphi Survey
Results of the First Round of the Delphi Survey
In round 1, experts evaluated the preliminary indicator set (Table 2). A total of 31 comments were received, primarily 
relating to the consolidation, refinement, addition, or removal of indicators. Based on expert feedback and group discussion, 
the research team implemented the following revisions: (1) Indicator merging: “Type of anticoagulant” and “dose of 
anticoagulant” were merged into “anticoagulant type and dose (medication verification)”. Similarly, “type of heart rate/ 

Table 2 Results of the First Round of the Delphi Survey

Subject Mean SD CV Proportion 
Scored≥4(%)

1 Anticoagulation and stroke prevention 4.87 0.34 0.07 100.00%

1.1 anticoagulant therapy 4.65 0.71 0.15 86.96%
1.1.1 Type of anticoagulant 4.65 0.57 0.12 95.65%

1.1.2 Anticoagulant dose 4.61 0.50 0.11 100.00%

1.1.3 Anticoagulation compliance assessment 4.17 0.83 0.20 73.91%
1.1.4 Screening for drug interactions 4.96 0.21 0.04 100.00%

1.1.5 Coagulation index monitoring frequency and compliance rate 4.17 0.72 0.17 82.61%

1.1.6 Assessment of anticoagulation continuity 3 months after surgery 3.96 0.93 0.23 56.52%
1.1.7 Hemoglobin and platelet count 4.91 0.29 0.06 100.00%

1.2 Bleeding tendency and evaluation 4.30 0.82 0.19 78.26%

1.2.1 Bleeding Risk Assessment (HAS-BLED Score) 4.96 0.21 0.04 100.00%
1.2.2 Access site complications (hematoma/infection/vagal reflex/pseudoaneurysm) 4.26 0.75 0.18 82.61%

1.2.3 Bleeding (gum bleeding, bruising of the skin, conjunctival bleeding, hematuria, melena) 4.91 0.29 0.06 100.00%

1.2.4 Risk Screening for Left Atrial Esophageal Fistula 3.83 0.83 0.22 56.52%
1.3 Stroke prevention and management 4.00 0.74 0.18 73.91%

1.3.1 Stroke Risk Assessment (CHA2DS2-VASc Score) 4.09 0.79 0.19 73.91%

1.3.2 Documentation of thrombotic events (stroke/TIA/pulmonary embolism/deep vein thrombosis 
of lower extremities)

4.78 0.52 0.11 95.65%

2 Symptom control and rhythm management 4.78 0.52 0.11 95.65%

2.1 antiarrhythmic therapy 4.30 0.76 0.18 82.61%
2.1.1 Rate/rhythm control dose 3.78 0.80 0.21 56.52%

2.1.2 Kind of Rate/Rhythm Control 3.78 0.85 0.22 52.17%

2.1.3 Resting heart rate and maximum heart rate during activity 4.61 0.50 0.11 100.00%
2.1.4 Heart rate/rhythm monitoring and management 4.61 0.50 0.11 100.00%

2.1.5 Use of smart devices (asymptomatic atrial fibrillation, ECG monitoring bracelet data analysis 

≥1 time/week)

4.13 0.76 0.18 78.26%

2.1.6 Ablation Line Integrity Assessment 4.74 0.54 0.11 95.65%

2.1.7 Monitoring of risk of conversion of atrial flutter/tachycardia 4.26 0.69 0.16 86.96%

2.2 symptom identification 5.00 0.00 0.00 100.00%
2.2.1 Frequency of AF-related symptoms (palpitations, shortness of breath, chest pain, syncope) 4.30 0.70 0.16 86.96%

2.2.2 Symptom assessment and grading (EHRA symptom scale) 4.09 0.42 0.10 95.65%

2.2.3 Symptom coping style and ability (self-measured pulse in case of sudden palpitations, indication 
for immediate medical attention)

4.91 0.29 0.06 100.00%

2.2.4 Stroke-related symptoms 4.91 0.29 0.06 100.00%

2.2.5 Symptoms of peripheral arterial embolism 4.17 0.83 0.20 73.91%
2.3 AF burden 4.74 0.45 0.09 100.00%

2.3.1 Cardiac ultrasound (left atrial diameter, left ventricular ejection fraction, assessed every 6 months) 4.09 0.79 0.19 73.91%

2.3.2 BNP/NT-proBNP levels (measured every 3 months, target <300 pg/mL) 4.91 0.29 0.06 100.00%
2.3.3 ECG 4.22 0.80 0.19 78.26%

