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Purpose: This study aims to understand the major challenges facing China’s rural pre-hospital emergency care in terms of coordination and cooperation. We focus particularly on the three-tier emergency care providers and their surrounding support units to explore the systematic and strategic gaps within the system. Based on these findings and general systems theory, we propose construction strategies for China’s rural emergency linkage system. This research provides new approaches for improving China’s overall rural emergency care capacity and offers reference points for rural emergency care development in other countries.

Methods: We visited 6 rural areas across 5 provinces and municipalities in China (Beijing, Shandong, Jiangsu, Zhejiang, and Jiangxi). We conducted semi-structured interviews with 28 grassroots emergency care personnel, including villagers with emergency care experience, village doctors, village officials, and emergency center staff. Through these interviews, we conducted in-depth research on the challenges facing rural emergency care coordination and gathered specific recommendations for improvement.

Results: In current rural pre-hospital emergency care practice in China, coordination between different units remains insufficient, and the overall system development is still incomplete. The three-tier emergency care providers lack adequate information sharing, clear division of emergency responsibilities, and personnel exchange. Additionally, social and environmental factors such as funding limitations, compensation distribution issues, and rural transportation planning create barriers to rural emergency care development.

Conclusion: The construction strategy for China’s rural emergency linkage system consists of two main components: the “emergency central system” and the “emergency peripheral system.” The central system focuses on integrating information sharing, medical care coordination, and human resources among emergency care providers. The peripheral system addresses economic support, road and address management, and strengthening emergency transportation capacity. Together, these systems can effectively enhance coordination within the emergency care system and improve the overall effectiveness of China’s rural emergency care.
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1 Introduction

The Chinese Communist Party has repeatedly emphasized the importance of comprehensively advancing the rural revitalization strategy and building modern, beautiful countryside (1). Rural pre-hospital emergency care system development represents an extremely important and critical component of this rural revitalization effort (2). Pre-hospital emergency care refers to emergency treatment provided to critically ill patients outside of hospitals (3). The pre-hospital emergency care system is a complex medical system that covers the entire process before, during, and after pre-hospital emergency care, including many aspects such as emergency resource allocation, emergency personnel supply, and emergency operation mechanisms.

Currently, most rural areas in China have incomplete pre-hospital emergency care systems, with inadequate three-tier main providers, insufficient coordination, and lagging overall effectiveness (4). Taking acute myocardial infarction as an example, approximately 20% of patients in China’s urban areas can reach hospitals for emergency treatment via ambulance, but in rural areas this proportion is less than 10% (5, 6). Against this background, our study investigates rural areas across 6 regions in 5 provinces and municipalities in China. We analyze the challenges that various rural emergency care providers face in system construction and coordination. Using general systems theory as our theoretical foundation, we make judgments about optimization goals for different emergency care providers and construct an emergency linkage system suitable for China’s rural areas. Our aim is to optimize coordination between different units and strengthen emergency care capacity, providing reference points for systematic improvement of rural emergency care systems in China and other countries.



2 Materials and methods


2.1 Study participants

Between November 2022 and December 2024, our research team visited 6 rural areas across 5 provinces and municipalities in China: M District and T District in Beijing, L City in Shandong Province, W City in Jiangsu Province, T City in Zhejiang Province, and R City in Jiangxi Province. These six locations provide good representation in terms of geographical distribution, economic development, and natural landscape features. From a regional distribution perspective, the selected areas cover different provinces from north to south, taking into account regional differences between northern and southern China. Additionally, the selected regions have varying Gross Domestic Product(GDP) levels, which helps reflect both commonalities and differences in rural emergency care systems under different economic backgrounds. For example, Beijing had the highest GDP in 2023 (approximately 4.38 trillion yuan), followed by W City and T City, while L City and R City had relatively lower economic development levels (7). In terms of geographical features, the study areas include plains, hills, mountains, and basins, which helps provide a comprehensive analysis of rural emergency care practices under diverse geographical conditions.

Our team used purposive sampling to select a total of 28 participants, including rural residents with emergency care experience, village doctors, village officials, and emergency center staff from each location. We conducted in-depth interviews focusing on the current problems and recommended solutions for rural emergency care. The basic information of interview participants is shown in Table 1. We determined sample size using the information saturation principle: when organizing interview materials revealed no new themes emerging, we considered information saturation to be reached.


TABLE 1 General information of interviewees.


	No.
	Personnel
	Region
	No.
	Personnel
	Region

 

 	S1 	Villager 	JiangSuW 	S15 	Village doctor 	ShanDongL


 	S2 	Villager 	JiangXiR 	S16 	Village doctor 	ShanDongL


 	S3 	Villager 	JiangXiR 	S17 	Village doctor 	BeiJingM


 	S4 	Villager 	ShanDongL 	S18 	Village doctor 	ZheJiangT


 	S5 	Villager 	ShanDongL 	S19 	Emergency doctor 	ZheJiangT


 	S6 	Villager 	BeiJingM 	S20 	Village official 	JiangSuW


 	S7 	Villager 	BeiJingT 	S21 	Village official 	JiangXiR


 	S8 	Villager 	ZheJiangT 	S22 	Village official 	BeiJingM


 	S9 	Villager 	ZheJiangT 	S23 	Village official 	ZheJiangT


 	S10 	Villager 	BeiJingT 	S24 	Village official 	BeiJingM


 	S11 	Village doctor 	JiangSuW 	S25 	Emergency center staff 	JiangXiR


 	S12 	Village doctor 	JiangXiR 	S26 	Emergency center staff 	JiangSuW


 	S13 	Village doctor 	JiangXiR 	S27 	Emergency center staff 	BeiJingM


 	S14 	Village doctor 	ShanDongL 	S28 	Emergency center staff 	ZheJiangT




 



