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Keywords: Against the backdrop of the COVID-19 pandemic, there is widespread agreement in the field of
The COVID-19 pandemic public health that community resilience should be maintained and strengthened. However, there
Community resilience are significant differences in the pandemic prevention effects between different communities in
CART survey different areas. To explore the main influencing factors on community resilience and the magni-

Influencing factors

. tude of their impact during the pandemic, this study collected 650 valid questionnaires from
Improvement strategies

Shanghai, Wuhan and Chengdu by using the Communities Advancing Resilience Toolkit Assess-
ment Survey (CART). Data collection was conducted from February to March 2020 when this
three cities activated a Level One public health emergency response. The data were analyzed by
using multiple linear regression analysis and structural equation model. Results indicate that: (1)
Domains such as Information and Communication, and Connection and Caring scored higher,
while Disaster Management, Resources and Transformative Potential scored lower; (2) A commu-
nity got higher resilience scores if it took more effective measures to prevent and control the pan-
demic(Shanghai > Chengdu > Wuhan), people within the community participated more ac-
tively in disaster risk reduction activities and activities of volunteer responder groups, and peo-
ple were more closely connected with the community; (3) Variables such as the participation in
affiliated volunteer responder groups, and community disaster risk reduction activities exerted
the biggest impact on community resilience. Therefore, it is urgent to establish a community-
based, resilience-centered framework of community resilience in the post-pandemic era. This
framework will strengthen a community's capacity to cope with disasters and risks.

1. Introduction

As COVID-19 continues to rage worldwide, it has caused huge negative impacts on human life, society, economy and international
political relations. The damage caused has gone far beyond the scope of public health or epidemiology, making it a global disaster
with far-reaching impacts [1]. Against this backdrop, there is widespread agreement in the international community that we should
maintain and strengthen community resilience throughout the COVID-19 pandemic and beyond [2,3]. Communities are the basic
unit of pandemic prevention and control, so community-level countermeasures are essential for reducing virus transmission and dis-
aster losses [4].

A community-based prevention and control strategy was firstly adopted in the early days of the COVID-19 pandemic. From Janu-
ary to March 2020, check points were set up at the entrances of communities, people were ordered to stay indoors and were not al-
lowed to leave their community so as to prevent people from gathering in public spaces and keep social distancing [5]. But in reality,
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the effects of these measures differed from one community to another. Wuhan, the city most severely struck by the pandemic, took
the most stringent anti-pandemic measures since the lockdown of the city in the early morning of January 23, 2020. All the citizens
were ordered to stay indoors and the daily necessities were delivered to their doors. These measures prevented people from gathering
around, thus cutting the spread of the disease. Similar measures were adopted afterwards in cities such as Huanggang and Xiaogan,
Hubei Province as these cities were also severely hit by the coronavirus. The communities in Shanghai also took some countermea-
sures, including sharing information in a timely manner, strengthening people's connection and involving volunteers in epidemic pre-
vention and control. These measures were more effective than some of the rigid measures taken somewhere else [6].

The effect of the pandemic prevention in a community depends not only on the synergy of individual efforts, but also on the
unique capability a community has already possessed before a crisis happens [7]. In order to be resilient, communities should not
only be fully prepared for potential crises and its outcomes, but also strengthen in advance protective factors, such as strong social
networks, so as to help people and communities absorb and emerge from the crises and eventually go back to things as they were [8].
Currently, few studies probe into what specific influencing factors on community resilience are and which factors exert more impact,
both in cities that are severely struck by the pandemic (like Wuhan) and those mildly affected (like Shanghai). This study collected
650 valid questionnaires from Shanghai, Wuhan and Chengdu from February to March 2020 when this three cities activated a Level
One public health emergency response. The data were analyzed by using multiple linear regression analysis and structural equation
model to explore the major influencing factors on community resilience and the magnitude of their impacts. The results of the analy-
sis could then be used to propose targeted suggestions for improving the capacity of a community to cope with disasters.

2. The connotation and measurement of community resilience

2.1. Conceptual development: from disaster resilience to community resilience

The word resilience has a long and diverse history. The etymological roots of this word can be traced back to classical art, litera-
ture, law, and politics. In the mid-19th century, this concept found its way into the natural sciences such as mechanics and medicine.
In the 1950s, the term began to migrate from the natural sciences to the social sciences. And in the 1970s, major innovations regard-
ing this concept were achieved when it was used in ecology [9]. As the ecological environment continues to deteriorate and disasters
happens more frequently, the concept of resilience has been introduced into the field of disaster management, and has become one of
the most suitable paradigms for coping with uncertainties and disasters at the community level. Ever since then, this concept has re-
ceived more and more attention in the academia and other professional fields [10].

As one of the first experts to probe into the resilience of social systems to disasters, Timmerman [11] integrated factors such as
vulnerability and adapter capability, and defined resilience as the ability of a system (or part of a system) to adapt to and recover
from hazardous events. The early disaster resilience-related studies were result-oriented and the focus was on how to emerge from the
disasters and minimize disaster-incurred losses in the context of both physical and natural environment. Then, the subsequent studies
on disaster resilience gradually shifted the focus to exploring the inherent capabilities of individuals and communities. Research re-
sults indicated the importance of individual and community capabilities for adapting to and coping with any crisis, and studies also
revealed major intervention measures including enhancing local knowledge and strengthening existing capabilities [12,13]. There-
fore, the goal of any “disaster resilience” program would be to enhance the fundamental values, assets and resources that can be ap-
plied to the process of adapting to adverse circumstances [14].

Later on, the concept of resilience was intensively applied and investigated in the field of urban planning whose focus was on dis-
aster prevention. Community resilience, as a typical feature with practical value within a city, came under the spotlight of city re-
silience studies in European and American countries [15]. However, community resilience is a complicated concept as resilience is in-
terpreted in different ways by different disciplines and community is also a vague concept. Community resilience is generally defined
from three perspectives: process, outcomes and range of attributes [16,17]. (1) “Process” refers to the process of changing and adapt-
ing to disasters in affected communities [18-21]; (2) “Outcomes” refers to the desired outcome of “maintaining stable functioning”
[22]; (3) “Range of attributes” takes community resilience as a set of dynamic capabilities a community possesses for maintenance,
adaptation, recovery and improvement when coping with large-scale disasters or crises [23-25].0Other scholars also provided their
definitions by integrating one or several of the above mentioned perspectives. For example, Ostadtaghizadeh et al. [26] defined com-
munity resilience as the ability of a system, community or society that may be exposed to hazards to effectively resist, absorb, accom-
modate and recover from the effects of hazards in order to achieve and maintain an acceptable level of operation. This definition has
also been adopted by the United Nations International Strategy for Disaster Reduction (UNISDR).

