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Background: Exploring an integrated care management model to effectively deliver the standardized management to atrial fibrillation 
(AF) elderlies in rural China.
Purpose: The objective of this study was to assess whether intensified multifaceted education (IME) targeting AF elderlies, their 
family members, and the village doctors (VD) can increase compliance for rural AF elderlies with integrated care based on the AF 
Better Care (ABC) pathway. Additionally, the capacity of VD to deliver integrated AF care was investigated.
Patients and Methods: This is a self-controlled cohort study before and after IME, including AF patients aged ≥65 years identified in 
phase-I of The Jiangsu Province Rural Community AF Project. The IME model was defined as 12 months of continuous knowledge 
education on integrated care management of AF based on the ABC pathway, delivered to AF patients, their family members and the village 
doctors. AF knowledge evaluation from VD and compliance with the ABC pathway before and after the IME model were evaluated.
Results: A total of 810 AF patients (mean age 76.1 ± 5.9 years; 51.4% women) were enrolled. After 12 months, the AF knowledge 
score of VD was significantly improved [(65.0 ± 13.0) scores vs (53.1 ± 9.8) scores, P < 0.001]. Although the compliance of AF 
patients with the ABC pathway was improved statistically (4.3% vs 1.7%, P = 0.003), the absolute increase was small.
Conclusion: Although VD have the potential to serve as AF integrated care management providers, the impact of the IME model 
used to improve the standard AF care in rural elderly AF population was small.
Keywords: education, atrial fibrillation, village doctors, rural, elderly

Introduction
Atrial fibrillation (AF) confers a significant public health burden due to its heightened association with mortality and morbidity 
from stroke, heart failure and dementia.1 The burden of AF is increasingly heavier in developing countries.2–5 China is no 
exception, with an increasingly higher AF incidence, multimorbidity, low disease awareness and poor adherence to management 
guidelines.6 Contemporary management of AF has moved towards an integrated care approach based on the Atrial fibrillation 
Better Care (ABC) pathway,7 avoid stroke, better symptom management and cardiovascular risk reduction, whereby adherence 
to the latter is associated with improved clinical outcomes,8,9 leading to its recommendation in guidelines.10–13
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Rural and elderly patients were still vulnerable in chronic diseases prevention and control. By developing tailored 
programmes targeting specific populations to reduce inequalities in primary health care (PHC) is an important study 
project in rural areas. This is not only the theme for China, but a task for global health.14 Furthermore, the quality of PHC 
for chronic diseases in rural areas has large gaps in care continuity, provider competence, family-centeredness, and 
shared decision-making.15 Obviously, education is the most cost-effective intervention to enhance healthcare equity and 
improve chronic disease care quality.

As an integral component of AF integrated care, education is essential for mitigating AF-related adverse outcomes.8 

Irrespective of the form of education or the nodes of education, AF patient education has been associated with 
a reduction in adverse events, improved mental well-being and quality of life.16 Nevertheless, the impact of education 
on the management of chronic diseases has not been as pronounced among individuals with lower educational attainment 
and limited economic resources.17

In our first phase of the Jiangsu Province Rural Community Atrial Fibrillation Project, elderly patients with AF in 
rural China was described as low educational attainment, limited health awareness, insufficient disease knowledge, and 
minimal access to home-based care.18 The solely medical resources they can rely on are village doctors, who have a low 
education level and unstandardized medical training and have been working on the frontline of primary care and public 
health service in rural China for decades.4 Hence, whether village doctors have the competence in chronic diseases 
management such as AF remains a matter of great concern. In this specific setting, we conducted intensified multifaceted 
education (IME) centered on the ABC pathway for rural elderly AF individuals, their family members and the village 
doctors and to encourage village doctors to embrace such integrated care for managing rural elderly AF patients. We 
aimed to assess whether IME can enhance compliance with the ABC pathway and whether village doctors possess the 
capacity to serve as potential implementers of standardized AF integrated care.

Graphical Abstract
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Methods
Study Design and Population
The protocol for the Jiangsu Province Rural Community Atrial Fibrillation Project has previously been published.19 

Participants identified with AF in the first phase (a cross-sectional study of AF screening) and all the village doctors in 
the two rural towns in eastern China were eligible for the present second phase (a self-controlled cohort study before and 
after intervention). The second phase study was conducted from May 2019 to July 2020. The exclusion criteria were not 
willing to participate in the IME for village doctors, and there was no exclusion criteria for AF patients and their family 
members.