2.2 Study methods

This study employed semi-structured interviews, collecting data through face-to-face in-depth interviews or written questionnaires. We chose this method because it can more effectively capture the essential problems of China’s rural emergency care, which represents a complex medical practice. The advantage of qualitative research lies in its ability to obtain rich experiences, genuine feelings, and behavioral logic in specific situations from key stakeholders (villagers, village doctors, village officials, and emergency center staff) through in-depth, open dialogue using authentic, vivid narratives from interview participants. This approach helps reveal deep mechanistic issues such as “why coordination between the three-tier emergency care providers is poor” and “how social and environmental factors constrain emergency care development.” Semi-structured interviews allow researchers to ask follow-up questions flexibly and explore unexpected viewpoints and localized insights from interview participants. This provides comprehensive, detailed descriptions of the real challenges and inherent complexity of rural emergency care, establishing a solid, practice-based evidence foundation for subsequent in-depth analysis of causes and optimization model development. This type of deep understanding is difficult to obtain through quantitative methods such as questionnaires.

Before conducting interviews, research team members had already reviewed relevant literature, developed and familiarized themselves with the interview guide, and thoroughly understood the interview purpose, content, and procedures. They also learned certain interview techniques to ensure smooth interview processes. The interview guide was developed by research team members through literature review and current information gathering, formed after three rounds of discussion and revision, focusing closely on core points such as the current status, problems, and optimization strategies for rural pre-hospital emergency care. Interview guides for villagers, village doctors, and village officials can be found in our published work “Grassroots Extension of Rural Pre-hospital Emergency Care: Building ‘Villager-Village Doctor’ Self-rescue and Mutual Rescue Links” (5). The interview guide for emergency center staff included the following: ① Basic ambulance data: ambulance distribution and coverage areas; emergency call frequency; response times; rescue success rates (empty runs, return trips, etc.); ② Emergency station distribution and local emergency care models; ③ Current pre-hospital emergency call systems: Are calls unified? How common is it for patients to call hospitals directly? Is information about rural emergency patients uniformly reported upward? ④ Current emergency system role in emergency personnel training: What are the shortcomings in this area? ⑤ Current emergency care fees: Are there fee-related disputes? Are there incentive policies for medical staff participating in emergency care? ⑥ What do you think are the biggest shortcomings in current rural pre-hospital emergency care? What do you think would be the most effective solutions?

Research team members first introduced the study purpose and process to participants, asked them to sign informed consent forms, and with their permission, recorded interview content and preserved written responses. During interviews, research team members carefully recorded participants’ conversation content and emotional changes. Each interview lasted 10–20 min, with some in-depth interviews extending to 30–40 min. After interviews, research team members thanked participants and promised that interview content would only appear anonymously in social science research.

After interviews, research team members transcribed interview recordings word by word and analyzed the data following these steps: ① Carefully read all original materials and collected meaningful statements; ② Summarized repeatedly appearing viewpoints; ③ Gathered, categorized, and refined themes from summarized viewpoints; ④ Reflected on participants’ viewpoints and behavioral responses to form initial theme descriptions; ⑤ Integrated organized materials to specify theme content. This process ultimately produced 28 high-quality original interview records totaling over 60,000 Chinese words.




3 Results

The current operational efficiency of China’s rural pre-hospital emergency care system is concerning. As S1 mentioned: “When my father had his medical emergency, it took nearly 10 min to get through to 120, and by the time the ambulance arrived, more than half an hour had passed. We had no choice but to take him to the hospital ourselves first.” S6 reflected: “The roads in our village are too narrow for ambulances to get through easily. Sometimes they just stop at the village entrance, and we have to use a flat cart to push the patient out.” These real situations of delayed response, obstructed pathways, and disconnected information demonstrate that China’s rural emergency care faces systematic problems in coordination mechanisms and resource security. Based on our field visits and interview findings, we conducted an in-depth analysis of the current status of coordination among various rural emergency care providers. We have organized the general and widespread problems discovered as follows.


3.1 Lack of linkage and communication among the three-tier emergency subjects: village clinics, township health centers, and county/city hospitals

Emergency information sharing networks between the three-tier providers are either non-existent or ineffective. S19 said: “The problem is that when patients are transferred to us, both we and the handover staff do not really understand the patient’s condition. Actually, this information could be clarified through preliminary examination work during emergency care.” Liu Jiamin and colleagues found through research in rural areas of Shiyan City, Hubei Province, that most ambulances lack even the most basic vehicle communication equipment (8). In terms of communication technology, rural pre-hospital emergency care lacks unified information platform management and smart technology integration. Mature information and technology applications have not received adequate attention and development (9). The real-time information sharing systems between the three-tier emergency care providers are incomplete or have not been established at all. County-level hospitals and lower-level medical institutions cannot achieve effective information connection, which leads to problems such as repeated examinations, delayed diagnosis, and delayed preparation of emergency equipment and medications. This ultimately delays patient treatment, and emergency doctors are more likely to make treatment errors when working without adequate preparation.