Taken together, although there is a lack of universally accepted definition on community resilience caused by different discipli-
nary perspectives, the core issues and direction of research are gradually converging. Most scholars agree that community resilience
is a continuous adaptation process and a dynamic set of a series of positive attributes rather than a simple static result. They also be-
lieve community resilience is the ability of a community for maintenance, adaptation, recovery and improvement when coping with
large-scale disasters. In conclusion, resilience has a bright future ahead of it as an explanatory concept in various allied fields that deal
with environmental extremes. However, its success in this respect will depend on not overworking it or expecting that it can provide
more insight and greater modelling capacity than it is capable of furnishing [9].

2.2. The focus of measurement: from physical factors to capability factors

As the concept of community resilience has continued to evolve, there has also been increased recognition of the importance of de-
veloping methods and instruments for its assessment [27]. The promotion of community resilience relies on measures that enable (a)
assessment of the factors that promote thriving and (b) assessment of resilience across locations and time [28]. Moreover, compar-
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isons between different entities can be made based on the measurement results to help decision makers identify which community
should be given priority to, identify specific areas for improvement, and provide the most effective interventions as required [29].

In recent years, an increasing number of different assessment models and tools for community resilience have been developed
[30]. Cutter [31] analyzed systematically 27 assessment tools from four different parameters: focus, spatial orientation, methodology
and domain area. It was found that none of the assessment tools took a dominant position. The most common indexes assessed were
community capitals and capacities. The most widely used variable is the social capital based on religious affiliation and civic organi-
zations. After a comparative study of 36 comprehensive and systematic assessment tools, Sharifia [32] found that most assessment
tools included five dimensions: namely, environmental, social, economic, infrastructure and institutional; and community bonding
and safety and well-being took a dominate role in the social dimension.

It can be seen that the community resilience assessment focuses on both tangible physical factors and intangible capability factors
[33]. The physical components include infrastructure, facilities, and technology. The intangible community-related capability factors
include community knowledge and learning, community connectivity and communication, community governance and leadership,
community resources and capital, community disaster preparedness, community attachment and cohesion [16,34-36]. These com-
munity elements are interconnected and together form a unique community structure.

Research literature in social science shows that capability factors exert more profound impact on community resilience than tangi-
ble physical factors. Scholars have observed that the communities with more well-developed community organizations, civic associa-
tions and volunteer groups are more resilient to disasters, such as earthquakes, hurricanes, extreme weather, and the Ebola epidemic,
because these communities preserve a higher level of cooperation, trust, and mutual support [20,37-39]. In particular, the studies on
the COVID-19 pandemic have revealed that strong neighborhood governance, civic participation, trust in institutions, willingness to
follow the government's advice and instructions can influence how COVID-19 epidemic unfolds in a neighborhood [40-42].

Therefore, when developing assessment tools, some researchers understand community resilience as a community's ability (per-
ceived by the residents) to cope with risks. Therefore, the assessment methods they propose focus more on the evaluation of individ-
ual perception by using bottom-up and community participatory methods, which could bring many benefits to the community [32].
The most typical perception-based measurement tools include the Conjoint Community Resilience Assessment Measure (CCRAM)
[43], the Analysis of the Resilience of Communities to Disasters (ARC-D) [44,45], the Community-Based Resilience Analysis (CoOBRA)
[46], and the Composite of Post-Event Well-Being (COPEWELL) supported by the US Centers for Disease Control and Prevention
[47,48], and the Communities Advancing Resilience Toolkit (CART) [35,49].

Although the measurement of community resilience has improved greatly in the past ten years, most studies have focused on the
effectiveness of assessment rather than its applicability and usability [30]. In other words, the interest in and actual practical applica-
tions of resilience thinking are ahead of the measurement. Comparative studies between different tools are rarely carried out and
most studies are one-time studies [50]. Therefore, researchers and practitioners must carefully consider how to choose the appropri-
ate measurement tools based on the actual situation.

2.3. Measurement tool selection and measurement space definition

Despite its compelling attractiveness in terms of its original coherence, simplicity, apparent completeness, adaptability and trans-
formability, there are problems in using resilience as a universal concept [51]. In addition, as the word community has complicated
connotations with vaguely defined boundaries, we must clearly state which community we will take into consideration when we con-
duct disaster-related action research [52].

On the one hand, the theory of resilience, migrating from ecosystem to social system, tends to depoliticize social changes [53]. In
other words, there is a lack of attention in resilience theory to basic issues such as individual initiative, empowerment, political
power, ideology, risk perception and diversity of cultural values [54]. On the other hand, most discussions of disaster resilience focus
on or above the community level, often ignoring households at the micro level. In fact, one person's resilience may be another's vul-
nerability [9]. For example, indicators that are meaningful at the community level, such as the percentage of people living in poverty,
the amount of community resources, etc., may be relatively ineffective in measuring how a household responds to disasters. The rea-
son lies in that the proportion of poor people cannot be used to answer questions such as who is poor and what causes poverty. Simi-
larly, even a community is rich in resources, we have no idea whether households or individuals can have equal and timely access to
these resources. For example, during the COVID-19 outbreak, the poor and disadvantaged populations were more vulnerable to the
pandemic due to reasons such as poor housing conditions and unstable income. At the same time, difficulties in obtaining timely med-
ical services put them at greater risk [55]. Therefore, overemphasis on the resilience at the systematic level may be detrimental to the
interests of the poor [56].

Therefore, it is important to take elements including political power and vulnerability as important indexes for community re-
silience measurement. The Community Advancing Resilience Toolkit (hereinafter referred to as CART) [35] takes these elements into
consideration. For example, different from the top-down recapitulative items such as “the proportion of poor people in a community”
and “the amount of resources in a community”, CART uses bottom-up approaches to get information related to a community. Percep-
tion-based items such as “people in my community are able to get the services they need” and “my community supports programs for
children and families” can be used to measure the actual ability of a community to supply and distribute resources. Another important
element to measure in response to the COVID-19 pandemic is the effective operation of political power. In this regard, items such as
“people in my community communicate with leaders who can help improve the community”, “my community has effective leaders”,
and “people in my community trust public officials” can be used to reflect the true intentions of the operation of political power. This
overall consideration of relevant elements is a vital reason for using CART in this research.
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In addition, an effective measurement tool should be one that has already been verified through wide applications. Among all the
existing foreign assessment tools, CART is based on well-developed theories and widely used [35,57-59]. The applicability and feasi-
bility of CART in China has been already verified [60-62]. It should be noted especially that the initial CART contained 21 items un-
der 4 domains: Connection and Caring; Resources; Transformative Potential; and Disaster Management [49]. But given the impor-
tance of information and communication on disaster management and community resilience, a new domain-Information and Com-
munication-was later added, increasing the total number of items from 21 to 24 [35]. In the early days of COVID-19 outbreak, the
virus spread very fast and people were ordered to stay indoors, which accentuated the role of information and communication for the
prevention and control of the pandemic. Therefore, the CART revised in 2015 is used in this study as the measurement tool.