IME was defined as the provision of continuous knowledge on the integrated care education of AF based on the ABC 
pathway to AF patients, their family members and the village doctors. Compliance with the ABC pathway was evaluated 
at baseline according to its original definition (Supplementary Table 1). Patients were categorized as “ABC pathway 
compliant” when compliant with all the three criteria.

The Institutional Review Board of Jiangdu People’s Hospital Affiliated to Yangzhou University granted approval for 
the prospective registry study (YJRY-K-2019-01), and all participants involved in the study signed consent forms to 
participate.

Intensified Education Targeting AF Patients and Their Family Members
The primary objective of the intensified education was to raise awareness about AF and provide knowledge regarding AF 
prevention and treatment for the AF patients and their family members. The key components of this intensified education 
included explanations of what AF is, the primary complications associated with AF, risk factors contributing to AF 
incidence, the relationship between AF and stroke, the significance of taking oral anticoagulants (OACs), and potential 
bleeding complications related to OACs usage. This intensified education employed various methods, including educa
tional videos in the local dialect, a monograph containing AF-related information, brochures about AF, and popular 
science articles shared on our WeChat official accounts. WeChat is a social media and instant messaging platform 
primarily used by the adult children of rural elderly individuals.

In addition, face-to-face patient teaching was provided by AF specialists at 1 and 7 months and by village doctors at 
2, 5, 8 and 11 months. To promote interaction with village doctors, patients and their family members were encouraged to 
participate in monthly group discussion held in village clinics. Face-to-face patient teaching attendance and the monthly 
visits of group discussion, as well as AF-related medical visits of AF patients were recorded. Feedback was gathered by 
identifying AF patients who had never used oral anticoagulants (OACs) or stopped using them, along with their reasons 
for withholding.

Tailored Training for Village Doctors in AF Integrated Care
The primary aim of tailored training from AF specialists was to enhance the village doctors’ understanding of AF 
integrated care, aligned with the guideline-recommended ABC pathway. The program included a series of lectures 
conducted by AF specialists (onsite at 1 and 7 months and online at 3 months), furthermore, AF specialists provided 
personalized education to address specific knowledge gaps identified in each village doctor, based on their prior 
knowledge assessments. All online training materials were also accessible through a specially developed online education 
platform (https://cunyinet.cn/#/education/continue).

Knowledge assessment involved the administration of a survey comprising 10 questions related to specific AF 
knowledge at both baseline and 12 months of the tailored training. In addition, door-to-door interviews for AF patients 
by village doctors were encouraged and recorded. Moreover, the difference in knowledge levels between village doctors 
who participated in our registry and those who did not was also examined.

Evaluation and Study Outcomes
Patients underwent baseline evaluations, as described in the first phase of this project.18 Final assessments were 
conducted at 12 months.
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Compliance with ABC pathway of AF patients and AF knowledge level from village doctors were assessed. Causes 
of death were determined based on death certificates provided by the Health Commission of Jiangdu District.

Statistical Analysis
Continuous variables distributed normally were presented as means with standard deviation. Continuous variables 
distributed non-normally were presented as median (IQR) and compared using Mann–Whitney U-test or Wilcoxon 
test. Categorical variables were expressed as frequency (percentage) and analyzed using Fisher’s exact test or Pearson’s 
chi-square test. Our analysis focused on comparing ABC pathway compliance and the ABC pathway components 
between AF patients at baseline and 12 months. A P-value <0.05 was considered statistically significant. SPSS software 
version 29.0 (IBM Corporation, New York, America) was used for all the statistical analyses.

Results
Among the 18,712 residents enrolled in the first phase of the registry study, 810 (4.3%, 810/18,712) participants [mean 
age 76.1 (5.9) years; 51.4% women] were found to have AF. Nearly half of these AF patients (49.6%, 402/810) were 
aware of their AF condition based on their previous medical history. Baseline characteristics of residents without AF and 
those with AF were previously described.20

Over the 12-month IME, 41 (5.1%, 41/810) AF patients died of various causes, and patients who died were more 
likely to be older and newly detected AF (Supplementary Table 2). AF patients who died were non-compliant with the 
ABC pathway at baseline.