Division of emergency responsibilities and hierarchical structure between the three-tier providers is unclear. The “Healthy China 2030” Planning Outline states: “Establish clear goals and responsibilities, and develop coordination mechanisms between medical and health institutions of different levels, categories, and ownership structures (10)“. However, most rural areas currently rely heavily on the single force of county-level hospitals for pre-hospital emergency care, failing to form a clear division of labor with step-by-step emergency relay coordination. This is not conducive to efficient emergency processes, and it becomes difficult for doctors to effectively distribute and coordinate tasks (11). As S25 said: “After patients arrive, we often do not understand many aspects of their condition, so we cannot prepare in advance, and the doctors who transported them do not brief us either.” Meanwhile, the widespread mentality among villagers of preferring first visits to higher-level hospitals exists commonly, with low trust in lower-level medical institutions, which becomes especially evident in emergency situations (12).

Insufficient communication and exchange of emergency personnel between the three-tier providers. S14 said: “Now doctors from county and city hospitals rarely come to our area, and there’s very little communication. Basically, everyone just does their own work.” Due to economic and other objective factors, the gap between urban and rural medical levels is enormous (13). Having upper-level hospitals send personnel to guide lower-level hospitals in emergency care guidance and exchange activities has profound significance for overall urban–rural emergency care development. However, our research found that due to lack of specific command and planning by emergency centers and other departments, insufficient communication concepts, plus institutional factors, there is little or extremely limited personnel flow and job rotation between county-level hospitals and lower-level medical institutions. This makes it difficult to achieve inter-institutional medical collaboration. Mobile systems such as emergency care going to rural areas and emergency care going to villages have not yet been established by county-level hospitals, which negatively affects both narrowing urban–rural medical gaps and smooth emergency care processes.



3.2 Social environmental factors creating difficulties for rural pre-hospital emergency system development

Insufficient dedicated funding for rural pre-hospital emergency care construction. The issue of inadequate financial support was raised multiple times during interviews. Pre-hospital emergency care has a public welfare nature and belongs to non-profit services, yet government financial support is relatively scarce. The widespread problem of “emphasizing in-hospital care over pre-hospital care” in rural and even urban areas represents an important obstacle affecting emergency care system construction and improvement. Local governments need to be responsible for purchasing emergency medical equipment, recruiting professional emergency personnel, and conducting building renovation and infrastructure construction work. High operational and maintenance costs lead to continuously increasing financial pressure. Additionally, township medical institutions have weak revenue-generating capacity themselves. Developing pre-hospital emergency care requires simultaneously dealing with operational losses and medical dispute risks. This dual challenge makes construction and maintenance of rural emergency care stations even more difficult (14).

Current compensation distribution systems make it difficult to retain grassroots emergency care talent. S25 said: “Pre-hospital emergency personnel work 24-h shifts. With one phone call, we must dispatch within 2 min and cannot leave the work area for 24 h.” S28 said: “I think the pay is still too low, and we are essentially on duty 24 h a day.” Most frontline emergency doctors we interviewed reported low pay and heavy workloads. Emergency care often faces the most challenging and high-pressure rescue situations, requiring high levels of technical skill, experience, and composure from doctors. The hard work of emergency doctors is undeniable, but in many areas, emergency doctor wages are often lower than those of other doctors at the same level, seriously affecting the work enthusiasm of frontline emergency doctors and causing continuous talent loss.

Chaotic and disorganized rural road planning and address numbering systems lead to inefficient emergency location finding. S21 said: “Rural villagers are too scattered, house numbers follow no rules, and small roads are too narrow, making emergency care really inconvenient.” Our field visits found that rural road conditions are complex, house arrangements follow no patterns, and address numbering is chaotic. We learned that disorganized road planning and address numbering is a “chronic problem” in China’s rural areas that has long received insufficient attention. However, in actual pre-hospital emergency care processes, confusing routes and unclear address numbering often create enormous difficulties and time waste for ambulances entering villages to find emergency patients, greatly reducing emergency care success rates. Standardizing road construction, optimizing address numbering systems, and strengthening daily maintenance not only helps improve emergency transportation efficiency but also provides convenience for postal communications, emergency rescue, and other fields.




4 Discussion


4.1 Current challenges

China’s pre-hospital emergency care system development began in the 1950s. After more than 40 years of development, the country has established emergency care networks centered on major cities such as Beijing, Shanghai, and Wuhan. However, due to factors including large population size and unbalanced regional economic development, China’s pre-hospital emergency care overall shows characteristics of large regional differences, non-unified standards, shortage of pre-hospital emergency personnel, and poor pre-hospital emergency informatization. Among these issues, low pre-hospital emergency care levels are particularly evident in rural areas (15–17). Our study shows that disconnected coordination between different emergency care units represents an important challenge in rural pre-hospital emergency care practice. Under ideal conditions, the three-tier emergency care providers of “village clinics—township hospitals—county-level hospitals” should form a tightly connected emergency care chain. However, the reality is not encouraging. The three-tier providers commonly face problems of high information barriers, unclear division of emergency responsibilities, and lack of personnel exchange. Information cannot be shared in real-time, leading to inadequate treatment preparation, repeated examinations, and delays. Unclear hierarchical division of labor causes unclear responsibilities, chaotic processes, and resource misallocation. The lack of upward and downward personnel flow solidifies and worsens the urban–rural emergency care capacity gap. Furthermore, constraints from social and environmental factors cannot be ignored. Insufficient dedicated funding for pre-hospital emergency care leads to delayed emergency station construction, outdated equipment, and operational difficulties. Weak compensation incentives for grassroots emergency personnel make it difficult to attract and retain professional talent, resulting in poor team stability. Additionally, rural infrastructure has shortcomings, especially disorganized road planning and unclear address numbering, which seriously hinder ambulances’ rapid response and precise location finding. These challenges interweave with each other, together forming systematic obstacles that prevent rural emergency care effectiveness improvement.