In areas of work related to disaster risk, the term community and its adjunct community-based have become the default terminol-
ogy in areas of work related to disaster risk. But big challenges still exist in actual work because community is a vague concept and
communities differ from one to another [52]. In other words, it is biased to either use such terms without considering the context or
criticize or oppose strongly their use [63]. Therefore, when we discuss community resilience, we should take into consideration the
unique features of a community against the context.

In the early days of the COVID-19 outbreak, governments at different levels took standardized prevention measures including
closed-loop management and home quarantine. In this situation, community, a once vague concept, became clearer. The virus spread
so quickly and the whole community would be put at risk if one member was infected. This severe situation brought together individ-
ual and collective interest, where an individual better abided by community norms and became aware that he was responsible for the
whole community. As a result, community became an action framework where “people united with a common purpose” [63]. In this
process, people in a community can find more common grounds in terms of their beliefs, attitudes, feelings, experience, behaviors,
and daily life while focusing less on their differences (or this is the case at least during the Level One public health emergency re-
sponse). In addition, the neighborhood (villagers’) committees were the basic unit implementing the home quarantine order, which
was a top-down management approach by the governments. Inspection sites were set up at the entrances of communities (villages)
and people were restricted from going out. These measures created a relatively static situation without face-to-face social interaction
and personnel flow, thus making the geographic boundaries of communities clearer.

Taking into consideration the specific administrative division in China, this study takes neighborhood committees as the basic unit
for community resilience measurement. Against the backdrop of the COVID-19 pandemic, the adoption of a top-down management
approach made the connotations and boundaries of communities clearer. The communities surveyed are also representative of how
the cities (Shanghai, Wuhan, and Chengdu) responded to the COVID-19 pandemic.

3. Research design

3.1. Data sources

This study aims at analyzing the major influencing factors on community resilience during the initial stage of the pandemic.
Therefore getting the data needed in a timely manner matters a lot to both this study and practical work. However, from February to
March 2020, Shanghai, Wuhan and Chengdu activated a Level One public health emergency response, which restricted people from
going outdoors. Under such circumstances, it was impossible to collect data by random sampling. Therefore, due to the constraints of
time and space, we took the non-random sampling method, which was the only feasible option during the early stage of the outbreak.
650 valid questionnaires were collected through Wenjuanxing, an online platform for questionnaire survey, from the cities of Shang-
hai, Chengdu and Wuhan during February and March 2020. The survey began with locally registered community residents (who were
referred to as “seeds”) from the three cities. The “seeds” then passed the questionnaire to their acquaintances. To increase the cover-
age and the heterogeneity of the respondents, the seeds were asked to send the online questionnaire to both male and female from dif-
ferent age groups. They need to ensure that the respondents had been living in a community for more than one year at the time of the
survey and only one adult member from one household was enrolled in this study.

The basic demographic information of these 650 respondents is shown in Table 1 below. 41.1% of the respondents are from
Wuhan, 18.3% from Chengdu and 40.6% from Shanghai. Among them, the proportion of female respondents is higher than that of
male. The overall educational level of the respondents is on the high side, with about 72% holding a college or even higher degree.
The respondents living in their communities for more than 5 years takes up 67%.Good educational background and at least one year
of residence ensures more accurate understanding of the items in the CART Assessment Survey and more genuine and objective an-
swers.

To address the limitations of the non-random sampling, 13 respondents were selected for in-depth interviews (12 of them are the
“seeds” respondents). (1) 4 of the interviewees were officially registered in Shanghai as permanent residents. 1 out of the 4 lived in
Shanghai but went back to Wuhan for the Traditional Chinese New Year every year. He went back to Wuhan with his mother on Janu-
ary 22, 2021 and was not able to return to Shanghai until the end of March after the lockdown was lifted. The other 3 all stayed in
Shanghai throughout the pandemic. (2) 6 of the respondents were Wuhan natives who were pursing their master's degree for the first
year in Shanghai. The pandemic broke out during their stay in Wuhan for the winter vocation and they were not able to return to
Shanghai until May 2020 after the lockdown was lifted. (3) 3 of the respondents were from Chengdu, who had been working and liv-
ing in Chengdu throughout and beyond the outbreak. The 3 respondents from Chengdu were interviewed online through WeChat and
all the other 10 were interviewed face-to-face after May 2020.

Although the severity of the pandemic and the prevention measures taken were different among the three cities during the survey
period, the impact of the pandemic on the communities within each city and the top-down and uniform community-based administra-
tive measures were similar among all the communities within one city. This dual similarity provided a relatively standardized exter-
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Table 1
Demographic information of respondents.

Sociodemographic variables Frequency Percentage (%)

City of Location

Wuhan 267 41.1
Chengdu 119 18.3
Shanghai 264 40.6
Age (years)

<30 267 41.1
31-50 290 44.6
>50 91 14.0
Gender

Male 220 33.8
Female 430 66.2
Marital status

Married 380 58.5
Unmarried or others 270 41.5
Education

Junior high school or below 50 7.7
High school 134 20.6
College or above 466 71.7
Years of residence in a community

<5 214 32.9
6-10 140 21.5
>10 296 45.5

nal environment for this study. The respondents could provide more authentic and objective perception evaluation, and the differ-
ences among communities within one city could be mitigated.

3.2. Measurement of the variables

3.2.1. Outcome variable: community resilience

In this study, the final scores and the five domains of CART were used as predicated variables. The five domains include: Connec-
tion and Caring, Resources, Transformative Potential, Disaster Management and Information and Communication. The five domains
consist of 24 core items, each with a number of statements on a scale from 1 to 5 (1 = strongly disagree, 5= strongly agree).

In this study, Cronbach's alpha was used to test the internal consistency of the scale. The overall Cronbach's alpha of the scale used
in this study is 0.985 with 0.927 for Connection and Caring, 0.942 for Resources, 0.961 for Transformative Potential, 0.959 for Disas-
ter Management, and 0.945 for Information and Communication. The Cronbach's alpha for both the whole scale and each of the five
domains are greater than 0.9, indicating good internal consistency.

In order to more directly show how the respondents agreed or disagreed with the statements under the items, percentage of agree-
ment with a survey item required a response of agree or strongly agree; responses of strongly disagree, disagree, and neither disagree nor
agree were considered not in agreement with the item statement.

3.2.2. Explanatory variables

In this study, the variables involved in disaster risk reduction activities (including whether emergency materials are prepared or
not, whether you participate actively in disaster risk reduction activities, whether you receive disaster education and whether you
participate in disaster prevention exercises), and variables related to the communication and interaction with the community (includ-
ing whether you experience disasters, ways of communication and interaction with the community, sources of rescue in emergency
situations, and participation in community volunteer activities) were taken as explanatory variables, with related social demographic
variables, including gender, age, educational, marital status, years of residence in a community being controlled.

