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ABSTRACT  

Objective: To establish a resilience evaluation index system for tertiary general hospitals, providing 
scientific support for the dynamic assessment of hospital resilience and the formulation of precise 
improvement strategies. Methods: The initial draft of the resilience evaluation index system for 
tertiary general hospitals was constructed using the literature review method. Expert consultation 
was conducted using the Delphi method to form the final index system, and the weight of each level 
of indicators was determined using the analytic hierarchy process. Results: Two rounds of expert 
consultation were conducted, with 15 experts invited to participate. The positive coefficient of experts 
in both rounds was 100%; the expert authority coefficient Cr was all > 0.850; the coefficient of 
variation Cv ranged from 0 to 0.1675; the average importance score of the first round consultation 
was in the range of 3.8 to 5, and after adjustment, the average importance score of the second round 
consultation was in the range of 4.067 to 5. The final resilience evaluation index system for tertiary 
general hospitals includes 5 first-level indicators, 16 second-level indicators, and 55 third-level 
indicators. Conclusion: The resilience evaluation index system for tertiary general hospitals 
constructed through the Delphi method and the analytic hierarchy process in this study has certain 
scientificity and reliability, providing a theoretical basis for subsequent hospital resilience 
construction. 
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1. INTRODUCTION 

With the acceleration of globalization and urbanization, various infectious diseases and natural 
disasters have placed tremendous pressure on China's healthcare system. As the core institution for 
safeguarding public health, hospitals are now facing unprecedented challenges and opportunities [1]. 

Hospital resilience refers to the comprehensive ability of hospitals to resist, absorb, adapt, transform 
and recover promptly in the face of emergencies; resilience not only requires hospitals to have the 

ability to provide high-quality, effective and people-oriented medical services, but also to be able to 
respond to future novel coronavirus infections (Corona Virus Disease 2019, COVID-19) and other 
sudden public health events through a comprehensive, flexible and adaptable system [2]. To enhance 

the resilience of the healthcare service system, China issued the "Opinions on Further Improving the 
Healthcare Service System" in 2023, clearly stating that by 2035, a resilient integrated healthcare 

service system should be formed [3]. In hospital management in China, the attention to organizational 
resilience is still relatively limited, and many hospital managers are unfamiliar with this concept. 
Efficient and stable hospital operations are crucial for safeguarding public health and social economic 
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stability. Hospitals lacking resilience may lead to public health crises and severe fluctuations in social 
order. Resilience governance is an upgraded form of governance that responds to the needs of the 
new era and complex situations. Therefore, enhancing hospital resilience has become an urgent task 

[4]. 

2. MATERIALS AND METHODS 

2.1. Source of Data 

2.1.1. Preliminary Establishment of the Evaluation Index System 

The preliminary draft of the resilience evaluation index system for tertiary general hospitals was 

formulated using the literature review method. Firstly, based on the China National Knowledge 
Infrastructure (CNKI) and Wanfang Database, using search terms such as "tertiary general hospitals", 

"hospital resilience", and "index system", the time range was limited to the period from the 
establishment of the database to July 2025, and relevant literature on hospital resilience was retrieved. 
Secondly, literature screening was conducted, and the relevant literature that met the theme was 

summarized and organized to prepare for the establishment of the initial item pool. Finally, based on 
the principles of scientificity, independence, and operability, discussions and screenings were 

conducted on the index content, merging related duplicate indicators and deleting indicators that were 
difficult to obtain, to form a framework and initial indicators suitable for the resilience evaluation 

index system of tertiary general hospitals. 

2.1.2. Final Establishment of the Evaluation Index System 

Using the Delphi method, the final version of the resilience evaluation index system for tertiary 

general hospitals was established. From July to October 2025, experts from universities, tertiary 
general hospitals and other fields, with intermediate or higher professional titles, were invited for 

consultation. The inclusion criteria for experts were as follows: ① ≥ 5 years of work experience in 

related fields; ② Bachelor's degree or above, with intermediate or higher professional titles; ③ 

Voluntary and fully participating in this research, with high enthusiasm. 