Compliance with the ABC Pathway Components
The 769 AF patients [age 76.1 (5.9) years, 50.6% women; known AF history in 51.5%] who survived at 12 months were 
included in the comparison of compliance with the ABC pathway before and after the IME. At 12 months, full ABC 
pathway compliance increased to 4.3% (33/769) as compared with baseline 1.7% (14/810), which was statistically 
significant (P = 0.003). No significant net increment difference in compliance with the ABC pathway was observed 
between patients with known AF history and newly detected AF (2.6% vs 2.4%, P = 0.766). After the 12-month of IME 
program, compliance with the ABC pathway in the survival patients with known AF history was numerically greater but 
not statistically different (6.1% vs 3.5%, P = 0.096). Specific compliance with each component of the ABC pathway is 
detailed in Figure 1.

Patient, Relative and Village Doctor Interactions
During the IME process, the participation rates for patients at the 2 health education activities by AF specialists were 
84.8% and 73.1%, respectively; but was only 37.2% (IQR: 25.5–53.1%) for the 4 health education activities by village 
doctors (Supplementary Figure 1A and B).

A median of 9.4% (IQR: 3.6–14.3%) patients or their family members visited the village doctor’s clinic monthly to 
engage in the educational sessions and interactions with the village doctors (Supplementary Figure 1C), while during the 
12-month IME program, 15.2% (123/810) of patients sought medical attention at various levels due to AF related events. 
Within this period, 78.9% (97/123) of these patients presented with worsening of AF-related symptoms and 84.6% (104/ 
123) directly visited secondary or tertiary hospitals.

Of the 744 patients at high risk for stroke at baseline, 95.2% (708/744) survived at 12 months, and only 11.7% (83/ 
708) were using OACs, with the majority opting for warfarin (89.2%, 74/83) (Figure 2). An additional 33 patients (4.7%, 
33/708) had previously OACs use, but discontinued. The remaining 592 patients (83.6%, 592/708) had never used OACs.

No significant difference in the proportions of never users was observed between the baseline and the 12-month 
(80.9% vs 83.6%, P = 0.269). Similar results were observed in AF patients with known AF at high risk of stroke (P = 
0.104).

Among AF patients who had never used OACs, the majority (97.2%, 622/640) refused to use OACs. The main 
reasons were as follows: 81.5% (507/622) patients believed that OACs were unnecessary, and 13.7% (85/622) were 
concerned about potential side effects (Figure 3A). Among 39 AF patients who had previously used OACs, main reasons 
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of discontinued: 17.9% (7/39) felt that the treatment was ineffective, 17.9% (7/39) were not willing to undergo frequent 
blood tests, 17.9% (7/39) reported improved symptoms, and 15.4% (6/39) had concerns about side effects (Figure 3B).

Feedback from Village Doctors
A dedicated training program on AF was provided to all the 125 village doctors in these two towns. The participation 
rates of village doctors in onsite training and online training were all 100%.

Of the group, 95.2% (119/125) village doctors completed our survey at 12 months. AF knowledge level of village doctors 
exhibited a significant improvement after the 12-month training program [baseline 50 (IQR: 50–60) scores vs 12-month 
70 (IQR 60–70) scores, P < 0.001] (Figure 4).

Figure 1 Compliance with ABC pathway in atrial fibrillation before and after intensified multifaceted education. (A) Compliance with ABC pathway; (B) Compliance with 
A criterion; (C) Compliance with B criterion; (D) Compliance with C criterion. A criterion, avoid stroke; B criterion, better symptoms control; C criterion, cardiovascular 
risk and comorbidity optimization. 
Abbreviations: ABC, atrial fibrillation better care; AF, atrial fibrillation.

Vascular Health and Risk Management 2025:21                                                                                https://doi.org/10.2147/VHRM.S535313                                                                                                                                                                                                                                                                                                                                                                                                    637

Zhang et al

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



Additionally, 97 village doctors from other towns in Jiangdu District also participated in the same survey. At 12 
months, compared to village doctors not participate in the tailored training, AF knowledge levels of participating village 
doctors increased significantly [10.0 (IQR: 0.0–20.0) scores vs 0.0 (IQR: −10.0–10.0) scores, P < 0.001].

Discussion
This is the first study focused on rural elderly AF patients as education recipients and village doctors as both recipients 
and implementers. This new IME model was designed for AF patients, their family members and the village doctors, 
which aimed to increase compliance with the ABC pathway for rural elderly AF patients. Our results showed 
a statistically significant improvement in AF knowledge amongst village doctors as well as the compliance with the 
ABC pathway of AF patients at 12 months, but the absolute increase was minimal.

