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ARTICLE INFO ABSTRACT

Keywords: The COVID-19 outbreak in 2019 and the challenges it posed to communities around the world,
Urban community resilience demonstrated the necessity of enhancing the resilience of communities to pandemics. In this
Pandemics regard, assessment frameworks can play an essential role and guide resilience-building efforts.
COVID-19

However, the lack of a comprehensive assessment framework has led to a focus on sectoral
evaluation. This study aims to propose an integrated framework for assessing the pandemic
resilience of communities. For this purpose, we rely on a systematic review of literature indexed
in major academic databases. We have thoroughly analyzed a total number of 115 related doc-
uments to extract relevant criteria. Findings show that many criteria and factors affect community
resilience to pandemics. By inductive content coding in MAXQDA software, we have categorized
these criteria into five dimensions of Institutional, Social, Economic, Infrastructural, and De-
mographic. Good leadership and management, insurance and governmental support, planning
and preparation, expertise and labor, and available equipment and technologies are the most
important institutional criteria. Communication and collective identity, mutual support, public
safety and protection, public awareness, and social justice are the influential social criteria.
Economic sustainability and resource availability are criteria of economic resilience. Sufficiency
of services, public spaces, housing tenure, and transportation system are the main criteria related
to the built environment and infrastructural dimension. Finally, demographic resilience includes
physical health, psychological well-being, life quality, and hygiene. Based on these criteria, this
study develops an integrated evaluation framework that researchers can implement along with
conventional assessment and ranking methods to determine the level of community resilience to
pandemics.

Systematic literature review
Assessment framework

1. Introduction

The Coronavirus pandemic (COVID-19), first reported in 2019 in Wuhan, China, is a perilous global pandemic in the 21st century
that has killed millions of individuals worldwide. This pandemic is caused by acute respiratory syndrome (SARS-CoV-2), which has a
variety of symptoms, from mild to deadly. Its high infection rate led the World Health Organization (WHO) to declare it a global
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pandemic in March 2020 [1,2]. The Coronavirus pandemic has swept through many communities, causing widespread socio-economic
and psychological impacts. As is the case for any other adverse event, effective dealing with the pandemic depends on taking many
pre-and post-event measures to facilitate better coping, response, and recovery processes [3,4].

The pandemic has affected different aspects of human life. In this situation, the greater concern is about communities’ social and
human capital; if people can exist and cope with this crisis, they can undoubtedly redevelop and compensate for the economic and
infrastructural damages [5]. Concerns and anxieties related to the pandemic are driven by the impacts on human health and other
socio-economic consequences that may influence community resilience in different countries [6]. In fact, long-lasting lockdowns and
social distancing measures that have disrupted daily activities like working and leisure can impose numerous social and economic
impacts on communities. School closures, rising unemployment rate, declining face-to-face interactions, forced teleworking, and the
like, are more concrete examples of the impacts of this crisis on communities [3]. However, resilient communities can absorb the
pandemic impacts more effectively and return to normal conditions rapidly and sustainably [7,8].

In the past few decades, enhancing community resilience, in both geographical and relational notions, has become a significant
priority in many parts of the world. This is driven by the fact that there have been upward trends in the frequency and intensity of
adverse events and crises in the past, which are projected to continue due to climate change, disasters, wars, and pandemics [9,10].
Resilience literally means “Return to the past,” It is originally from the Latin word “Resilio,” which dates back to the 17th century.
Holling first introduced resilience in the common academic meaning in 1973 as “a measure of a system’s ability to absorb shocks while
still having previous resistance.” Resilience is a buzzword in different fields and has different levels and dimensions [7,10,11]. In urban
planning and social sciences, scientific studies investigate resilience at three levels: individual, community (like urban or rural), and
national or international resilience [12].

Community resilience indicates the capability of people and communities to retain optimal performance in the event of various
natural and anthropogenic crises [13]. In such a way that businesses, infrastructures, and citizens suffer the least damages and ca-
sualties and maintain the capacity to recover from damages, adapt, and redevelop [14]. Community resilience includes five di-
mensions: I- Environmental and Infrastructural, II- Institutional, III- Public Health and Well-being, IV- Social, and V- Economic [7,15].
It is realized through the constant interaction between individuals, social groups, businesses (economic resources), governments
(authorities and institutions), and the natural or built environment of settlements [16,17].

Researchers have mentioned five major capacities for resilient communities: I- Having the ability to withstand shocks and minimize
potential damages (Mitigation capacity), II- Having the ability to absorb shocks from crises (Absorption capacity), III- Having the
ability to redevelop and compensate damages (Recovery capacity), IV- Having the ability to adapt and adjust to changes to moderate
future shocks (Adaptation capacity), and V- Having the ability to transform to better status and improve the status quo with regard to
the probable shocks (Transformation capacity) [16,18,19]. Also, it is argued that each community needs to enhance its I- Social ca-
pacity and social capital, II- Individual capacity and human capital, III- Organizational capacity and institutional capital, IV- Economic
capacity and economic capital, and V- Spatial capacity and infrastructural capital to ensure better resilience to shocks and stressors [4].