This study conducted two rounds of Delphi expert consultations. During the consultation process, the 

expert questionnaires that had been preliminarily drafted after screening were sent to the experts via 
email or WeChat, and the experts were asked to evaluate the importance, familiarity and scoring basis 
of each indicator, and to propose modifications for the indicators. The consultation questionnaire 

consisted of three parts: questionnaire description, general information survey form for experts, and 
questionnaire body. In the first round of expert consultation, experts were invited to use the 1-9 scale 

proposed by Saaty to quantify the judgment matrix of each indicator and fill in the suggestions for 
item modifications and mark the items that needed to be added in the blank areas. After the first round 
of expert consultation, the expert opinions were summarized, and relevant items were modified and 

deleted to form the second round of consultation questionnaire. In the second round of expert 
consultation, experts were again invited to score the importance of the items and fill in the 

modification suggestions. After the second round of expert consultation, the questionnaire items were 
modified again based on the expert opinions. After two rounds of expert consultation, when the expert 
opinions became consistent, the final version of the resilience evaluation index system for tertiary 

general hospitals was formed. 

2.2. Statistical Analysis 

A database was established using Excel 2019 software, and the basic information of experts and their 
scoring data were entered. Statistical analysis was conducted using SPSS 26.0 software to calculate 
the expert's positive coefficient, expert authority coefficient, expert opinion concentration degree, and 

expert opinion coordination degree. The count data were expressed by the number of cases (n) and 
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the composition ratio (%). The Yaahp analytic hierarchy process software was used to construct the 
judgment matrix and calculate the index weights. The definitions and evaluation criteria of each index 

are as follows: ① Expert positive coefficient is measured by the effective recovery rate of the 

questionnaire, and the calculation formula is: Expert positive coefficient = Number of valid recovered 
questionnaires / Total number of distributed questionnaires × 100%. Generally, a recovery rate of ≥ 

70% indicates compliance with the research standards, and the higher the recovery rate, the higher 

the experts' attention and cooperation to this study. ② Expert authority coefficient (Cr), calculated 

by the arithmetic mean of the judgment basis coefficient (Ca) and the familiarity coefficient (Cs), is 
calculated by the formula: Cr = (Ca + Cs) / 2. Ca is calculated based on the experts' self -assessment 

of practical experience (50%), theoretical basis (30%), references (10%), and intuitive judgment (10%) 
[5-6]; Cs is calculated based on the experts' familiarity with the field of health communication 

(converting 1-5 points to 0-1 points). Generally, Cr ≥ 0.70 indicates reliable expert authority. ③ 

Expert opinion concentration degree is analyzed by the mean score of the index, and the degree of 

consensus on the importance of the index is indicated by the larger mean value. ④ Expert opinion 

coordination degree is quantified by the coefficient of variation (Cv), and the calculation formula is: 
Cv = Standard deviation / Mean [7]. Generally, a screening standard of Cv < 0.25 is used, and the 

smaller the Cv, the better the coordination of expert opinions. ⑤ Index weight assignment is based 

on the Analytic Hierarchical Process (AHP). Using the Yaahp software, a 1-9 scale judgment matrix 
is constructed, and the eigenvector and the maximum eigenvalue are calculated through the pairwise 

comparison method. Consistency ratio (CR) < 0.1 indicates passing the test, and the weights of each 

level of indicators are finally determined. 

3. RESULTS 

3.1. Basic Information of Experts 

A total of 15 experts were included in this study for consultation, mainly from hospitals and 
universities. The gender ratio, the ratio of master's and doctoral degrees, and the ratio of senior and 
junior professional titles of the experts were all around 50%. The age distribution was that the number 

of experts in the 41-50 age group and the 51-60 age group accounted for the largest proportion (13 
people, 86.67%). The experts' professional fields were diverse, and most of them had research in 2-3 

professional fields. Over 80% of the experts were engaged in health management or health policy 

research. All 15 experts had worked in their professional fields for more than 10 years. 

3.2. Expert Engagement Level 

This is reflected by the expert participation coefficient (i.e., the effective response rate of the 
questionnaires) and the rate of expert suggestions provided. In the two rounds of consultation, 15 

expert consultation questionnaires were distributed in each round, and all were effectively recovered. 
The expert participation coefficient was 100%. In the first round of consultation, there were 13 experts 
providing suggestions, and the expert suggestion rate was 86.67%. In the second round of consultation, 

there were 5 experts providing suggestions, and the expert suggestion rate was 33%. The expert 
participation coefficient was 100% in both rounds. The expert suggestion rate in the first round 
exceeded 85%, indicating that the experts attached great importance to this research and provided 

active support and suggestions. 