Compliance with the ABC pathway among AF patients can substantially diminish the risks of all-cause mortality, 
cardiovascular mortality, rehospitalization, stroke, and major bleeding.8,9,21–23 Such a holistic approach is important 
given the clinical complexity in AF patients, with high prevalence of multimorbidity, polypharmacy and frailty.24–26 

Hence, given the improvement in clinical outcomes with ABC pathway adherence, even in complex patients,27–29 this 
approach has been recommended in recent guidelines.10–13 The latest ESC guideline for AF management has established 
the “CARE” pathway to further optimize the integrated management of patients with AF, emphasizing a patient-centered 

Figure 2 The flow chart of anticoagulation in patients with atrial fibrillation. *High stroke risk AF was defined AF of CHA2DS2-VASc ≥ 2 (men) or 3 (women). 
Abbreviation: AF, atrial fibrillation.

https://doi.org/10.2147/VHRM.S535313                                                                                                                                                                                                                                                                                                                                                                                                                                            Vascular Health and Risk Management 2025:21 638

Zhang et al                                                                                                                                                                           

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



Figure 3 Reasons for withholding oral anticoagulation therapy in atrial fibrillation patients. (A) Reasons for refusing oral anticoagulation in never use patients; (B) Reasons 
for stopping oral anticoagulation. 
Abbreviation: OACs, oral anticoagulants.
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approach involving comorbidity and risk factor management, avoiding stroke and thromboembolism, reducing symptoms 
by rate and rhythm control, and evaluation and dynamic reassessment. As an upgraded version of the ABC pathway, 
besides affirming the importance a multi-disciplinary management approach covering primary care, cardiology, phar
macy, nursing and home care, evaluation and dynamic reassessment was first emphasized. Regularly re-evaluation of 
medical history and the results of any tests could address the dynamic nature of comorbidities and risk factors, as a result, 
dynamic care and treatment adherence could be promoted. Regrettably, our study only focused on the compliance with 
the ABC pathway before and after the completion of the 12-month IME.30

Despite the association between ABC pathway compliance and improved clinical outcomes have been affirmed, the 
present study is the first study to assess whether IME model can improve ABC pathway compliance in rural areas. 
Numerous studies have consistently demonstrated the benefits of education in terms of enhancing treatment adherence, 
mitigating severe adverse events, and fostering improved mental health and quality of life among AF patients.16 The 
IMPACT-AF study showed a significant increase in use of OACs at one year in AF patients at high risk of stroke through 
a multifaceted and multilevel educational program.31 The mAFA-II trial showed improved OACs compliance and clinical 
outcomes in the intervention arm.32 A targeted nurse-led educational program led to a 50% reduction in the composite 
endpoint of death, cardiovascular hospitalization, and AF-related emergency department visits.33

Our study reveals that, although the improvement of the ABC pathway compliance was statistical significantly 
improved following 12-month IME, this was substantially lower compared to prior AF studies (ranging from 7.0% to 
63.0%).34,35 Although clinical outcomes were not assessed, the poor ABC pathway compliance is of great concern. This 
obviously is determined by the education level of the recipients. Unlike IMPACT-AF and mAFA-II, which were targeting 
on mid and high education recipients, the education level of rural elderly in our study is very low. Hence, the impact of 
this IME model in elderly AF patients residing in rural areas in China may be somewhat limited.

AF care in more experienced centers demonstrated greater reductions in the primary endpoints of major cardiovas
cular adverse events.36 Thus, adequate training and continuous skill development for healthcare professionals are 
imperative for delivering integrated care to AF patients. In rural China, village doctors take on the responsibility of 
overseeing the health and chronic disease management of rural residents,4 and whether village doctors have the 
competence in management of chronic diseases remains a matter of great concern. The CRHCP trial showed that village 
doctor-led multifaceted intervention resulted in statistically significant improvements in blood pressure control,37 and the 
primary outcome and secondary outcomes were reduced among rural residents in China.38

The ability of village doctors in improving AF care, which is perhaps more comprehensive given the clinical 
complexity associated with these patients, remains unknown. In the present study, after 12 months of integrated care 
education rooted in the ABC pathway, there was a significant improvement in the knowledge level of village doctors 
regarding AF management, suggesting that village doctors have the potential to serve as AF integrated care providers. 

Figure 4 Atrial fibrillation knowledge level of village doctors before and after intensified multifaceted education.
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However, this improvement was primarily confined to AF knowledge, and there was no substantial overall enhancement 
in the ABC pathway compliance. Hence, there may be challenges in effectively translating the elevated knowledge level 
of village doctors into improved AF management capabilities.