2.3.4 dynamic electrocardiogram 4.96 0.21 0.04 100.00%

(Continued)
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rhythm control medication” and “dose of heart rate/rhythm control medication” were merged into “type and dosage of heart 
rate/rhythm control medication (medication verification)”.(2) Wording refinement: Several indicators were revised for 
clarity and operational feasibility, including the revision of “warning value of processing ability” to “symptom coping 
style and ability (eg., self-measured pulse during sudden palpitations, and indications for seeking urgent medical care)”. In 
addition, the quality-of-life indicator was revised from “SF-36” to “AF-QoL”, and “liver and kidney function” was 
expanded to “liver and kidney function and thyroid function indices”. “Diet” was refined to “diet management”, and 
“awareness of exercise plan” was revised to “exercise (exercise volume, contraindications, and indications for exercise 
termination, etc).”(3) Indicator retention and refinement: Under the domain of symptom identification, “symptoms of 
peripheral arterial embolism” was retained after discussion. “Sleep-disordered breathing screening” and “family support 
assessment (APGAR scale)” were also retained and refined based on expert feedback. (4) Indicator deletion: The following 
indicators were removed based on the predefined criteria and expert recommendations: “assessment of ablation line 
integrity”, “monitoring risk of conversion to atrial flutter/atrial tachycardia”, “screening risk of left atrio-oesophageal 
fistula”, and “assessment of anticoagulation continuity at 3 months after surgery”.

Results of the Second Round of the Delphi Survey
In round 2, experts re-evaluated the revised indicator set. No additional indicators were proposed, and all remaining 
indicators met the predefined consensus criteria. The final follow-up indicator system comprised 3 first-level indicators, 
9 second-level indicators, and 38 third-level indicators (Table 3).

Discussion
Reliability of Research Results
The follow-up indicator system developed in this study was grounded in evidence from the literature on post-ablation 
management of atrial fibrillation (AF) and aligned with relevant guideline recommendations. The ABC pathway 

Table 2 (Continued). 

Subject Mean SD CV Proportion 
Scored≥4(%)

3 Risk factors/Complication control 4.17 0.78 0.19 78.26%
3.1 Risk factor control 4.91 0.29 0.06 100.00%

3.1.1 Hypertension control success rate (ambulatory blood pressure monitoring) 4.35 0.71 0.16 86.96%

3.1.2 Diabetes management (HbA1c monitoring and medication adjustment) 4.91 0.29 0.06 100.00%
3.1.3 Lipid management (target LDL-C, statin adherence) 4.22 0.80 0.19 78.26%

3.1.4 Obesity and metabolic syndrome intervention (BMI/waist circumference recording) 4.83 0.39 0.08 100.00%

3.1.5 Sleep disordered breathing screening 4.26 0.75 0.18 82.61%
3.1.6 Liver and kidney function, thyroid function index 4.91 0.29 0.06 100.00%

3.2 lifestyle intervention 4.13 0.81 0.20 73.91%

3.2.1 Exercise (amount of exercise, exercise contraindications, indications for termination of 
exercise, etc.)

3.96 0.77 0.19 69.57%

3.2.2 diet management 4.70 0.56 0.12 95.65%

3.2.3 sleep quality 3.87 0.63 0.16 73.91%
3.2.4 Smoking cessation 4.70 0.56 0.12 95.65%

3.2.5 Alcohol restriction 4.87 0.34 0.07 100.00%

3.3 Psychological and social support 4.04 0.64 0.16 82.61%
3.3.1 Mental status screening (SAS/SDS scale) 4.83 0.39 0.08 100.00%

3.3.2 Assessment of Family Support (APGAR Scale) 4.09 0.79 0.19 73.91%

3.3.3 Effect of financial burden on treatment (proportion of discontinuations of self-paid medication use) 4.83 0.39 0.08 100.00%
3.3.4 Quality of Life Assessment (AF-QoL Scale) 4.09 0.79 0.19 73.91%

Abbreviations: BNP, Brain Natriuretic Peptide; NT-proBNP, N-terminal pro-B-type natriuretic peptide*; TIA, Transient Ischemic Attack; LDL-C, Low-Density Lipoprotein 
Cholesterol; BMI, Body Mass Index; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.
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Table 3 Results of the Second Round of the Delphi Survey

Subject Mean SD CV Proportion 
Scored≥4(%)

1 Anticoagulation and stroke prevention 4.91 0.29 0.06 100.00%

1.1 anticoagulant therapy 4.13 0.76 0.18 78.26%

1.1.1 Anticoagulant drug type and dose (check) 4.91 0.29 0.06 100.00%
1.1.2 Anticoagulation compliance assessment 4.13 0.81 0.20 73.91%