There is a vast body of literature on community resilience and its determinants. Existing research has mainly focused on resilience
to threats such as natural disasters, climate change impacts, and socio-economic difficulties [20-24]. However, resilience to pan-
demics, specifically before the COVID-19 outbreaks, has been relatively understudied [10]. Also, studies after the COVID-19 outbreak
have mostly concentrated on the impacts on communities or the existing capacities to cope with this crisis [4]. This means a limited
number of studies have provided a comprehensive assessment framework that contributed to community pandemic resilience [25,26].
Therefore, studying and evaluating community resilience in the face of crises, like the COVID-19 pandemic, that embroils different
countries with different social, economic, and infrastructural capital is essential. It also can offer opportunities to advance further our
knowledge of community resilience and its determinants [27]. Better knowledge of factors and capacities that contribute to com-
munity pandemic resilience may provide opportunities to better plan and prepare for future pandemics and ensure better capacities to
cope with, recover from, and adapt to the impacts of future pandemics [28].

This research aims to develop a comprehensive framework for assessing the resilience of communities to pandemics based on
existing literature. With this regard, the main questions of this study are I- What are the influential criteria and factors on community
resilience to pandemics? Moreover, II- According to the recent pandemic condition, what are the new definition and contributions of
these criteria and factors? We have tried to identify the capacities and capital that may affect resilience to answer these questions based
on a systematic review of literature published on this topic. In other words, developing a comprehensive pandemic resilience
framework for communities alongside reconceiving the criteria considering recent pandemic conditions are the outputs and novelty of
this study. Furthermore, it can contribute to evaluating community resilience in different dimensions and inform planners and poli-
cymakers of required measures to develop more resilient settlements to pandemics.

1.1. Research background

Before addressing the research methodology and findings, a brief investigation of the study background can determine the general
view of the subject and study gaps. A lot of research exists on community resilience. Cutter et al. [29] have provided a place-based
model for measuring community resilience considering ecological, social, economic, institutional, and infrastructure dimensions
[29]. Cutter and her colleagues further promote their framework by importing spatial dimension and considering urban-rural dif-
ferences in disaster resilience [30]. Also, other researchers have provided numerous frameworks and methods for assessing community
resilience to climate change impacts [31], flooding [32], earthquake [33,34], and the like.

In the field of community pandemic resilience, Massaro et al. [35] have examined the impact of infectious and pandemic diseases
on communities’ economic and social systems. They stated that preventive measures of governments to control pandemics, such as
wide-scale lockdowns and public quarantine, usually cause severe damages to economic and social structures. Therefore, they develop
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a framework for optimizing the pandemic control process, emphasizing institutional capacities to make communities more resilient
[35]. Moreover, Alonge et al. [5] introduced the level of public knowledge, social networks and communication, public trust, health
services, governance and leadership, economic and financial resources, and public preparedness as the key factors in making more
resilient communities to pandemics [5].

Cheshmezangi [7] investigated factors affecting community resilience and discussed the role of urban management in controlling
the pandemic. He mentioned that resilience to pandemics is based on community-government collaboration and has four dimensions:
operational, institutional, services, and supply. This reveals that resilience to pandemics is a multidimensional approach that should be
adopted and promoted in a participatory manner [7]. In addition, Xu et al. [4] have studied community resilience to pandemics in
Wubhan, the starting point of the coronavirus outbreak. They have evaluated the social, economic, physical, and institutional capital
alongside the demographic characteristic of communities in Wuhan to assess their resilience to pandemics. While they have explored
different capitals, their study falls short of exploring how each capital and capacity factors could contribute to community pandemic
resilience. To the same, Lak et al. [36] have evaluated the pandemic resilience of the Tehran neighborhoods considering physical,
demographic, environmental, infrastructural, economic, and social dimensions. This study did not include the institutional aspect of
community pandemic resilience. Besides, it is needed to further explore how each evaluation factor affects the community resilience to
pandemics [36].

These studies have advanced our understanding of different affecting factors in building resilience to pandemics, but there is still a
lack of a comprehensive and integrated framework for evaluating community pandemic resilience. In addition, there is a lack of studies
that have redefined the community resilience criteria according to the new pandemic. These are the gaps that the present study aims to
address by reviewing the literature published on the pandemic resilience.

2. Materials and methods

2.1. Literature selection

Literature used for this review was retrieved from several scientific databases, including Scopus, Web of Science, and PubMed. We
have deliberately designed the search string broadly to provide reasonable coverage of the diverse research on communities and their
resilience to pandemics. The search string is (“COVID*” OR “Coronavirus” OR “pandemic*” OR “epidem**) AND (“resilien**) and we
have searched in ‘Title, abstract, and keywords’ of the documents.