Solving these problems urgently requires clarifying core task objectives for various emergency care stakeholders and promoting their coordinated efforts. The main providers of emergency care—the three-tier emergency care providers—have core tasks of clarifying responsibilities at each level and establishing standardized, progressive emergency care and referral processes. They must also break through “village-township-county” information barriers, establish real-time sharing platforms, and ensure seamless flow of patient condition, dispatch, and handover information (15, 16). Indirect providers of emergency care have main objectives of strengthening financial security, optimizing infrastructure support, and actively mobilizing social forces to provide good social environmental support for rural emergency care (18).

Currently in rural China, although governments and medical institutions at all levels have recognized rural emergency care problems and taken some measures, significant gaps remain in systematic integration and coordination mechanism construction. Many efforts often focus on single elements (such as increasing ambulance numbers) or single levels (such as improving county-level hospital capacity) (18, 19), lacking top-level design and coordination mechanisms that view the three-tier providers and their surrounding units as an organic whole. Information platform construction is fragmented and lacks unified standards (20). Inter-level cooperation often relies on temporary arrangements or administrative orders, lacking institutionalized division of labor, collaboration, and incentive mechanisms (5). Integration and utilization of social support factors are also clearly insufficient (21). This “treating symptoms rather than causes” partial optimization approach makes it difficult to fundamentally solve the problem of overall emergency care ineffectiveness caused by systematic disconnection and resource fragmentation.



4.2 Systems theory and strategy construction

We can see that optimizing rural pre-hospital emergency care systems involves coordination of multiple dimensions, multiple stakeholders, and multiple levels of factors. This is essentially a complex systems engineering project. Based on Bertalanffy’s general systems theory (22), our study proposes a rural emergency linkage system construction strategy consisting of an “emergency central system” and “emergency peripheral system” (Figure 1). This strategy follows the systems principle of holism, emphasizing the synergistic effects of multiple emergency care providers working together rather than the development of any single unit, and emphasizes coordination between system components (23). Based on the systems principle of hierarchy (24), our study’s emergency central system is further subdivided into three levels: village clinics, township hospitals, and county-level hospitals. Each level has clearly different emergency care responsibilities, but they are interconnected in information transmission, resource allocation, and other aspects. Additionally, the systems theory principle of openness indicates (25) that rural emergency care systems, as open systems, need dynamic interaction with external environments (such as policy, economic, and transportation factors). Therefore, we also introduce the concept of emergency peripheral systems, covering elements such as financial investment, road and address management, emergency capacity supplementation, and public participation to create an external environment conducive to rural emergency care system operation. The emergency central system and emergency peripheral system support each other and work together, forming dual pillars that ensure rural emergency care effectiveness improvement. The dynamic coordination between these two systems can effectively break through existing rural emergency care information barriers and resource fragmentation problems, providing an operational systematic solution for constructing cross-departmental and cross-regional emergency care coordination mechanisms. Together, they help achieve coordination between emergency care units and overall improvement.

[image: Diagram of the Emergency Surrounding System. The Health Administrative Department oversees the Emergency Central System, which includes County and Municipal Hospitals, Township Health Center, and Village Health Post, focusing on emergency medical care, staffing, and collaborative information sharing. Connections are made with the Township Department of Civil Affairs and Villagers’ Committee for rational road planning and management, and with Villager Self-organized Emergency Response Units for traffic improvement.]

FIGURE 1
 Rural emergency linkage system construction strategy.




4.3 Central emergency system: complementary linkage and close coordination

As the three-tier emergency care providers forming the emergency central system, improving their overall coordination is particularly necessary for strengthening urban–rural emergency care cooperation, breaking down urban–rural emergency care barriers, and narrowing urban–rural emergency care gaps.

Optimize communication equipment and strengthen information sharing. Real-time emergency information is crucial for emergency transportation efficiency, so establishing or improving information sharing channels should be prioritized. Information sharing is mainly reflected in grassroots institution doctors being able to collect patient physical data in a short time and promptly inform upper-level institution emergency doctors, shortening their preparation time and thereby improving rescue success rates. Constructing emergency information sharing channels can fully utilize information technology to achieve orderly allocation and expert guidance, shorten emergency response radius, and strengthen urban–rural emergency care cooperation. For example, on the basis of improving call reception and dispatch systems, connections between pre-hospital emergency care and in-hospital treatment information can be achieved, and regional integrated information platforms can be gradually established (26). As another example, we can explore introducing the American MPDS emergency priority dispatch system to achieve call classification and grading, while implementing electronic management of pre-hospital emergency cases to ensure emergency information chain completeness (27, 28). Furthermore, with the help of digital and intelligent tools such as “smart 120 ambulances” and “remote consultation platforms” (29), real-time uploading of vital signs and remote expert guidance can be achieved while patients are being transported, promoting closed-loop information coordination of “entering hospital upon boarding the ambulance” (30). In terms of infrastructure construction, 5G + Beidou positioning technology can be introduced to achieve intelligent patient location and route planning, improving emergency response accuracy and timeliness (31).