(1) Participation in Community Disaster Risk Reduction Activities

More than half of the respondents (58.8%) had emergency supplies prepared at home in case of disasters. About 56.3% had volun-
teered for community-based DRR activities. The proportion of respondents who had received disaster education, and participated in
evacuation drills are high, accounting for 72.5% and 68.8% respectively (See Table 2 for details).

(2) The Communication and Interaction between the Respondents and the Community

Table 3 shows that about 18% of the respondents never had any communication with the community, and nearly 82% kept
in touch with the community through different channels including work, neighbors, friends or schools. 22.5% of the respondents
had experienced disasters. Only 3.4% of the respondents had no one to turn to for help in an emergency. In terms of civic en-
gagement, only 54 had participated in volunteer activities on regular basis, accounting for 8.3%.
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Table 2
Participation in community disaster risk reduction activities.

Variables for participation in DRR activities Frequency Percentage (%)

Having emergency supplies

Yes 382 58.8

No 268 41.2

Being a volunteer

Yes 366 56.3

No 284 43.7

Attended disaster education

Yes 471 72.5

No 179 27.5

Having participated in evacuation drills

Yes 447 68.8

No 203 31.2
Table 3

Communication and interaction between respondents and the community.

Variables for communication and interaction with the community Frequency Percentage (%)

Ways to communicate with the community

No communication 118 18.2
Through work 233 35.8
Through neighbors 404 62.2
Through friends 114 17.5
Through schools 73 11.2
Has personally experienced a disaster

Yes 146 22.5
No 504 77.5
Sources that can provide relief (support) in case of emergency

None 22 3.4
Family members 557 85.7
Neighbors 375 57.7
Friends 399 61.4
Local organizations and institutions 353 54.3
Colleagues 242 37.2
Participation in affiliated volunteer responder groups

Don't know 130 20.0
Know some, but don't participate in any 253 38.9
Know some, and have participated in some 213 32.8
Be a regular volunteer or a permanent member 54 8.3

3.3. Data analysis

Quantitative analysis was carried out in the first step to explore the impact of the explanatory variables on the outcome variables.
CART was firstly used to descriptively analyze the overall community resilience score. Secondly, multiple linear regression model was
performed to explore the influencing factors of community resilience. Finally, the mediating effect analysis of structural equation
model was performed to explore the overall effect, direct effect and indirect effect (participation in community disaster risk reduction
activities and community communication and interaction were taken as mediating factors affecting the overall score) of social demo-
graphic characteristics on the overall score of CART, so as to compare the impact of various influencing factors on community re-
silience.

It should be noted that Bootstrap method was used in this study for 1000 times of repeated sampling of the sample during multiple
linear regression analysis and the development of structural equation model. In this way, the inferential statistics based on the model
were made more convincing and persuasive.

In the second step, qualitative interview data was used to support the above quantitative analysis, so as to further verify the au-
thenticity and objectivity of the research conclusions, and to further clarify and quantitative analysis results.

4. Results

4.1. Descriptive analysis of the overall score of community resilience

As shown in Table 4 below, the overall community resilience score is 3.84. Among the five domains, Information and Communica-
tion scores the highest at 3.93, followed by Connection and Caring at 3.91. Disaster Management scores 3.83, ranking in the middle of
the five domains. Resources and Transformative Potential rank among the bottom at 3.75 and 3.76 respectively.

The mean scores of the 24 core community resilience items range from 3.67 to 4.03. Among them, the highest score is associated
with the survey item: “People in my community help each other” in the domain of Connection and Caring, with a percentage of agree-
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Table 4
Descriptive analysis of core community resilience items by domains of CART.

Domains and Items Mean Percentage of

(SD) Agreement (%)

Domain 1: Connection and Caring 3.91
(0.81)

1. People in my community feel like they belong to the community. 3.77 60.77
(0.99)

2. People in my community are committed to the well-being of the community. 3.92 68.31
(0.90)

3. People in my community have hope about the future. 3.94 68.77
(0.92)

4. People in my community help each other. 4.03 72.77
(0.88)

5. My community treats people fairly no matter what their background is. 3.88 66.31
(0.95)

Domain 2: Resources 3.75
(0.89)

6. My community supports programs for children and families. 3.93 68.46
(0.93)

7. My community has resources it needs to take care of community problems. 3.73 58.15
(0.99)

8. My community has effective leaders. 3.67 57.54
(1.03)

9. People in my community are able to get the services they need. 3.72 59.54
(0.98)

10. People in my community know where to go to get things done. 3.69 57.69
(1.00)

Domain 3: Transformative Potential 3.76
(0.88)

11. My community works with organizations and agencies outside the community to get things done. 3.69 58.92
(1.02)

12. People in my community communicate with leaders who can help improve the community. 3.68 57.38
(0.99)

13. People in my community work together to improve the community. 3.91 68.46
(0.88)

14. My community looks at its successes and failures so it can learn from the past. 3.83 64.92
(0.94)

15. My community develops skills and finds resources to solve its problems and reach its goals. 3.71 58.15
(0.98)

16. My community has priorities and sets goals for the future. 3.71 58.46
(0.98)

Domain 4: Disaster Management 3.83
(0.93)

17. My community tries to prevent disasters. 3.85 64.62
(0.99)

18. My community actively prepares for future disasters. 3.76 60.31
(1.03)

19. My community can provide emergency services during a disaster. 3.85 64.15
(0.98)

20. My community has services and programs to help people after a disaster. 3.87 65.08
(0.96)

Domain 5: Information and Communication 3.93
(0.89)

21. My community keeps people informed (for example, via television, radio, newspaper, Internet, phone, neighbors) about ~ 3.97 70.46

issues that are relevant to them. (0.94)

22. If a disaster occurs, my community provides information about what to do. 3.91 67.54
(0.94)

23. I get information/communication through my community to help with my home and work life. 3.85 64
(1.00)

24. People in my community trust public officials. 3.99 71.54
(0.95)

Overall Community Resilience 3.84
(0.83)

ment of 72.8%. The statement “People in my community trust public officials” in the domain of Information and Communication
comes the second at 3.99 with a percentage of agreement of 71.5%. In addition, the survey item: “My community keeps people in-
formed (via television, radio, newspaper, Internet, phone, neighbors) about issues that are relevant to them.” in the domain of Infor-
mation and Communication gets a relatively high score at 3.97 with a percentage of agreement at 70.5%.
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Among the 24 core items, the two statements with the lowest scores are both related to community leaders. Among them, “My
community has effective leaders” in the domain of Resources score the lowest at 3.67 with a percentage of agreement of 57.54%.
“People in my community communicate with leaders who can help improve the community” in the domain of Transformative Poten-
tial gets a score of 3.68 and a percentage of agreement of 57.38% (See Table 4 below for details).