We have run the search string on English papers published after 2000. These papers contain research articles, review papers, book
chapters, and case reports. Although our research focuses more on evidence from the COVID-19 pandemic, we have also reviewed
articles that discussed other pandemics like SARS and Ebola to analyze different dimensions of community pandemic resilience
broadly. An initial search in the mentioned databases on November 10, 2021, returned 2169 articles. However, a brief collaborative
skimming of the titles of the retrieved papers showed that a high percentage of the articles focused on medical studies examining
personal resilience. Therefore, we used the databases’ filtering feature to exclude papers not relevant to community resilience. As a
result, articles on pharmaceutical sciences, nursing, medicine, and psychology were omitted (2046 papers excluded). Nevertheless,
authors have skimmed the title and abstract of omitted papers to cover the ideas that could contribute to the pandemic resilience of
communities. As a result, articles from medicine or psychology fields that discussed community capital like social networks and public
behavior were added (21 additional articles).

At the end of this point, 144 papers remained in the database. All three authors first began to screen the abstract of an equal amount
of documents separately to assure their relevance. Then they shared the outputs and redecided about them in a participatory manner.
After screening the remaining articles, we have excluded 41 more papers. On the other side, after checking the references cited by the
selected articles, we added 5 papers, 3 books, and 3 reports to the reviewed sources, based on their relevance, to cover more related
topics and empirical evidence. Systematic literature procedures, such as the PRISMA' method, allow the use of documents from
sources other than database searching [37]. PRISMA is an evidence-based minimum set of elements for reporting systematic reviews
and meta-analyses. PRISMA mainly focuses on the reporting of reviews assessing the impacts of interventions but can also be used as a
base for reporting systematic reviews with other objectives [37,38]. Fig. 1 represents a more detailed material selection procedure
based on PRISMA structure.

It should be noted that we also enabled the notification feature of the academic databases to receive weekly publication updates
and, if necessary, add newly published papers to our database during the process. This choice resulted in the inclusion of one additional
paper. After identification and screening processes, 115 documents were included in the review study and prepared for analysis.

2.2. Literature analysis procedures

The authors have thoroughly examined the chosen papers to extract the data required for the analysis presented in the following
sections. We used Excel and MAXQDA software for the accurate content analysis of the documents. MAXQDA is a professional
application for qualitative analysis, and it was used considering its utility for scientific text and content analysis [39]. Before analyzing
the contents of the documents, authors have designed a spreadsheet with selected papers on the rows and columns for collecting data
on a wide range of items and issues. These items include criteria and factors of community pandemic resilience and their description.

There were three phases of the analysis. First, each author separately read an equal number of papers, gathered the necessary
details, and sorted them into the designed spreadsheet in Excel, based on the mentioned factors for community pandemic resilience in

1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Fig. 1. Process of identification and screening studies for review (PRISMA flowchart).

them (Phase 1). Then the authors independently imported collected information to MAXQDA software and double-checked, catego-
rized, and coded it based on inductive content-coding (Phase 2). Finally, in the third phase, the authors reexamined the coded data
collaboratively and used it for writing the article (Phase 3). After coding the data, the authors have classified documents based on their
focus on different dimensions of resilience. As a result, the studies were classified into seven categories. This classification helps
authors to interpret the different affecting dimensions better. Table 1 provides a quantitative report of studies in these categories.”

3. Results and discussions

Pandemics are one of the most impactful adverse events. They affect different parts of communities [3,40]. Empirical evidence
shows that pandemics, due to their lack of geographical limitation, can spread on a much larger scale than any other crisis and inflict
heavy damages and casualties on communities. The mortality of more than 5.96 million people due to the Coronavirus infection by the
end of February 2022 [41] and a near 5% decline in total world GDP in 2020 [42] obviously demonstrate the impacts of this crisis on
the socio-economic structures of communities. In addition, social distancing and long-term lockdown designed for controlling the
pandemic might have consequences for cities and diminish the adaptive capacity of citizens [35,43]. These cases and other impacts of
this crisis indicate the necessity of building more resilient communities to pandemics. Many studies conclude that the outbreak of
Coronavirus, despite all its devastating effects on cities, taught great lessons to policymakers for planning more resilient communities
to large-scale pandemics [44,45].

Pandemic resilience of communities, like other forms of resilience, includes five capacities at each level: mitigation, absorption,
recovery, adaptation, and transformation [14,19]. Mitigation and absorption are initial capacities of resilience, which take place
before and right after the disaster happens. Mitigation is related to the ability of different systems to minimize damages and mitigate
casualties. Absorption is the ability of working systems to absorb shocks, and recovery is related to their available resources for
compensation and restoring their normal function. Adaptation is the adaptive capacity of a system to adapt and adjust to changes that
result from disasters and shocks. Communities that accommodate changes better can redevelop sooner and recover from damages
easier. Transformation also depicts the capacity to maintain the development process, and to transform communities into a sustainable
situation [6,46-48]. Community resilience to pandemics is a multidimensional term that consists of a vast range of criteria and factors.
We have identified different factors contributing to community pandemic resilience and categorized them according to the different
dimensions of community resilience. Table 2 represents a summary of dimensions and basic features of the resilient communities to
pandemics.