Clarify responsibilities at each level and achieve integrated emergency care processes. Throughout the entire emergency care process, operations implemented by medical providers at each level should have clear division of labor, step-by-step progression, and improved efficiency. Village doctors’ responsibilities mainly involve assessing patient conditions and providing simple treatment (32, 33). During transportation, emergency personnel operations mainly involve monitoring and support, while in-hospital emergency care is key to solving patients’ actual medical problems. Clarifying responsibilities for all parties, having everyone perform their duties, and reducing ineffective operations and wasted time can make the overall emergency care process organized and efficien (34). Based on this foundation, corresponding referral processes and operational standards should be developed according to regional disease patterns and common emergency types to improve process standardization. Additionally, cross-level cooperation mechanisms should be explored, such as having county-level hospitals organize Red Cross volunteer service teams to regularly conduct rural visits and health screenings, achieving early disease screening and treatment at the pre-hospital stage and improving prevention and control levels for sudden illnesses. Meanwhile, relying on county medical communities can promote standardized training and unify emergency record standards, further improving operability and consistency in three-tier coordination.

Strengthen personnel exchange and balance resource allocation. The three-tier emergency care providers should strengthen emergency personnel exchange and communication to break down urban–rural emergency care barriers. Compared to county-level hospitals, medical workers at township hospitals and village clinics generally have lower education levels and insufficient emergency technique mastery, clearly showing incomplete and unbalanced urban–rural medical care. Therefore, upper-level county-level hospitals should actively undertake emergency assistance and guidance for lower-level rural health institutions, conducting long-term mobile job rotation and emergency care village visits. Related compensation and performance systems should also be improved to encourage emergency doctors’ cross-institutional and cross-urban–rural exchange and cooperation, strengthening emergency technology and talent team building at lower-level rural health institutions. The three-tier emergency care providers should coordinate and communicate with each other, improve medical resource allocation, and increase medical resource utilization rates (35). Meanwhile, cross-institutional rotation systems can be established to promote county-level hospital doctors’ regular support at grassroots health institutions and organize emergency care specialists to conduct grassroots teaching tours and operational guidance. Using modern information technology for real-time emergency care command and remote expert consultation can achieve urban–rural medical resource sharing and reasonable medical resource allocation. This will significantly improve rural medical emergency care conditions and gradually form an emergency care model of “major illnesses at major hospitals, minor illnesses at smaller hospitals,” achieving the goal of “minor illnesses at grassroots levels, major illnesses at hospitals, and recovery back to grassroots levels” (36).



4.4 Pre-hospital emergency peripheral system: multi-party cooperation and macro-level support

Health administrative departments: Increase rural emergency care funding “Economic foundation determines superstructure” (37). Health administrative departments should fully recognize the shortcomings and urgency of rural emergency care and ensure dedicated emergency development funding so that the optimization measures mentioned above, such as resource allocation and information sharing, can truly be implemented. Additionally, the contradiction between high emergency care costs and low villager income also needs to be gradually resolved through expansion and improvement of rural medical security systems. Including emergency care costs in rural medical insurance coverage, increasing emergency medication reimbursement rates, and government intervention in emergency transportation fee regulation can work together to reduce villagers’ “concerns about calling for help” (38).

Township civil affairs departments and village committees: Reasonable road planning and coordinated address management. Emergency care environment is one of the key factors determining emergency care effectiveness and relates to rural residents’ sense of access and participation in emergency medical care (10). This requires improvement by township civil affairs departments and village committees. Related expenditures for improving village appearance and infrastructure construction should be increased, with reasonable road planning and coordinated address management, plus good daily maintenance work to achieve rapid location finding and precise positioning effects, reducing obstacles for emergency care work.

Villager spontaneous emergency forces and public security forces: Multi-party participation and transportation acceleration. When ambulance numbers are insufficient, besides applying for funding and resource assistance, village committees can also recruit villagers with private cars to voluntarily form emergency vehicle teams with unified management, while providing emergency skill training for drivers. Based on independent emergency care models, we can also try combining emergency care systems with multiple public security forces such as fire departments and police (39). For example, during emergencies, fire trucks from fire stations can be separately dispatched, and professionally trained “firefighter emergency care providers” with appropriate qualifications can provide pre-hospital emergency care services for patients (40). During ambulance hospital return trips, traffic police departments can view ambulance locations in real-time, open “green channels,” and allow ambulances unobstructed passage throughout their journey.