4.2. Analysis of the influencing factors of community resilience

The overall community resilience was taken as the predicted variable, and the social demographic characteristics, participation in
community disaster risk reduction activities, and communication and interaction with the community were taken as the explanatory
variables. Then Bootstrap method was used to construct multiple linear regression model after 1000 repeated sampling of the survey
sample. The fitness of the model is appropriate with adjusted R? value of 0.292, and the Wald statistic value is 269.73 along with 95%
confidence intervals, and all explanatory variables have passed the 95% confidence intervals. After optimizing the scores of each do-
main, the output results of the model are basically consistent with the comprehensive scores in the influence direction and signifi-
cance of explanatory variables.

Table 5 indicates the following findings. (1) A community got higher resilience sores if the epidemic was prevented and con-
trolled more effectively (Shanghai>Chengdu>Wuhan), people within the community participated more actively in disaster pre-
vention and mitigation activities and community public welfare activities, and people were more closely connected with the com-
munity. (2) There was a significant negative relationship between educational level and community resilience score. The higher
the educational level of the respondents, the lower their evaluation score of community resilience. In addition, male respondents
gave significantly lower evaluation scores on community resilience than their female counterparts. (3) Compared with the re-
spondents who had not experienced any disasters, those who had experienced disasters gave significantly lower evaluation scores

of community resilience during the COVID-19 pandemic.

Table 5

Linear regression results for community resilience.

Explanatory Variables Overall Connection and  Resources Transformative Disaster Information and
Caring Potential Management Communication
City
Shanghai 0.147+ 0.102 (0.099) 0.125 (0.062) 0.121 (0.071) 0.221#x (0.003) 0.167x (0.016)
(0.017)
Chengdu 0.054 (0.487) —0.043 (0.590)  0.064 (0.446) 0.066 (0.429) 0.109 (0.219) 0.072 (0.390)
Gender —0.172:x —0.228s53 —0.193:x —0.133 (0.051) —0.162: —0.146x (0.028)
(0.006) (0.000) (0.004) (0.025)
Education
High school degree -0.111 —-0.112 (0.302) —-0.105 —-0.121 (0.324) —0.137 (0.304) —0.078 (0.564)
(0.343) (0.417)
College degree or above —0.291 s —0.251 % —0.298+ —0.326#x (0.003)  —0.324x —0.256x (0.038)
(0.005) (0.008) (0.010) (0.006)
Having emergency supplies 0.248:%% 0.230x#* (0.000) 0.261 % 0.265x%#% (0.000)  0.254:xx 0.229xx* (0.001)
(0.000) (0.000) (0.000)
Having participated in disaster risk 0.2365%%3% 0.216x%x (0.001)  0.234#:x 0.240s#% (0.000)  0.248:xx 0.242xxx (0.000)
reduction activities (0.000) (0.001) (0.000)
Having attended disaster education 0.178xx 0.142% (0.032) 0.2605%%x 0.128 (0.082) 0.217#% (0.007) 0.142 (0.072)
(0.009) (0.000)
Connection with the community through ~ 0.164: 0.117 (0.050) 0.183%x 0.200%* (0.001) 0.149% (0.028)  0.171xx (0.009)
work (0.005) (0.004)
Connection with the community through  0.258:x 0.284x#:x (0.000) 0.241 % 0.246x#x (0.000)  0.238xx (0.001) 0.279:x:x* (0.000)
neighbors (0.000) (0.000)
Connection with the community through  0.166: 0.155% (0.045) 0.206+ 0.154+ (0.049) 0.200= (0.018)  0.115 (0.159)
friends (0.027) (0.013)
Connection with the community through ~ 0.264s 0.149 (0.132) 0.220+ 0.304+ (0.002) 0.334s3 0.315%* (0.001)
schools (0.003) (0.026) (0.000)
Having experienced disasters —0.267 s —0.259ss3 —0.277 s —0.280ss3 —0.280s33 —0.239xx (0.001)
(0.000) (0.000) (0.000) (0.000) (0.000)
Being a volunteer 0.163:: 0.178x% (0.000)  0.158ses:x 0.187:#x (0.000)  0.1473xx (0.001) 0.145:xx (0.000)
(0.000) (0.000)
Intercept term 3.056%x:x 3.182:xxx (0.000) 2.937:xx 2.963:xxx (0.000)  3.043::xx 3.155x%xx (0.000)
(0.000) (0.000) (0.000)
Wald chi2 269.7 sk 2225053 2429553 252.15:%% (0.000) 233.38::x:x 203.96::x (0.000)
(0.000) (0.000) (0.000) (0.000)
Adj R-squared 0.292 0.256 0.262 0.262 0.237 0.217

Note:(1) #*p<0.05, ##p <0.01, #*xp<0.001.

(2) Sociodemographic variables are set as city (Wuhan=1, Chengdu=2, Shanghai = 3), gender (male=1, female =0), education (middle school and below=1, high

school =2, college and above = 3).
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4.3. Analysis of the impact of the influencing factors

In this study, AMOS 26.0 software was used in this study to construct a structural equation model to analyze the mediating effect
of the influencing factors, so as to further explore how these factors impact community resilience and the magnitude of their impacts.

4.3.1. The fitness of structural equation model of community resilience

Social sociodemographic variables are taken as the explanatory variables (although some sociodemographic variables fail to pass
the significance test for multiple linear regression, they may have certain impact on the predicted variables as single factors, so it is
necessary to analyze their mediating effects). The multiple linear regression analysis shows that the “city” variable only causes signifi-
cant difference between Shanghai and non-Shanghai areas, and the “education” variable only causes significant differences between
those with and those without a college degree. Therefore, sociodemographic variables used in this study include city (Shanghai = 1,
other = 0), gender (male = 1, female = 0), education (college and above = 1, others = 0), age (over 50 = 1, 50 years old and be-
low = 0), marital status (married = 1, others = 0), community life fixed number of year (more than 5 years = 1, 5 years and be-
low = 0).

The overall score of community resilience is taken as the predicted variable, and the participation in community (including “par-
ticipation in community disaster risk reduction activities” and “communication and interaction with the community™) is taken as the
mediating variables. The item “I have personally experienced a disaster” is excluded from the model because its residual is highly cor-
related with the residuals of predicted variables, and the model will not meet the fit criteria if it is included. The specific path setting
of the constructed structural equation model is shown in Fig. 1.

In the process of fitting the structural equation model, Bootstrap method was used for 1000 repeated sampling on the survey sam-
ples to test the mediating effect. The overall fitness of each model adjusted by MI index is shown in Table 6. All fitness indexes meet
the standard, and the fitness effect of the model is ideal.