Features provided in Table 2 are the most frequent codes we have detected through the content analysis procedure. Findings
indicate that community resilience to pandemics includes Institutional, Social, Economic, Built Environment and Infrastructural, and
also Health and Demographic dimensions. This means building a more resilient community to pandemics requires a comprehensive
attitude, especially among policymakers, towards the different dimensions of this crisis and various capital of communities [64,66].
Toward building resilient communities to pandemics, institutes, particularly public organizations, are the key actors in planning,
preparation, control, and managing efforts in coping with pandemics and their impacts [67-69]. The contribution of social capital in

2 All the documents reviewed in this research and their main content codes are categorized in the supplementary appendix.
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Table 1

Quantitative report of studies reviewed in this research based on their category.
Categories Count Percentage
Institutional Resilience 15 13.0
Social Resilience 18 15.7
Economic Resilience 22 19.1
Built Environment and Infrastructural Resilience 19 16.5
Public Health, Well-being, and Demographic Resilience 10 8.7
Papers focused on multiple dimensions (including urban resilience dimensions) 31 27.0
Total 115 100

Table 2

Dimensions and basic features of resilient communities to pandemics.
Dimension Definition and basic factors Resources
Institutional Resilience Comprehensive monitoring and risk assessment, self-reliance and independence, government subsidies [7,35,49-52]

and support, technologies, expertise and labors, food system security
Efficient leadership and management, empowered stakeholders, mixed development planning, equipment,
and available tools for controlling the pandemics
Risk management and mitigation, equipment and tools, institutional preparedness, doctors and expert
labors, planning for development in the pandemics outbreak era
Social Resilience Social trust, social solidarity, safety and protection, social justice, distribution equality, social awareness [7,44,51,53,
and knowledge about the pandemics 54]
Collective identity, social solidarity, social networks, social capital, support and mutual support during the
disease’s outbreak
Social infrastructure, education and public information, public support, law enforcement, social
distancing, readiness for quarantine
Economic Resilience Economic sustainability, GDP, economic development, efficient financial management, supply chain [55-58]
Financial resources, natural resources, basic goods storage, employment and activity, food security
Insurance and financial readiness for treatment, care, nursing, and providing required medicine, goods,
and services
Built Environment and Available welfare services, infrastructures, transportation, and housing status during the pandemics [59-62]
Infrastructural Resilience outbreak, hospital capacity
Housing and tenure, exposure and vulnerability, basic services provision, transportation, ICTs
Sustainable transportation, public open spaces accessibility, residential infrastructures
Health, and Demographic Health, life expectancy, quality of life, hygiene, income and purchasing power, attitudes and beliefs [63-65]
Resilience Risk understanding, knowledge and habits, personal preparedness, communication, self-care, self-
quarantine, social distance observing
Human vulnerability, diverse livelihoods and employment, effective devices and measures to maintain
people’s health and lives

community pandemic resilience is more significant in collective awareness, public mutual support, and the more efficient observance
of protective guidelines [28,70].

Resilient economic systems are necessary to compensate for damages caused by pandemics and lockdown policies. Moreover,
sufficient financial resources are essential for maintaining food security and supplying medical equipment on a broad scale [68,71].
Services and infrastructures are vital factors in maintaining the quality of life and access to amenities in the pandemic era. Besides,
environmental features play an essential role in community mitigation and absorption capacity [61,72]. In addition, demographic
resilience can influentially reduce community vulnerability to pandemics by mitigating the infection rate, minimizing death cases, and
facilitating the process of recovery and inhibition of disease [36,73]. These dimensions are further discussed in the following sections.

3.1. Institutional resilience

When disasters occur, communities may not be able to function adequately due to the emergency. Accordingly, because of the
sudden increase in demands and decline in services, community life may be disrupted, which often cannot return to a stable situation
per se [26]. Under such circumstances, actions and strategies of local governments and decision-makers become more critical. By
observing common interests and managing interest conflicts, they can minimize possible damages, restore normal function, and
maintain the development processes [35,74].

During the Coronavirus outbreak, many essential goods and medical items such as masks and disinfectant gels became scarce in the
markets due to increasing demand and individuals’ struggle for survival [75]. Also, the growing number of patients and the limited
capacities of hospitals and healthcare centers created the need for citywide lockdowns in the communities [76]. This forced gov-
ernments to adopt strategies and policies to control the pandemic outbreak in communities and distribute basic goods, especially
vaccines and required medicines [50,77,78].

Therefore, government institutions and management organizations play a vital role in controlling crises and disaster mitigation.
The ability of the government and the agencies to prevent the emergence (before the crisis), control the spread and provide essential
services (in the event of a crisis), and facilitate recovery from damages caused by disasters, is called institutional resilience and



M. Suleimany et al. International Journal of Disaster Risk Reduction 80 (2022) 103248

organizational capacity. Institutional resilience to pandemics can be redefined as the capability of agencies to provide required goods
and equipment and manage large-scale pandemics in order to mitigate the number of infections and facilitate the redevelopment of
communities [35,49,51].