In our study, the interaction between AF patients and their family members and village doctors was limited. First, only 
a median of 9.4% AF patients or their family members visited the village doctor’s clinic monthly to participate in the group 
discussion. Most (78.9%) AF patients sought help only when symptoms exacerbated and the overwhelming majority (84.6%) 
of them sought assistance from higher-level hospitals instead of village doctors. These findings suggest that AF patients 
possess low health awareness and lack trust in village doctors. Second, none of the village doctors provided AF management- 
related home visits, resulting in insufficient motivation. The tenuous link between AF patients and village doctors made 
education implementation challenging in elderly patients in rural China. The distrust of village doctors among AF patients and 
the inability of village doctors to translate AF knowledge into AF management capability indicates that the capacity of village 
doctors to provide AF integrated care necessitates better support from higher-level hospitals or specialists.

A recent study proved that compared to patients in township hospitals with median management intensity, patients in high- 
intensity townships have 4.8% increment PHC visits, 5.2% decrement specialist visits, and 11.7% lower likelihood of having 
an inpatient admission. The main results are derived from better medication adherence and better control of blood pressure.39 

In disease management practice in rural China, the exploration of innovative management and educational approaches is 
essential for enhancing the knowledge base of village doctors. This is more pounced when delivering integrating AF 
management skills into their overall care capabilities, thereby bridging the gap between AF patients and village doctors. 
While patient education is highly valued by healthcare professionals, providing optimal face-to-face patient education often 
faces challenges due to constraints such as limited time and insufficient staffing. Innovative educational programs including 
video-based resources, informational reminders, and interactive modules to supplement or even replace in-person patient 
counseling may be needed. The mAFA-II trial was delivered through a mobile phone app-emphasized self-monitoring and 
educational content delivered through videos, games, and other materials.29 The intervention clusters showed a 61% reduction 
in the primary composite outcome covering major cardiovascular events after 1 year.32,40

Although video or online education could improve increased patient-knowledge of AF,41 many online resources lack 
patient-specific materials, and some patients, particularly those with low e-health knowledge, may struggle to use smart 
devices or access the internet.42 Indeed, mobile or online education may be less applicable in elderly patients in rural China 
given the low smartphone ownership and application. Village doctors play a pivotal role as the primary healthcare providers in 
rural China, and our study has affirmed their capacity for education and potential in chronic disease management. Hence, there 
is a compelling need to proactively explore a standardized and integrated care model for AF led by village doctors to enhance 
management compliance and improve the prognosis of patients with AF in rural regions.43,44

Our study has certain limitations. First, within the group of patients with known AF, there was an insufficient number of 
patients who fully adhered to the ABC pathway. As a result, it was difficult to conduct a meaningful comparison of clinical 
endpoints between groups based on baseline ABC pathway adherence after 12 months. Additionally, exploring the factors 
influencing adherence to the ABC pathway was also hindered by the low number of adherent patients. Furthermore, while 
village doctors’ knowledge significantly improved, the direct impact on patient health outcomes, such as stroke prevention, 
anticoagulation adherence, and mortality reduction, remains unclear. Further studies should be designed to evaluate the impact 
of improving the professional competence of village doctors on the clinical outcomes of patients. Moreover, our current 
educational program consisted of a relatively short duration of only 12 months. The potential effects of a more extended period 
of education have not been further investigated within this population. Finally, the results observed in the present study are 
specific to socioeconomic and healthcare conditions in rural China, and it is necessary to replicate the study in diverse rural 
settings across different regions or countries to assess the generalizability of the findings and identify context-specific factors 
influencing the effectiveness of the intervention.

Conclusion
Although village doctors had the potential to serve as AF integrated care providers, the rural elderly AF population were 
poor responders to IME program. The absolute impact of the IME model used to improve the standard AF care in this 

Vascular Health and Risk Management 2025:21                                                                                https://doi.org/10.2147/VHRM.S535313                                                                                                                                                                                                                                                                                                                                                                                                    641

Zhang et al

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



specific setting was small. There is a pressing need to explore an integrated care model linking AF patients, frontline 
healthcare providers and the specialists to deliver standard integrated care to AF patients in rural China.
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AF, atrial fibrillation; IME, intensified multifaceted education; VD, village doctors; ABC, Atrial fibrillation Better Care; 
PHC, primary health care; OAC, oral anticoagulants.
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