4.5 Reference significance of Chinese strategy for other countries

Globally, rural areas commonly face problems of slow emergency response, resource shortages, and insufficient system coordination in pre-hospital emergency care systems. Taking Japan as an example, research indicates that rural areas have insufficient numbers of emergency centers and uneven emergency personnel training levels, leading to extended emergency response times and low patient transportation efficiency (41). South Korea’s situation is also concerning. Due to insufficient doctor numbers, particularly in rural areas, emergency service coverage is limited (42). Additionally, emergency facilities and equipment in South Korea’s rural areas are relatively outdated and cannot meet rapid response and efficient treatment needs (43). Addressing these problems, our proposed “emergency central system—peripheral support system” coordination strategy can provide useful reference for these countries. For example, in rural areas of Japan and South Korea, regional emergency coordination centers can be established to integrate existing medical resources and emergency forces, improving emergency response speed and treatment capacity (44). Meanwhile, using information technology to achieve real-time emergency information sharing and transmission can ensure smooth emergency processes. Additionally, strengthening emergency personnel training to improve their professional skills and emergency response capabilities is also key to optimizing rural pre-hospital emergency care systems (45). By learning from our optimization strategies, these countries may be able to build more efficient, coordinated, and sustainable rural pre-hospital emergency care systems on their existing foundations, improving overall emergency treatment capabilities.




5 Conclusion

We focused specifically on the completeness and coordination aspects of China’s rural emergency care system construction. Based on our field research, we identified current problems in China’s rural emergency care, including low grassroots medical care levels, lack of coordination between the three-tier emergency care providers, and constraints from social and environmental factors. Furthermore, based on Bertalanffy’s general systems theory, we proposed a coordination strategy for improving China’s rural emergency care system consisting of an “emergency central system—emergency peripheral system” linkage approach. This strategy aims to provide new pathways for improving overall emergency capacity in rural areas while also offering Chinese experience for rural emergency care system construction in other countries around the world.



Data availability statement

The original contributions presented in the study are included in the article, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethics Committee of Capital Medical University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

XH: Data curation, Formal analysis, Investigation, Writing – original draft, Writing – review & editing. YJ: Conceptualization, Formal analysis, Investigation, Writing – original draft, Writing – review & editing. ZD: Writing – original draft, Writing – review & editing. TW: Data curation, Formal analysis, Investigation, Resources, Writing – review & editing. YH: Investigation, Software, Writing – original draft. YL: Investigation, Software, Writing – original draft. WW: Methodology, Supervision, Validation, Funding acquisition, Writing – review & editing. WN: Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. National Natural Science Foundation of China (Grant No. U23A20399).