The main criteria for institutional resilience to pandemics are good leadership and management, insurance and governmental
support (or subsidies), planning and preparation (including supply chain management), expertise and labor, and available equipment
and technologies. In this regard, the issues of sufficient health insurance, education and information, and emergency services have
been considered more than other factors in relevant studies. In particular, efficient governmental decision making, institutional trust,
and coordination have been mentioned as essential institutional factors. These factors play an important role in efficiency and
effectiveness of management activities in times of crisis and can affect the sufficiency of other factors such as education and insurance.

It should be noted that all resilience-building efforts in the managerial sector of communities must be through civic participatory
approaches to achieve the highest efficiency [16]. Controlling and coping with pandemics, like other crises, requires sufficient
interaction between governments, social groups, and businesses. Because in communities with lower participation of individuals, the
instructions of management agencies usually have been omitted and the efficiency of government actions to cope with crises reduce
[35,50]. Moreover, integrating technologies and smart solutions into community management practices can increase institutional
efficiency and resolve limitations caused by large-scale lockdowns [79,80]. Smart governance techniques are capable of attracting
public participation in the pandemics era. Therefore, institutes should administer their services through smart portals, such as web-
sites, applications, and other online or offline smart manners [81].

3.2. Social resilience

One of the most important dimensions of resilience is social resilience, which is described as the capacity of social groups to cope
with probable shocks. Researchers have emphasized social capital and adaptive capacity in defining social resilience [82]. Social
capital is about the characteristics that contribute to building up community and the quality of communications between citizens. The
benefits of social capital in facing natural disasters, wars, and other crises have been observed [83]. In another definition, social capital
refers to the role that trust, norms, and social networks can play in solving communities’ problems. In this regard, social capital is
influenced by three factors: commitments, solidarity, and communication. Adaptive capacity is also related to the ability of institutions
and social groups to learn, gain experience, and resolve conflicts [84,85].

Social groups and networks are the most vulnerable in crises like pandemics. Empirical evidence shows that pandemics have
various impacts and consequences for social groups, leading to social segregation and social anomalies. However, social networks play
a critical role in absorbing shocks, reducing casualties, and recovering from damages [86,87]. Social resilience complements the
community institutional and economic resilience in the face of crises; because in disasters, especially widespread crises like pandemics,
available public and economic resources usually cannot meet the costs of mitigation, absorption, and recovery. In other words,
administration and economic systems cannot be such efficient in controlling pandemics, if communities do not have sufficient social
resilience [54,73].

Social resilience to pandemics can be defined as the capacity of social structures to be aligned with other parts of the community,
especially the government, and follow the instructions of the relevant agencies to reduce the infection rate, minimize damages, and
restore the community’s normal life. It also depends on social capital, social justice, and public support in providing required goods
and services [88,89]. Based on what was discussed, criteria of social resilience are communication and collective identity, mutual
support, public safety and protection, public awareness and knowledge, and social justice. Social networks and then public readiness
are the most recurring factors of social resilience, followed by other factors such as social cooperation and social capital. Analyzing the
relationship between the factors shows that social capital and social justice can be more effective in social resilience than other factors.
They can be very effective in increasing the capacity of communities to adapt to crises. This also can be strengthened by raising
awareness, enhancing education, and emphasizing cultural resources.

Pandemic often struggles communities in a longer period than other crises. As pandemics directly threatens the lives of people, they
impose more social and psychological impacts on the communities. They also has significant consequences on public behavior [90].
With this regard, social networks and public awareness are critical factors in a socially resilient community to pandemics. Besides,
informal groups and NGOs can highly contribute to both mitigation measures and adaptation procedures [27,91]. These findings
reflect the importance of social resilience in the pre-and post-pandemic situation. Hence, planners and policymakers should seek to
enrich and employ social capital in their adaptation strategies. This might include public education, participation, and empowerment
[28].

3.3. Economic resilience

One of the main characteristics of crises is the embroilment of communities’ economic systems and businesses. In other words,
economic structures will be disturbed when a disaster occurs due to disruptions in the supply and demand system in local markets [92].
Crises challenge communities’ economy through, among other things, demand-driven inflation, job losses, and GDP decline. Also, high
recovery costs, supply chain disruption, and food insecurity are other economic impacts of crises such as pandemics [93-95]. It should
be noted, however, that some businesses and industries might develop significantly during a disaster, but empirical evidence suggests
that crises usually result in a decline in the total economic growth of communities [96,97]. Economic resilience is the economic ca-
pacity and commodity capital of a community to meet citizens’ basic needs, provide goods and supply tools to minimize casualties,
compensate for damages and maintain the development processes during the crises [56].