1.1.3 Screening for drug interactions 5.00 0.00 0.00 100.00%

1.1.4 Coagulation index monitoring frequency and compliance rate 4.13 0.81 0.20 73.91%
1.1.5 Hemoglobin and platelet count 4.87 0.34 0.07 100.00%

1.2 Bleeding tendency and evaluation 4.26 0.81 0.19 78.26%
1.2.1 Bleeding Risk Assessment (HAS-BLED Score) 4.96 0.21 0.04 100.00%

1.2.2 Access site complications (hematoma/infection/vagal reflex/pseudoaneurysm) 4.22 0.85 0.20 73.91%

1.2.3 Bleeding (gum bleeding, bruising of the skin, conjunctival bleeding, hematuria, melena) 4.83 0.49 0.10 95.65%
1.3 Stroke prevention and management 4.04 0.77 0.19 73.91%

1.3.1 Stroke Risk Assessment (CHA2DS2-VASc Score) 4.04 0.77 0.19 73.91%

1.3.2 Documentation of thrombotic events (stroke/TIA/pulmonary embolism/deep vein 
thrombosis of lower extremities)

4.70 0.56 0.12 95.65%

2 Symptom control and rhythm management 4.74 0.54 0.11 95.65%

2.1 antiarrhythmic treatment 4.17 0.78 0.19 78.26%
2.1.1 Type and dosage of heart rate/rhythm control (medication verification) 5.00 0.00 0.00 100.00%

2.1.2 Resting heart rate and maximum heart rate during activity 4.13 0.76 0.18 78.26%

2.1.3 Heart rate/rhythm monitoring and management 4.96 0.21 0.04 100.00%
2.1.4 Use of smart devices (asymptomatic atrial fibrillation, ECG monitoring bracelet data 

analysis ≥1 time/week)

4.17 0.72 0.17 82.61%

2.2 symptom identification 4.96 0.21 0.04 100.00%
2.2.1 Frequency of AF-related symptoms (palpitations, shortness of breath, chest pain, syncope) 4.30 0.76 0.18 82.61%

2.2.2 Symptom Assessment and Grading (EHRA Symptom Scale) 4.13 0.76 0.18 78.26%

2.2.3 Symptom coping style and ability (self-measured pulse in case of sudden palpitations, 
indication for immediate medical attention)

4.70 0.56 0.12 95.65%

2.2.4 Stroke-related symptoms 4.87 0.34 0.07 100.00%

2.2.5 Symptoms of peripheral arterial embolism 4.13 0.81 0.20 73.91%
2.3 AF burden 4.78 0.42 0.09 100.00%

2.3.1 Cardiac ultrasound (left atrial diameter, left ventricular ejection fraction) 4.13 0.81 0.20 73.91%

2.3.2 BNP/NT-proBNP levels 4.96 0.21 0.04 100.00%
2.3.3 ECG 4.17 0.83 0.20 73.91%

2.3.4 dynamic electrocardiogram 4.91 0.29 0.06 100.00%

3 Risk factors/complication control 4.17 0.78 0.19 78.26%
3.1 Risk factor control 4.96 0.21 0.04 100.00%

3.1.1 Hypertension control success rate (ambulatory blood pressure monitoring) 4.17 0.83 0.20 73.91%

3.1.2 Diabetes management (HbA1c monitoring and medication adjustment) 4.96 0.21 0.04 100.00%
3.1.3 Lipid management (target LDL-C, statin adherence) 4.13 0.81 0.20 73.91%

3.1.4 Obesity and metabolic syndrome intervention (BMI/waist circumference recording) 4.87 0.34 0.07 100.00%

3.1.5 Sleep disordered breathing screening 4.17 0.78 0.19 78.26%
3.1.6 Liver and kidney function, thyroid function index 4.91 0.29 0.06 100.00%

3.2 lifestyle intervention 4.09 0.79 0.19 73.91%

3.2.1 Exercise (amount of exercise, exercise contraindications, indications for termination of 
exercise, etc.)

4.00 0.74 0.18 73.91%

3.2.2 diet management 4.74 0.54 0.11 95.65%

3.2.3 sleep quality 4.09 0.79 0.19 73.91%
3.2.4 Smoking cessation 4.74 0.54 0.11 95.65%

3.2.5 Alcohol restriction 4.91 0.29 0.06 100.00%

(Continued)
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proposed in the 2020 European Society of Cardiology10 guidelines was adopted as the theoretical framework, which 
strengthened the scientific rationale of the initial indicator pool and ensured that the domains reflected contemporary 
principles of integrated AF care.