3.3. Expert Authority Coefficient 

The expert authority coefficient (Cr) = (Judgment basis Ca + Familiarity degree Cs) / 2. After 
calculation, in this study, the judgment basis Ca = 0.95, the familiarity degree Cs = 0.86, and the 
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expert authority coefficient Cr = 0.91. This indicates that the expert's authority level is relatively high 

and the expert's consultation results are relatively reliable. 

3.4. Degree of Expert Opinion Coordination 

In the first round of expert consultation, the Cv range for all indicators was 0 to 0.203, all of which 
were less than 0.25. The expert's written opinions suggested retaining the first -level indicators and 

proposed modifications for the second-level and third-level indicators. After adjustment, in the 

second round of expert consultation, the Cv range for all indicators was 0 to 0.167. 

3.5. Expert Consultation Results 

In the first round of expert consultation, the experts believed that the framework of the indicator 
system was clear. Based on the written opinions, some indicators were merged, the expressions were 

adjusted, and some were added or reduced. A total of 1 indicator was deleted, 15 indicators' 
expressions were adjusted, and 3 indicators were combined into 2 indicators. A three-level 
comprehensive hospital resilience indicator system consisting of 5 first-level indicators, 16 second-

level indicators and 55 third-level indicators was formed. In the second round of consultation, the 
opinions of all experts tended to be consistent. They basically reached an agreement on the indicator 

framework and indicator content, and no indicators were deleted. 

3.6. Determination of Index Weights 

After two rounds of expert consultation, the final evaluation index system for the resilience of tertiary 

general hospitals consists of 5 first-level indicators, 16 second-level indicators and 55 third-level 

indicators. The specific contents and weights of the indicators are shown in the table (Table 1). 

Table 1. The resilience evaluation index system and weight for tertiary general hospitals 
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Continued Table 1 The resilience evaluation index system and weight for tertiary general hospitals 

 

 

Continued Table 2 The resilience evaluation index system and weight for tertiary general hospitals 
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4. DISCUSSION 

This study constructed the initial draft of the resilience evaluation index system for tertiary general 
hospitals through the literature review method. Then, the Delphi method and analytic hierarchy 

process were used to revise the initial draft, resulting in a three-level comprehensive hospital 
resilience evaluation index system consisting of 5 first-level indicators, 16 second-level indicators, 

and 55 third-level indicators, and determining the weights of each level of indicators. 

This study conducted 2 rounds of Delphi expert consultations. The results showed that the expert 
active coefficient in both rounds was 100%, significantly > 70%, indicating that the research topic 

was highly attractive and the process design was highly effective. The expert authority coefficient 
was 0.90, indicating that the three-level comprehensive hospital resilience evaluation index system 

established in this study was scientific and reliable. In terms of the concentration of expert opinions, 
the mean value of importance scores remained stable, indicating that the index system was optimized 
successfully and the expert opinions were highly consistent. In terms of the coordination degree of 

expert opinions, the Cv value was always < 0.25. In conclusion, it  can be considered that the three-
level comprehensive hospital resilience evaluation index system constructed in this study is of great 

significance. Firstly, when constructing the index system, using the combined weighting strategy of 
the Delphi method and analytic hierarchy process helps to avoid the randomness of subjective 
weighting, and at the same time, through expert consultation, the possible theoretical deviations in 

the literature analysis can be corrected. By constructing the hospital resilience indicators, it can 
improve the hardware, software and institutional construction level of the hospital, enhance the 

hospital's resilience, and ensure the continuous and stable supply of medical services in complex 
situations [8]. Secondly, by constructing this evaluation index system, it not only provides guidance 
for the improvement of the resilience of tertiary general hospitals, but also promotes hospitals to 

better carry out resilience improvement work [9]. In addition, the construction of this evaluation index 
system also helps to optimize medical service quality, enhance the hospital's social influence, and 

help the hospital form unique advantages [10]. 
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