A 5% decline in total world GDP and 3 to 7% growth in the average nation’s unemployment rate in 2020 are the notable impacts of
the COVID-19 pandemic on communities’ financial and economic systems [42]. Inflation in many goods, especially detergents and
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food, and the decline in the purchasing power of the more vulnerable social strata is the other influence of this pandemic on the
socio-economic structure of countries [98-100]. Hence, economic resilience to pandemics can be redefined as the ability of economic
systems and financial structures to provide medical care and basic needs, ensure supply chain continuity, and support livelihoods
during lockdown periods. It is also interpreted as economic flexibility in recovering from damages [101,102]. Key criteria of economic
resilience to pandemics are economic sustainability and available resources, such as allocated budget, agriculture, and food security.
Agriculture, food security, and financial resources are the most frequently used factors related to economic resilience in the
reviewed literature. This indicates that lack of access to adequate and sustainable supply chain and food resources is one of the most
critical concerns of communities during the pandemic. Besides, studies revealed that in many cases COVID-19 was more prevalent in
places where poor populations lived [103,104]. Therefore, economic dynamism and justice can affect the supply of required resources.
Also dynamism and justice in communities’ economy affect other factors such as GDP and job security. Justice in the distribution of
resources can play an important role in the access or deprivation of communities to food and health resources, which are essential in
coping with pandemics. Studies also suggest that integrating technologies into businesses and some services can contribute to the
modification of pandemics’ economic impacts and businesses development in the lockdown and closure periods [105].

3.4. Built environment and infrastructural resilience

This dimension of resilience has spatial characteristics and highly depends on the efficiency of public spaces, services, and in-
frastructures. Public spaces are places for social interactions and meeting the daily needs of citizens. Proper housing is also essential to
protect people from many crises. The resilience of built environment and infrastructures refers to the capability of all spaces, buildings,
and infrastructures that protect individuals and communities from disaster and include services that meet citizens’ basic needs [60,
106]. In some crises, such as floods and earthquakes, the built environment and infrastructures usually suffer various damages.
However, in large-scale pandemics, houses and infrastructures are resources that can be used to reduce damages and casualties [61,
107]. Infrastructures, as portals for service provision, also play an essential role in diminishing the side effects of pandemics and
long-term lockdowns [108]. Also, adequate provision of public spaces can contribute to pandemic resilience by maintaining social
interaction, supplement of required goods and citizens’ daily needs [61].

During the Coronavirus outbreak, houses were proved to be the most important refuge for people against this virus, and the
homeless people, regardless of those with underlying diseases, were identified as the most vulnerable groups [109,110]. Houses and
housing infrastructures play an essential role in maintaining citizens’ health and hygiene [111]. Also, better access to services,
especially hospitals and healthcare centers, and an efficient public transportation system reduce community vulnerability to pan-
demics [112]. Clean and well-maintained public spaces with mixed-uses as well as sustainable and diverse transportation networks
must be added to these criteria [113,114]. Furthermore, some studies have pointed to micro-scale factors such as green infrastructure
as a modulating factor of pandemics’ psychological impacts [115-117].

Built environment and infrastructural resilience to pandemics can be redefined as the physical-infrastructural capacity of cities to
protect citizens from pathogens, increase household hygiene, mitigate exposure and infection rates, provide critical goods and services,
and use for emergency utilizations [60,110]. The primary criteria of this dimension of resilience are services (including welfare and
infrastructural services), public spaces, housing and tenure, and public transportation system and networks. Also, health and hygiene
services, retail and commercial services, public transportation, telephone access, and ICTs,” are the most frequently mentioned factors
in the literature. However, other factors such as housing quality, squares and public centers, local spaces, and commercial streets play
an important role in people’s access to services. Proper distribution and spatial justice in the distribution of services can highly reduce
concerns of vulnerable groups about access to these services in times of crisis.

Few studies have also discussed the natural environment and ecological resilience factors to the pandemics [62,118]. But with
concern that pandemics directly impact individuals and are more related to the built environments, in this study it is categorized under
the built environment and infrastructural resilience to pandemics. Moreover, some ecological factors have been integrated into the
built environment and infrastructural factors.

3.5. Health, quality of life, and demographic resilience

A healthy, educated, and motivated population is essential to increase community resilience [119,120]. The Mental Health
Foundation, emphasizing people as the main part of communities, introduced psychological health, physical well-being, and social
vitality (social health) as the three main characteristics of citizens in a resilient community [121]. Here, demographic resilience refers
to the personal capability, which builds up demographic structures and quality of life in a city. Many studies have integrated factors of
demographic resilience into social resilience [122]. However, since demographic resilience is as important as social resilience during
pandemics, in this study, demographic resilience is considered a separate dimension.

Studies suggest that in communities with healthier (lower percentage of people with underlying diseases) and younger people, the
death rate due to Coronavirus infection is lower [63,65]. Besides, empirical evidence shows that communities are less resilient to this
disease in areas with lower public hygiene and access to health infrastructure [89,110,123]. Hence, this type of resilience to pandemics
can be redefined as personal capability (including health, well-being, and hygiene) and quality of citizens’ life, which immune them to
diseases, mitigate death rate and infection rate in the community and increase hopefulness and readiness in patients [124]. It includes
physical health, psychological well-being, life quality, and hygiene.