4.3.2. Analysis of the impact of the influencing factors
The output results of the structural equation model shows the total effect, direct effect and indirect effect of sociodemographic
variables on the overall score of community resilience in Table 7 below:

(1) Variables including city, gender and education exert significant direct effects on community resilience. The sum of the
direct effects of the six sociodemographic variables on the overall score of community resilience is —0.330. City, gender and
education exert significant direct effects.
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Fig. 1. Path diagram of mediating effect analysis of community resilience.

Table 6
Fitness results of community resilience structural equation model.

Fitness indexes x2 RMR RMSEA AGFI NFI PNFI
Fit criteria p>0.05 <0.05 <0.05 >0.9 >0.9 >0.5
Modell—City 26.518 (0.327) 0.007 0.013 0.981 0.959 0.511
Model2—Gender 27.774 (0.370) 0.007 0.010 0.982 0.957 0.553
Model3—Education 25.868 (0.415) 0.006 0.007 0.982 0.961 0.534
Model4—Age 27.454 (0.334) 0.007 0.012 0.982 0.958 0.532
Model5—Marital status 25.571 (0.431) 0.007 0.006 0.983 0.963 0.535
Model6—Years of residence in a community 19.245 (0.785) 0.005 0.000 0.987 0.969 0.539
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Table 7
Influential effect of structural equation model of community resilience.

Model Name Sociodemographic Sociodemographic Characteristics- > Community participation- Direct Indirect Overall
Characteristics- >Overall Score  Community Participation > Overall Score Effect  Effect Effect
Model1-City 0.140x (0.027) 0.033 (0.562) 0.935:3 (0.000) 0.140  0.031 0.171
Model2-Gender —0.154x (0.017) 0.004 (0.949) 1.029::x (0.000) —-0.154 0.004  -0.150
Model3-Education —0.167x (0.017) —0.085 (0.157) 1.005::: (0.000) -0.167 -0.085 —0.252
Model4-Age —0.102 (0.261) 0.330:x (0.000) 0.928::x (0.000) —0.102 0.306  0.204
Model5-Marital Status —0.012 (0.855) 0.187:x (0.000) 0.932:x (0.000) —0.012 0.174  0.162
Model6-Years of Residence  —0.005 (0.941) 0.154s (0.007) 1.005:xx (0.000) —0.005 0.155  0.150

in a Community

Note:xp <0.05,s%xp <0.01,s:xp <0.001.

Table 8
Nominalized path coefficient of structural equation model for community resilience.

Path relationship Modell Model2 Model3 Model4  Model5 Model6
City Gender Education Age Marital Status ~ Years of Residence in a Community
Sociodemographic Characteristics- > 0.030 0.003 -0.075 0.149 0.172 0.142

Community Participation

Community Participation- > 0.600 0.628 0.618 0.603 0.602 0.620

Overall Score

Sociodemographic Characteristics-> 0.083 —-0.088 —-0.091 -0.018 —-0.007 —-0.003

Overall Score

Community Participation- > 0.356 0.314 0.314 0.367 0.368 0.315

Connection with the community through work

Community Participation- > 0.284 0.260 0.264 0.276 0.280 0.284

Connection with the community through neighbors

Community Participation-> 0.300 0.308 0.280 0.292 0.290 0.300

Connection with the community through friends

Community Participation- > 0.180 0.186 0.183 0.201 0.205 0.179

Connection with the community through schools

Community Participation-> 0.604 0.575 0.578 0.610 0.608 0.580

Participation in volunteer responder groups

Community Participation- > 0.449 0.455 0.454 0.450 0.449 0.457

Preparing emergency supplies

Community Participation- > 0.511 0.493 0.493 0.510 0.511 0.517

Participation in disaster risk reduction activities

Community Participation- > 0.407 0.404 0.419 0.437 0.448 0.403

Attending disaster education

(2)

3

-

4

Variables including age, marital status and years of residence in a community have significant indirect impact on
community resilience through mediating effect. The sum of the total indirect effects of the six sociodemographic variables
on the overall score of community resilience is 0.585.Age, marital status and years of residence in a community exert significant
indirect impact.

Sociodemographic features have a significant indirect impact on community resilience. The absolute value of the indirect
effects of the sociodemographic variables on the overall score of community resilience is 0.756, higher than the direct effect
of 0.580, indicating that the sociodemographic features exert more indirect than direct impact on community resilience.
Participation in community affiliated volunteer responder groups and community disaster risk reduction activities
have the greatest impact on community resilience. The path coefficient of the nominalized latent variable of “participation-
related factors” (see Table 8 below) shows that the nominalized coefficients of “participating in community affiliated volunteer
responder groups”, “participating in disaster risk reduction activities”, “preparing emergency materials” and “attending disaster
education” are relatively high. Therefore, participating on regular basis in affiliated volunteer responder groups and disaster risk
reduction activities, preparing emergency supplies at home and attending disaster education will exert greatest impact on
community resilience.

5. Conclusions and discussions

Through the multi-faceted analysis of the overall evaluation score, influencing factors and influencing effects of community re-

silience, this study draws the following conclusions:

5.1

. The overall evaluation of community resilience is above the average

The respondents provided an above-average overall evaluation on the resilience of their communities during the pandemic.
There was effective publicity efforts on pandemic prevention. The community carried out extensive publicity through various me-

dia channels, which provided guiding information for residents. Residents had a relatively high degree of trust in government agen-
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cies. The level of trust was not high at the beginning, but it increased afterwards with the improvement of the epidemic prevention
and control. As one interviewee from Wuhan said:

“In fact, there is a gradual change in people's attitude towards the government. At the beginning, we were skeptical, especially
when it came to the fact that the related information was not made public. But a turning point came around February 8: most
of the patients were admitted into the hospital, daily necessities were supplied, and the number of confirmed and suspected
cases were declining. So we felt safer, at least now we could be admitted into the hospital and we felt that we were saved. In
addition, there were a lot of news reports about medical workers from other provinces and cities coming to Wuhan for support
(There was a shortage of medical workers in Wuhan at that time). In this case, the advantages of our national system- the abil-
ity to mobilize all resources in a centralized way- were fully brought into play. In fact, people have strong expectations for the
government and the Party.” (interviewee LJ from Wuhan)

In addition, a high degree of connection and caring was established among residents. Residents not only helped each other, but
also worked together to improve the community they lived in, made their own contributions to their community, and were hopeful
for their future.

The respondents provided a lower-than-average evaluation of the disaster management ability of their communities. The residents
provided a relatively lower evaluation on community transformative potential, which was manifested as a lack of the ability to coop-
erate with external organizations, and a lack of overall planning ability. There were deficiencies in the richness and diversity of com-
munity resources, as well as residents' awareness of and accessibility to resources.

5.2. There was a lack of strong existing social capital in the community

In the context of community resilience, social capital refers to the engagement of community members and their willingness and
ability to contribute to activities that advance the community's goals [64]. Communities with strong social capital tend to be more re-
silient.