Acknowledgments

Special thanks to School of Public Health, Capital Medical University for its strong support for this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Li, W. Analysis on the influence of Western ecological aesthetics on environmental Design of China’s “beautiful countryside”. J Environ Public Health. (2022) 2022:1271825. doi: 10.1155/2022/1271825 
	 2. Eisner, ZJ, Smith, NJ, and Wylie, C. (2024). Transportation and equipment needs for emergency medical services development in low- and middle-income countries. Surgery. (2024) 176:521–3. doi: 10.1016/j.surg.2024.03.050 
	 3. Dünser, MW, Noitz, M, Tschoellitsch, T, Bruckner, M, Brunner, M, Eichler, B , et al. (2024). Emergency critical care: closing the gap between onset of critical illness and intensive care unit admission. Wien Klin Wochenschr. (2024) 136:651–61. doi: 10.1007/s00508-024-02374-w 
	 4. Deng, H, Wang, X, Yin, L, Li, X, and Zhang, Y. Prevalence and determinants of prehospital delay among stroke patients in mainland China: a systematic review and meta-analysis of the study protocol. PLoS One. (2024) 19:e0312551. doi: 10.1371/journal.pone.0312551 
	 5. Huang, SY, Hu, YY, Liu, YT , et al. Extension of rural pre-hospital first aid: construction of “villager -village doctor” self-rescue and mutual rescue link. China J Emerg Resuscitation Disaster Med. (2024) 19:174–176+182.
	 6. Wu, Y. (2022). How to construct a three-Tier County-Township-Village emergency system in rural areas with large populations and poor emergency conditions? 21st century business herald. 2022 June.
	 7. Beijing Municipal Bureau of Statistics. (2024). Statistical bulletin on Beijing’s National Economic and social development in 2023. 2024.
	 8. Liu, JM, Du, CF, and Huang, SH. Investigation and reflections on the current status of rural emergency system in Shiyan City. Occup Health Emerg Rescue. (2022) 40:478–481+485. doi: 10.16369/j.oher.issn.1007-1326.2022.04.019
	 9. Yang, J, Hou, H, and Hu, H. Exploring the intelligent emergency management mode of rural natural disasters in the era of digital technology. Sustain For. (2024) 16:2366. doi: 10.3390/su16062366 
	 10. Xiao, Y, Chen, X, Li, Q, Jia, P, Li, L, and Chen, Z. Towards healthy China 2030: modeling health care accessibility with patient referral. Soc Sci Med. (2021) 276:113834. doi: 10.1016/j.socscimed.2021.113834 
	 11. Zou, K, Duan, Z, Zhang, Z, Hu, J, Zhang, J, Pan, J , et al. Examining clinical capability of township healthcare centres for rural health service planning in Sichuan, China: an administrative data analysis. BMJ Open. (2023) 13:e067028. doi: 10.1136/bmjopen-2022-067028 
	 12. Dong, Y. The current medical and health services supply in rural areas and its influence over patient- doctor relationship. Chin General Pract. (2014) 17:3679–84.
	 13. Ma, C, Song, Z, and Zong, Q. Urban-rural inequality of opportunity in health care: evidence from China. Int J Environ Res Public Health. (2021) 18:7792. doi: 10.3390/ijerph18157792 
	 14. Carroll, C, Berquist, V, and Chernew, ME. Promoting access to hospital care in rural areas: current approaches and ongoing challenges. Health Aff (Millwood). (2024) 43:1664–71. doi: 10.1377/hlthaff.2024.00600 
	 15. Shi, X, Bao, J, Zhang, H, Wang, H, Wang, Y, Li, L , et al. Emergency medicine in China: a review of the history of progress and current and future challenges after 40 years of reform. Am J Emerg Med. (2020) 38:662–9. doi: 10.1016/j.ajem.2019.11.008 
	 16. Cheng, Y, Cao, X, Zhang, J, Xu, L, and Qin, L. Comprehensive assessment of emergency departments in county-level public hospitals: a multicenter descriptive cross-sectional study in Henan province, China. Front Public Health. (2023) 11:1301030. doi: 10.3389/fpubh.2023.1301030
	 17. Peng, L, Luo, Z, and Wu, L. (2021). Triage practice in emergency departments in tertiary hospitals across China: a multicenter national descriptive survey. Nurs Health Sci. (2021) 23:490–7. doi: 10.1111/nhs.12833 
	 18. Zou, Y, Jia, L, Chen, S, Xinyi, D, Zhiyi, C, Ying, H , et al. Spatial accessibility of emergency medical services in Chongqing, Southwest China. Front Public Health. (2023) 2023:959314. doi: 10.3389/fpubh.2022.959314
	 19. Pei, X, Wang, B, Yang, X, Feng, W, Sun, Y, Wang, H , et al. Analysis of the changing trend of economic burden of patients with chronic diseases under the integrated medical and health service system. BMC Public Health. (2023) 23:731. doi: 10.1186/s12889-023-15572-4 
	 20. Zhou, Z, Jin, D, He, J, Shengqing, Z, Jiang, W, Shuangxi, W , et al. Digital health platform for improving the effect of the active health Management of Chronic Diseases in the community: mixed methods exploratory study. J Med Internet Res. (2024) 26:e50959. doi: 10.2196/50959 
	 21. Yang, Z, Chen, C, Wang, M, Yang, Y, and Xu, L. Prevalence and factors influencing fear of disease progression in stroke patients: a systematic review and meta-analysis with a focus on China. BMJ Open. (2025) 15:e091605. doi: 10.1136/bmjopen-2024-091605 
	 22. Bertalanffy, LV. General system theory: foundations, development, applications. IEEE Trans Syst Man Cybern. (1974) 4:592. doi: 10.1109/TSMC.1974.4309376
	 23. Leykum, LK, Lanham, HJ, Pugh, JA, Michael, P, Ruth, AA, Benjamin, FC , et al. Manifestations and implications of uncertainty for improving healthcare systems: an analysis of observational and interventional studies grounded in complexity science. Implement Sci. (2014) 2014:165. doi: 10.1186/s13012-014-0165-1
	 24. Anderson, BR. (2016). Improving health care by embracing systems theory. J Thorac Cardiovasc Surg. (2016) 152:593–4. doi: 10.1016/j.jtcvs.2016.03.029 
	 25. Braithwaite, J, Churruca, K, Long, JC, Ellis, LA, and Herkes, J. When complexity science meets implementation science: a theoretical and empirical analysis of systems change. BMC Med. (2018) 16:63. doi: 10.1186/s12916-018-1057-z 
	 26. Anantharaman, V, and Swee, HL. Hospital and emergency ambulance link: using IT to enhance emergency pre-hospital care. Int J Med Inform. (2001) 61:147–61. doi: 10.1016/s1386-5056(01)00137-x
	 27. Stevanovic, A, Beckers, SK, Czaplik, M, Sebastian, B, Mark, C, Jörg, CB , et al. Telemedical support for prehospital emergency medical service(TEMS trial): study protocol for a randomized controlled trial. Trials. (2017) 18:43. doi: 10.1186/s13063-017-1781-2 
	 28. Curka, PA, Pepe, PE, Ginger, VF, Sherrard, RC, Ivy, MV, and Zachariah, BS. Emergency medical services priority dispatch. Ann Emerg Med. (1993) 22:1688–95. doi: 10.1016/S0196-0644(05)81307-1 
	 29. Sheng, T, Jin, R, Yang, C, Qiu, K, Wang, M, Shi, J , et al. Unmanned aerial vehicle mediated drug delivery for first aid. Adv Mater. (2023) 35:e2208648. doi: 10.1002/adma.202208648 
	 30. Kurz, MC, Bobrow, BJ, Buckingham, J, Jose, GC, Mickey, E, Peter, F , et al. (2020). Telecommunicator cardiopulmonary resuscitation: a policy statement from the American Heart Association. Circulation. (2020) 141:e686–700. doi: 10.1161/CIR.0000000000000744 
	 31. Xiang, T, Zhang, PY, Zhuo, GY, and Dai, H. Contribution of the 5G smart first-aid care platform to achieving high-quality prehospital care. J Med Internet Res. (2023) 2023:e43374. doi: 10.2196/43374
	 32. Bakke, HK, Steinvik, T, Eidissen, SI, and Gilbert, TW. Bystander first aid in trauma - prevalence and quality: a prospective observational study. Acta Anaesthesiol Scand. (2015) 59:1187–93. doi: 10.1111/aas.12561 
	 33. Barry, T, Doheny, MC, Masterson, S, Conroy, N, Klimas, J, Segurado, R , et al. Community first responders for out-of-hospital cardiac arrest in adults and children. Cochrane Database Syst Rev. (2019) 2019:CD012764. doi: 10.1002/14651858.CD012764.pub2 
	 34. Langabeer, JR 2nd, Prasad, S, Seo, M, Smith, DT, Segrest, W, Owan, T , et al. The effect of interhospital transfers, emergency medical services, and distance on ischemic time in a rural ST-elevation myocardial infarction system of care. Am J Emerg Med. (2015) 33:913–6. doi: 10.1016/j.ajem.2015.04.009 
	 35. Davis, NW, Fayed, M, Hardee, E, Lykens, D, Hester, JM, Magnuson, AE , et al. Transforming early stroke care through Mobile stroke treatment unit rendezvous with rural emergency medical services. Stroke. (2025) 56:741–4. doi: 10.1161/STROKEAHA.124.048633 
	 36. Luo, D, Zhu, X, Qiu, X, Jing, Z, Xiangfei, L, Yue, D , et al. Healthcare preferences of chronic disease patients under China’s hierarchical medical system: an empirical study of Tianjin’s reform practice. Sci Rep. (2024) 14:11631. doi: 10.1038/s41598-024-62118-8
	 37. Bettache, K. Where is capitalism? Unmasking its hidden role in psychology. Personal Soc Psychol Rev. (2024) 2024:10888683241287570. doi: 10.1177/10888683241287570
	 38. Zhang, Z. Survey and analysis on the resource situation of primary health care institutions in rural China. Front Public Health. (2024) 2024:1394527. doi: 10.3389/fpubh.2024.1394527
	 39. Glahn, JEE, Heltø, KMM, Alstrøm, H, Petersen, MC, and Gärtner, R. Tactical emergency medical Services in Copenhagen, Denmark: a mixed methods design study introducing a new concept. Acta Anaesthesiol Scand. (2025) 69:e70003. doi: 10.1111/aas.70003 
	 40. Seid, FY, Gete, BC, and Endeshaw, AS. Challenges of pre-hospital emergency care at Addis Ababa fire and disaster risk management commission, Addis Ababa, Ethiopia: a qualitative study. BMC Health Serv Res. (2024) 24:803. doi: 10.1186/s12913-024-11292-6 
	 41. Suzuki, T, Nishida, M, Suzuki, Y, Kobayashi, K, and Mahadevan, SV. Issues and solutions in introducing Western systems to the pre-hospital care system in Japan. West J Emerg Med. (2008) 9:166–70.
	 42. Choi, W, Lim, Y, Heo, T, Lee, SM, Kim, W, Kim, SC , et al. Characteristics and effectiveness of Mobile- and web-based tele-emergency consultation system between rural and urban hospitals in South Korea: a National-Wide Observation Study. J Clin Med. (2023) 12:6252. doi: 10.3390/jcm12196252 
	 43. Kim, HS, Kang, DR, Kim, I, Lee, K, Jo, H, and Koh, SB. Comparison between urban and rural mortality in patients with acute myocardial infarction: a nationwide longitudinal cohort study in South Korea. BMJ Open 2020;10(4):e035501. (2020) 10:e035501. doi: 10.1136/bmjopen-2019-035501 
	 44. Nakamori, T, Toyokuni, Y, Kondo, H, Kubo, T, and Koido, Y. Significance of the “Coordination Headquarters for healthcare and medical support” in Japan; comparison with emergency medical team coordination cell (EMTCC). Prehosp Disaster Med. (2023) 38:s134–4. doi: 10.1017/S1049023X23003540
	 45. Sreeram, A, Nair, R, and Rahman, MA. Efficacy of educational interventions on improving medical emergency readiness of rural healthcare providers: a scoping review. BMC Health Serv Res 2024;24(1):843. (2024) 24:843. doi: 10.1186/s12913-024-11116-7 