In terms of health and demographic resilience, physical well-being is the most recurring term, but in relation to factors,

3 Information and Communication Technology.
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Table 3

Framework for assessing community resilience to pandemics.
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Dimension Criteria factors General description of factors according to Redefinition of factors according to
the literature pandemic conditions
Institutional Leadership and Efficient The level of governmental control over the The efficiency of different governments,
Resilience management governmental emergency situation and the efficiency of agencies and management system in

Social Resilience

Insurance and
support

Preparation

Expertise and
labor

Equipment

Collective
identity

Mutual support

Public protection

decision making

Monitoring and risk
assessment

Independency

Institutional trust

Health insurance

Governmental
support (or
subsidies)

Education and
information

Emergency services
Planning for crisis
management

Experiences

Specialized
workforce

Support workforce
Available required
tool

Social reliance

Social solidarity

Social
communication
Social networks

Social partnership
Social collaboration

Self-quarantine
Social distancing

management agencies to make timely
decisions, which includes planning,
adopting the right policies, etc. in the face of
disaster.

Careful monitoring of the community
condition and the probable dangers in the
face of crises, and having different scenarios
to reduce potential damages and casualties

Independency of an agency or community to
produce and provide required goods and
services

The level of citizens’ trust in the
governmental agencies and following them
to mitigate damages during and after the
disaster.

controlling pandemics, such as having a
comprehensive action plan, timely action
(quarantine, lockdown, public vaccination,
etc.)

Having an accurate statistic on the people
infected, death rate, and recovery rate
during the pandemics outbreak, as well as
being prepared for the possible increase in
the number of patients

The level of communities’ self-reliance in
the preparation and supply of medical goods
such as masks, medicines, etc. or other daily
needs of citizens during pandemics outbreak
The level of people’s trust in the
government, medical staff, police forces, etc.
and following their instructions, orders and
guidance in order to cope with pandemics

The number of insured citizens and the amount of treatment costs coverage by health
insurance, which leads to a reduction in the cost of treatment, required medicine and

protective equipment for citizens.

The sufficiency of governmental supports for
vulnerable social groups and businesses to
reduce and compensate for damages caused
by disasters and crises

Adequate and timely education of citizens
and informing them about the necessary
actions and basic information by relevant
institutions

The quality and efficiency of the emergency
programs and services provided by the
related agencies in the event of a disaster

The extent and efficiency of governmental
supports for patients, low-income groups,
closed businesses and vulnerable citizens
during large-scale pandemics

Adequate and timely education of citizens
regarding the necessary measures to
mitigate the probability of infection (such as
observing social distance, wearing masks,
etc.) and informing them about possible
dangers and threats

The quality of programs and efficiency of the
healthcare and other systems in public
informing, providing medicine, and other
required goods and equipment

The experiences of a community and its citizens in dealing with disasters and similar
conditions which makes them more prepared for the emergency situation

The range of skilled and educated people (including doctors, nurses, pharmacist, police
forces, etc.) available to a community that can use them in the event of disasters (such as
pandemics) to cope with the shocks and reduce potential damages and casualties

The extent of required tools and technologies (medical and hospital equipment, ICTs, etc)
available to a community that can use them in the event of disasters (such as pandemics) to
cope with the crises and reduce potential damages and casualties

Good supposition and trust in collective
relationships with family members,
relatives, friends and colleagues, citizens
and others with whom the person is dealing
during the day.

Unity, harmony and loyalty that result from
the shared interests, feelings, empathy and
actions.

Interactions and relationships between
people that follow a set of norms and values.
Networks are the types of communication
that are established as a result of citizens’
relationships and are responsible for
building social interactions.

Active participation of citizens in the
political, economic, cultural and generally
in all aspects of public life, which includes
formal and informal participation, in various
forms of governmental and non-
governmental associations and
organizations.

People’s trust in other citizens to take care of
each other, collect public donations and
control the impacts of the pandemics in the
diseases outbreak

The level of social solidarity and unity in the
face of pandemics and recovery process
(volunteering, etc.)

The level of social communication to help,
give each other hope, care, etc.

The efficiency of social networks (family
networks, friends, etc.) in order to inform,
help, give hope, etc. during the outbreak of
the diseases

The level of citizens’ participation in
programs of controlling and mitigating the
pandemics, such as public screening plans,
self-quarantine, etc. It also includes their
willingness to participate, donate, and work
with local agencies to cope with this crisis

(continued on next page)