The Delphi panel comprised experts from seven provinces/municipalities in China, providing a degree of geographi
cal diversity and multidisciplinary input. All experts had extensive experience in cardiovascular practice or nursing 
management and held senior or associate senior professional titles, supporting the credibility of the consultation process. 
In addition, the response rates in both Delphi rounds were high, indicating sustained expert participation throughout the 
consultation process. The authority coefficients (Cr) in rounds 1 and 2 were 0.892 and 0.914, respectively, suggesting that 
the participating experts were sufficiently familiar with the topic to provide informed judgments. Furthermore, Kendall’s 
coefficients of concordance (W) were statistically significant (p < 0.001), indicating coordination in expert scoring across 
the panel. However, given the magnitude of the W values, the degree of agreement is better interpreted as moderate 
rather than high.

The Comprehensiveness and Relevance of the ABC Pathway-Based 
Indicator System
The final indicator system is structured around the three core domains of the ABC pathway: Anticoagulation and stroke 
prevention,Symptom control and rhythm management,Risk factors/complication control. Previous studies indicate that 
adherence to the ABC pathway reduces all-cause mortality, cardiovascular mortality, and the incidence of thromboembolic 
events.13–15 Against this background, developing follow-up indicators within this framework may help translate the 
principles of integrated AF care into more structured and operational follow-up content for patients after ablation. 
Catheter ablation causes endothelial injury and transient inflammatory activation, potentially increasing the risk of early 
postoperative thromboembolism.16–18 It is therefore recommended that oral anticoagulation therapy be administered for at 
least three months post-ablation, with subsequent continuation determined by individual stroke risk rather than solely by 
cardiac rhythm status. Against this backdrop, structured follow-up is crucial to ensure appropriate anticoagulant selection, 
accurate dosing, and adequate adherence. Incorporating CHA2DS2-VASc and HAS-BLED assessments into follow-up 
provides standardised methods for evaluating thromboembolic and bleeding risks, respectively.18 Furthermore, monitoring 
for haemorrhagic symptoms and laboratory parameters (such as haemoglobin and platelet counts) facilitates early 
identification of adverse events. This is particularly important given that poor adherence to oral anticoagulation therapy 
is common, often due to treatment complexity, insufficient disease awareness, concerns about adverse effects, forgetfulness, 
and financial burdens.19,20 Given the short half-life of non-vitamin K antagonist oral anticoagulants (NOACs), missed doses 
may rapidly diminish anticoagulant protection, potentially increasing the risk of thromboembolism.Accordingly, the 
retention of indicators related to anticoagulant verification and adherence assessment suggests that medication safety and 
treatment continuity remain important components of post-ablation follow-up.21

Post-ablation cardiac rhythm monitoring remains the fundamental method for detecting atrial fibrillation recurrence. 
With the proliferation of digital health technologies, wearable devices and mobile monitoring tools have become widely 
adopted for rhythm surveillance.22 Many patients utilise smart devices to record cardiac rhythm data, aiding in the 

Table 3 (Continued). 

Subject Mean SD CV Proportion 
Scored≥4(%)

3.3 Psychological and social support 3.91 0.67 0.17 73.91%
3.3.1 Mental status screening (SAS/SDS scale) 4.87 0.34 0.07 100.00%

3.3.2 Assessment of Family Support (APGAR Scale) 4.13 0.81 0.20 73.91%

3.3.3 Effect of financial burden on treatment (proportion of self-paid drug interruptions) 4.87 0.34 0.07 100.00%
3.3.4 Quality of Life Assessment (AF-QoL Scale) 4.04 0.88 0.22 73.91%

Abbreviations: BNP, Brain Natriuretic Peptide; NT-proBNP, N-terminal pro-B-type natriuretic peptide*; TIA, Transient Ischemic Attack; LDL-C, Low-Density Lipoprotein 
Cholesterol; BMI, Body Mass Index; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.
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identification of recurrence and supporting clinical decision-making. The inclusion of smart-device-related monitoring 
reflects the increasing use of wearable and mobile technologies in contemporary AF follow-up and suggests that digital 
tools may become a more relevant component of post-ablation monitoring.

Recurrence of arrhythmias during the early’silent period’following ablation is relatively common and does not 
necessarily indicate procedural failure. The symptomatic burden remains clinically significant, with frequent occurrences 
of palpitations, chest tightness, and dyspnoea.23

Beyond symptom frequency and severity, patients’ ability to recognise and respond to symptoms appropriately may 
help reduce delays and support early detection of complications,24 although this requires prospective evaluation.