Copyright
 © 2025 Huang, Jiao, Deng, Wang, Hu, Liu, Wang and Nie. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Research on the construction strategy of China’s rural emergency linkage system from the perspective of systems theory—based on the survey of six regions in China



		1 Introduction



		2 Materials and methods



		2.1 Study participants



		2.2 Study methods









		3 Results



		3.1 Lack of linkage and communication among the three-tier emergency subjects: village clinics, township health centers, and county/city hospitals



		3.2 Social environmental factors creating difficulties for rural pre-hospital emergency system development









		4 Discussion



		4.1 Current challenges



		4.2 Systems theory and strategy construction



		4.3 Central emergency system: complementary linkage and close coordination



		4.4 Pre-hospital emergency peripheral system: multi-party cooperation and macro-level support



		4.5 Reference significance of Chinese strategy for other countries









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fpubh-13-1611273-g001.jpg
Emergency Surrounding System

| Heatth Administrative Department |

Tncrease capital investment

Emergency central system

County and Municipal Hospitals

Collaborative
Emergency | Staffing
Infomation | /egical Care | Resources
Rational Road Sharing Traffic A
Township Department of | Planning Improvement| Villager Self-organized
Civil Affairs and Villagers' = [ Township Health Center Emergency Response
Commiittee Over Units
' management of i
doorplates Collboratve | e Staffing
ommason | Mdial Cave | Resouees

Village Health Post






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Research on the construction
strategy of China’s rural
emergency linkage system from
the perspective of systems
theory—based on the survey of
six regions in China












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