There are different types of social capital, including the bonding type featuring close ties between friends and relatives, bridging
type featuring the open and common participation of different groups of residents, and linking type featuring formal and institution-
alized linking between members of a community and the leaders. All these different types of social capital play different but impor-
tant roles contributing to community resilience [17,65]. Community cohesion, especially residents’ “community awareness” and
“collective action in problem solving”, is an important resource for community disaster or epidemic prevention, mitigation and pre-
paredness [66,67]. In addition, strong and responsible leadership at the community level is one of the most important factors for deal-
ing with the public health crisis, as strong leaders can provide correct information, manage reliable communication channels in the
community, promote close communication among community residents, and these leaders establish partnerships with non-
governmental organizations and promote the government and health organizations to enter the community [38].

However, the results of empirical research indicates an insufficiency of existing social capital during the COVID-19 pandemic. Al-
though the item “People in my community help each other” scores the highest at 4.03, “People in my community feel like they belong
to the community” scores low at only 3.77. The item “My community works with organizations and agencies outside the community
to get things done.” scores 3.69, ranking the third from the bottom among the 24 items. The score of “People in my community com-
municate with leaders who can help improve the community.” is 3.68, the second from the bottom. The item “My community has ef-
fective leaders.” ranks at the bottom at only 3.67. Only 8.3% of the respondents said that they participated on regular basis in volun-
teer activities or were permanent members of volunteer responder groups.

In conclusion, although relatives, friends and neighbors helped each other fairly well during the COVID-19 pandemic, there was a
lack of sense of identity of community residents and synergy among different groups for solving common problems. In addition, the
connection between community residents and community leaders and the cooperation between communities and organizations and
agencies outside the community were weak, especially the evaluation of community leaders’ work efficiency was the lowest.

The respondents provided lower evaluation on the above mentioned dimensions based on the existing capacity of their communi-
ties before the pandemic on the one hand, and the actual situations during the pandemic on the other hand:

“The impact of the epidemic was too great at the beginning. We were faced with large numbers of patients, but were running short of
medical supplies, daily necessities, and manpower. On top of that, we had no previous experience dealing with such huge pandemic out-
break. Primary-level workers themselves risk being infected when transporting infected patients from the community to the hospital. In
this situation, I don't think the community workers can be in every way very attentive.” (Interviewee LS from Wuhan)

5.3. Participation in community-based volunteer responder groups and disaster risk reduction activities exert the greatest impact on
community resilience

This study proves that compared with static sociodemographic factors, participation in community-based volunteer responder
groups and disaster risk reduction activities exert more significant impact on community resilience, which is consistent with previous
studies [35,61].

The interview data also proved the importance of participation in disaster prevention and mitigation activities:

“What impressed me the most during the epidemic is that I now understand that we must participate in the disaster relief efforts as much
as we can no matter whether we are directly confronted with the disaster or not. Participation is the only way out from any disaster.
Only when you participate in the disaster relief process, you will understand what hard work the workers from the neighborhood com-
mittee community are faced with. Active participation is key for the mobilization of resources. If everyone simply hides away for fear of
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being infected, all the difficulties will still remain ... This sense of active participation has little to do with a person's educational back-
ground, but is more related to his sense of social responsibility. Couriers may not be highly educated, but they participated in relief ef-
forts actively during the pandemic. Some of them helped people take care of their pets; some delivered meals to the hospital; and some
ran errands for the residents ... So we still need to promote this sense of social responsibility and active participation especially in the
face of disasters.” (Interviewee LJ from Wuhan)

The respondents did not provide highly positive evaluation on disaster management and disaster prevention and preparedness,
which is manifested as follows. (1) The respondents' evaluation on the community's disaster management, including pre-disaster
preparation, emergency services during a disaster, lessons learned after a disaster, and future disaster prevention fall within the
medium range. (2) Under the domain of Transformative Potential, items “My community looks at its successes and failures so it can
learn from the past.” and “My community has priorities and sets goals for the future.” scored relatively low at 3.83 and 3.71 with a
percentage of agreement of 65% and 58% respectively.

The huge gap between theory and reality, between what should be done and what is actually done further highlights that as the
core intervention factor for improving community resilience, the effectiveness of community disaster risk reduction needs to be
strengthened urgently. In addition, the above-mentioned elements of community action need to be combined with the sociodemo-
graphic features of the people in a community (such as different levels of education, different ages, etc.) and the features of commu-
nity governance in different cities, so as to adopt different intervention strategies to better improve community resilience.

6. Implications

The Community-based Disaster Risk Management (CBDRM) emphasizes the integration of both “bottom-up” and “top-down”
management, and the active participation of residents. It focuses on vulnerable groups, disaster reduction and preparedness, and in-
corporates disaster management into the community governance process [68]. Therefore, this study proposes that it is urgent to es-
tablish a “community-based, and resilience-centered” integrated framework for improving community resilience in the post-
pandemic era (see Fig. 2 below for details). This framework mainly includes the following six parts.

6.1. “Community-based and resilience-centered” as the guiding principle

Being community-based means that in addition to taking communities as the basic unit for quarantine and epidemic prevention
and control, more emphasis should be given to the following aspects: skills, knowledge, social abilities and sense of social responsibil-
ities residents are equipped with for pandemic prevention and control; the unity and community cohesion among friends, neighbors
and generations in the community; the synergy by community residents, different groups and organizations and community leaders
for fighting the pandemic; and all kinds of supplies and services inside and outside the community that can be used to meet the di-
verse needs of community residents, especially vulnerable groups in a timely manner.

Being resilience-centered means that pandemic prevention and control should be both result-oriented, with strict top-down mea-
sures to achieve and maintain the expected outcomes; and process-oriented, with a special focus on the bottom-up active participa-
tion of community residents. With the interactive principle of providing services for the community, getting services in the commu-
nity and carrying out services together with the community, residents should be able to learn and improve themselves through the
process of participation [69]. In addition, being resilience-centered also means being prevention-oriented. In consideration of the cur-
rent pandemic prevention and control efforts, lessons should be learnt to improve and strengthen the ability of a community to cope
with risks and set development goals for future risk prevention.

6.2. Strengthening the leadership at grass-roots organizations in a community is the starting mechanism and primary intervention goal for
activating community resilience

Organizations embedded in a community usually play the role of community agents. Therefore, community resilience activation
occurs when agents initiate existing stocks of capital in the face of unexpected events [10]. Therefore, the degree to which community
resilience can be activated depends on the amount of existing community capital on the one hand, and the ability of community
agents (organizations) on the other hand [70].