The long-term prognosis following atrial fibrillation ablation is significantly influenced by upstream risk factors and 
comorbidities. Studies indicate that conditions such as obesity, hypertension, diabetes, sleep-disordered breathing, impaired 
sleep quality, and psychological distress are associated with atrial fibrillation recurrence and poor outcomes.25 Optimizing 
these risk factors can slow atrial remodeling and contribute to improved rhythm control outcomes. The inclusion of weight 
management and metabolic syndrome-related indicators is justified by the finding that recurrence rates range from 35% to 
37% in patients with a BMI < 35 kg/m2, while recurrence rates significantly increase in patients with a BMI ≥ 35 kg/m2.26 

Psychological factors like anxiety and depression may worsen AF prognosis. A meta-analysis of five cohort studies found 
anxiety to be an independent factor increasing the risk of AF recurrence after catheter ablation by 2.36-fold.27 Recurrence 
occurring during the post-ablation window may further undermine patient confidence,28 exacerbate emotional distress, and 
reduce adherence to rehabilitation behaviors. The inclusion of mental health and social support indicators suggests that 
post-ablation follow-up may need to address psychosocial as well as physiological dimensions.Sleep disorders are common 
after ablation and may interact bidirectionally with AF. Sleep-disordered breathing has been identified as an intervenable 
risk factor for AF,29 with screening facilitating early detection and intervention. Exercise after catheter ablation has been 
associated with reduced AF recurrence and improved left atrial structure and function.30,31 However, adherence to post- 
ablation exercise rehabilitation has been reported to be as low as 51%, highlighting the need to monitor exercise-related 
indicators during follow-up.32

Implications for Multidisciplinary Follow-Up
The proposed indicator system may provide a preliminary structure for multidisciplinary follow-up after AF ablation. By 
clarifying follow-up content across different domains, it may support communication among electrophysiologists, 
cardiologists, nurses, general practitioners, and pharmacists. For nursing practice, the indicators may also offer a more 
structured basis for discharge education, medication review, symptom assessment, and counselling on modifiable risk 
factors. At the same time, the practical value of the system is likely to depend on staffing, workload, digital infra
structure, and the availability of multidisciplinary collaboration. Not all indicators may be equally feasible or necessary at 
every stage of follow-up, highlighting the need for further work on prioritisation and workflow integration.

Limitations
The indicator system developed in this study was primarily based on expert consensus and has not yet been empirically 
weighted or prioritised. In routine clinical practice, full implementation of all 38 third-level indicators may be challenging 
because of time constraints, limited healthcare resources, and differences in follow-up contexts across institutions. In the 
absence of a clearly defined core indicator set, the practical utility of the complete framework within busy clinical 
workflows remains to be established. In addition, this study did not assess the feasibility or acceptability of the indicator 
system from the perspective of frontline clinicians and nurses who would ultimately use it in practice. The expert panel, 
although geographically diverse, was relatively small (n = 23) and recruited via convenience sampling, which may have 
introduced selection bias. Moreover, nursing experts (n = 16, 69.6%) outnumbered cardiovascular clinicians (n = 7, 30.4%), 
which may have influenced the range of perspectives represented and may not fully reflect the priorities and implementation 
constraints encountered by frontline nurses and community-based practitioners.

Given these limitations, future research should focus on several areas. Methods such as the analytic hierarchy process 
may be used to assign weights to indicators and identify a more concise core indicator set, thereby improving the 
applicability of the system across different clinical settings. Prospective studies are also needed to evaluate the feasibility, 
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acceptability, and degree of integration of the indicator system within routine post-ablation follow-up workflows. In 
addition, the reliability and validity of both individual indicators and the overall framework should be further examined. 
Future research may also explore whether implementation of the indicator system is associated with improvements in 
outcomes such as anticoagulation adherence, symptom control, risk-factor management, and quality of life. Continuous 
refinement through bidirectional feedback from healthcare professionals and patients will be important for enhancing the 
clinical relevance and practical applicability of the system.

Conclusion
This Delphi study resulted in a preliminary, consensus-based indicator system for post-ablation AF follow-up, system
atically grounded in the ABC pathway. The final system comprises 3 first-level, 9 second-level, and 38 third-level 
indicators and reflects structured expert consensus on follow-up content. By integrating stroke prevention, symptom 
management, and risk factor optimization, the framework may provide a basis for more structured multidisciplinary 
follow-up. Its feasibility, acceptability, and impact on patient outcomes require further investigation in prospective 
implementation studies.
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