In China, the organizations most deeply embedded in the community are those at the grass-roots level represented by the neigh-
borhood committee. During the COVID-19 pandemic, the grass-roots organizations mainly adopted a top-down approach in prevent-
ing and coping with the pandemic, in the form of executing orders from authorities at a higher level, therefore they depended highly
on government departments at a higher level [71]. Few communities took the initiative to respond quickly, and there were deficien-
cies in their response mechanisms, anti-pandemic abilities and pandemic prevention reserve [72]. The empirical results of this study
also proves that residents have relatively low evaluation on the effectiveness of the work done by the leaders of the neighborhood
committee.

Therefore, in the post-pandemic era, “community-level leadership capacity building” should be taken as an important starting
mechanism and primary intervention goal for activating community resilience. Cadres in the neighborhood committees, community
leaders and community volunteers should play a leading role. And different measures should be taken to improve the community
leaders’ ability to integrate resources, communicate and interact with community residents, cooperate with other community organi-
zations, and convene and promote community collective actions.
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Fig. 2. Integrated framework for improving community resilience in the post-pandemic era.

6.3. Disaster risk reduction activities based on community-level participation and prevention are the key influencing factors that can be well
managed to strengthen community resilience

Past experience and knowledge has proven that targeted strategic planning for current risks and policies for future responses to
potential public emergencies by the government is the core for community resilience [73]. Among them, the focus of prevention strat-
egy is on the participation of local communities and residents in the whole process. This means that communities should participate
in risk assessment, response planning, capacity building, implementation and establishment of disaster detection systems, and that
community residents should be given more opportunities to acquire information, knowledge, resources and enjoy basic social ser-
vices [68].

The most effective way to improve resilience to disasters is to provide targeted training on the knowledge, attitudes, preparations
and skills of disaster prevention according to the specific situation of a community, and carry out disaster prevention drills [74,75].
Community workshops, publicity efforts, drills, community alliances, seminars are among the most effective intervention measures
for community disaster prevention [76]. In addition, if disaster prevention education can be combined with community capital (com-
munity connection), community residents will be more willing to continuously prepare for emergency prevention in their family or
the community they live in Ref. [77].

Therefore, in the post-pandemic era, it is urgent to conscientiously learn from both successful experience and shortcomings during
the COVID-19 pandemic, so as to develop sound and standardized training, and improve the ability of residents, community leaders,
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governments at all levels and disaster relief professionals through training, drills and other diversified methods. This is the key to im-
proving community resilience.

6.4. The development of a community resource system, which focuses on vulnerable groups, residents are aware of and have access to, is the
basic guarantee for improving the community resilience

Community resilience, to some extent, is decided by whether the most vulnerable members can be taken good care of. Disasters
and crises may happen as a result of unequal distribution of opportunities and social inequality, which is very likely to put these vul-
nerable groups at high risks. The ability of these vulnerable groups to cope with and emerge from disasters are also relatively weak. In
addition, if government departments or other aid groups carry out rescue efforts in a one-size-fits-all approach, then individual differ-
ences and the specific needs of the vulnerable groups will be ignored. Such rescue efforts will also lead to social unfairness [78].
Therefore, effective humanitarianism-based disaster relief should provide relief materials to those who most need them at the right
time, in the right place and in the right quantity [79].

An effective resource management mechanism not only provides abundant, diverse and high-quality resources, but also allocates
these resources firstly to vulnerable groups in more vulnerable areas [80]. But the respondents of this study gave relatively lower
scores to the quantity, awareness and accessibility of resources, with the three items “My community has resources it needs to take
care of community problems”, “People in my community are able to get the services they need.”, and “People in my community know
where to go to get things done.” scoring 3.73, 3.72 and 3.69 with percentages of agreement at 58.15%, 59.54% and 57.69% respec-
tively. Therefore, it is necessary to develop a resource management system residents are aware of and have access to. Such a system
should also give priority to vulnerable groups.

6.5. A connection and caring system based on the bonding, bridging, and linking-type community capital provides strong support for
enhancing community resilience

Although external crisis can promote collective altruistic actions within the community (residents) in the short term, a resilient
community should be equipped with a stable, lasting and profound social capital system. In a top-down social governance model,
strong leadership at the community level is more conducive to enhancing linking-type social capital, but it contributes little to pro-
moting bonding-type social capital and enhancing the participation of community residents [81].

To improve community resilience in the post-pandemic era, the bonding, bridging and linking-type community capital should be
strengthened. Grass-roots social workers can enhance the community capital through different levels of intervention services. Differ-
ent leisure and entertainment activities can strengthen the communication between different groups in a community, so as to en-
hance the bonding-type capital. Through the discussions on how to prevent and solve disasters, and the establishment of community
disaster alliances, the cooperation among different groups in the community can be promoted to achieve common goals, thus enhanc-
ing the bridging-type capital. Through the cultivation of community leaders, we can promote the cooperation between community
residents and formal community organizations, including government agencies, non-governmental organizations, financial institu-
tions, professional disaster prevention agencies or volunteer teams, etc., so as to strengthen the linking-type capital, mitigate the im-
pacts of disasters, and emerge from disasters as soon as possible [82].

6.6. A flexible and rapid “information communication system” based on both the top-down and bottom-up approaches is an effective way to
enhance community resilience

Information communication is one of the core issues for disaster and risk management, which is especially the case during the
COVID-19 pandemic, a public health crisis involving professional knowledge. For effective communication, information to be shared
should be authentic and interactive and be explained actively to the residents [83]. Being interactive means that there should be both
top-down information dissemination, bottom-up feedback as well as information exchange between residents.

This study proves that information communication was highly effective during the COVID-19 pandemic. On the one hand, govern-
ment departments and professional institutions took the initiative to publicize pandemic prevention information in clear and plain
language. At the same time, online information-sharing platforms also greatly improved the efficiency of information transmission in
a timely manner. Efficient information dissemination enhanced people's trust and confidence in government departments, and also
laid a solid foundation for the follow-up pandemic prevention and control responses.

It should be noted that compared with the top-down information reception which is only one-way and in a passive manner, the
bottom-up feedback is a more effective way to understand what really happens. Therefore, it is a direct channel through which people
in a community can participate actively in pandemic prevention and control. Therefore, building a resilient community also requires
a bottom-up and parallel interactive approach so as to collect as many as possible opinions and suggestions, including those from the
vulnerable and marginalized groups in a community [3]. This should be the direction for improvement so as to enhance community
resilience in the post-pandemic era.

In conclusion, This study systematically presents a big picture of how communities responding to the pandemic at the early stage
by using a CART-based bottom-up approach. The findings indicate that compared with static sociodemographic factors, participation
in community-based volunteer responder groups and disaster risk reduction activities exert more significant impact on community re-
silience. In the post-pandemic era, when “we may have to coexist with COVID-19”, the findings of this study provide inspirations for
both policy formulation and practical intervention for community-based pandemic prevention and control. In addition, the “commu-
nity-based, and resilience-centered” integrated framework for improving community resilience could also be taken as a reference for
those working at the primary level.
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