M. Suleimany et al.

Table 3 (continued)
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Dimension Criteria factors General description of factors according to Redefinition of factors according to
the literature pandemic conditions
Public compliance with health guidelines and protection instructions such as self-quarantine
and social distancing to reduce the risk of infection and ending the disease transmission chain
in communities.
Public awareness Public awareness Level of public awareness about crises and The level of citizens’ awareness of the
measures needed to cope with them symptoms of the pandemics, methods of
prevention and care, also information about
medical centers, etc.
Public readiness Citizens’ preparedness (financially, physically, and psychologically) to face unexpected
events and disasters.
Public outlook Citizens’ perspective about the future of community, and patients hopefulness for recovery
Social Justice Social equality Citizens’ equality in access to basic services,  Equitable citizens’ access to food, health
basic goods and required equipment to cope  equipment, medicine, care and treatment
with the crisis services, etc. during diseases outbreak
Economic Economic GDP Economic sustainability and stability in Economic sustainability to compensate for
Resilience Sustainability Economic order to provide required goods and damages to businesses and households due
dynamism services, mitigate damages to the citizens’ to long-term quarantine and lockdowns;
Economic justice livelihood and businesses due to the various  Besides, in order to provide or import
Jobs security disasters and crises, and to recover from required medicine, goods and equipment
them
Resources Agriculture and food =~ Necessary resources (natural resources, Available resources to produce and prepare
security financial resources, etc.) to reduce potential ~ food, medicine, required equipment as well
Financial resources damages, and provide critical goods and as compensation for financial damages
Natural resources services to citizens in the event of disasters during the pandemics
Allocated budget
Infrastructural Services Health and hygiene Residental services such as telephone, Welfare services, especially medical services
Resilience services drinking water, domestic gas, renewable and services that meet the daily needs of
Retail and energy infrastructures, etc. Besides, welfare ~ people, as well as access to pure drinking
commercial services services that can maintain the quality of water, and sewage and waste disposal
Official services citizens life during crises system, which helps to maintain citizen
Educational services health and quality of life
Piped purified water
Electricity
Heating energy
Telephone and ICTs
Public Spaces Squares and public Urban and public spaces that allow citizens Clean and safe public spaces where people
centers to socialize, have fun and meet their daily can meet their daily needs and buy required
Local spaces and needs and buy required goods goods during the pandemics
commercial streets
Parks, urban garden,
green
infrastructures
Housing Housing tenure Adequate housing that can reduce citizen’s exposure in crises (especially pandemics) and
Housing quality protect them from many potential dangers. In pandemics, houses are the main refuge for
Housing per capita people from pathogens.
Transportation Vehicle ownership Efficient public transportation facilities, Private vehicle and freight services that
Public especially public transportation, which reduce the exposure rate in the city, also
transportation allows citizens to move between the clean and efficient public transportation that
Freight destinations in times of crisis. allows citizens to travel quickly between the
destinations
Health, and Life quality Income and The overall level of well-being and life quality of the residents of a neighborhood or
Demographic purchasing power community that affects their ability to meet their daily need, care and prevent. Quality of life
Resilience Economic also affects citizens outlook and social vitality

Age & Health

Hygiene

dependence burden
Academic education
Population Age
Infection & Death
rate

Physical well-being
Psychological well-
being

Sanitary equipment
Personal hygiene
Personal protection
Sanitary
infrastructure

The overall citizens health (physical and psychological) that, in the event of crises, especially
pandemics, reduce their vulnerability and lead to a mitigation in potential casualties.

Appropriate health and sanitary equipment (such as masks, disinfectants, etc.) and the
financial ability and willingness of people to use them to prevent infection
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psychological well-being, income and purchasing power also have great importance. The overall level of well-being and quality of
residents’ life in a neighborhood or community affects their ability to meet their daily needs and protect themselves against the
pandemic. Quality of life also affects citizens’ outlook and social vitality.

After identifying the dimensions of community resilience to pandemics, criteria and factors corresponding to each dimension are
extracted from the related literature and presented in Table 3 that can form the basis for development of a community resilience
assessment framework.

4. Summary and conclusion

In the present research, we found although many studies addressed the issue of community resilience to disasters such as floods and
earthquakes, there is a limited number of comprehensive frameworks for evaluating the community resilience to pandemics. More-
over, the existing studies do not clearly discuss how each community’ capital can contribute to pandemic resilience. Therefore, based
on the related literature, we developed an assessment framework for community resilience to pandemics. Table 3, as the output of this
study, is an integrated checklist that includes criteria and factors of a resilient community to pandemics in five dimensions institu-
tional, social, economic, infrastructural, and demographic.

While most of the studies that contributed to this research have focused on urban contexts, the proposed framework could also be
relevant to rural communities. However, while the criteria and indicators of community pandemic resilience in cities and villages are
similar, they may receive different weight in assessments by decision-makers. For instance, agriculture and food security criteria are
more important in rural communities than in urban ones [95]. In contrast, the mass transportation criterion takes on more weight
through the assessment of urban community resilience [125].

The literature review also showed that a resilient community is a community in which different sectors, especially managerial
institutions, social groups, and businesses, can work well together to minimize the vulnerability of citizens by reducing the potential
infection rate at the first step. They must try to maintain and restore communities’ normal function by preparing and supplying
essential and required goods, especially medicine and healthcare equipment. In addition, components of different community
stakeholders need to work jointly to adapt to the new situation and guide the community towards sustainable development.

As presented in Fig. 2, community resilience to the pandemics is a multidimensional approach with multiple criteria and factors.
This suggests that government institutions must carefully plan for possible conditions and manage the community by monitoring the
situation and potential risks to build a more resilient community to pandemics. These agencies must maintain an acceptable level of
required equipment and goods for the pandemic to maintain the supply chain and their citizens’ food security in the widespread
disease outbreak. Governments must take these steps in partnership with citizens to increase the pace and efficiency of their programs.
On the other hand, social groups, businesses, and also individuals must interact in high solidarity to control the situation. They must
follow the instructions of experts to reduce the probability of infection and vulnerability. Concerning that “houses are the most im-
mune refuge in the times of pandemics” and “the lower the exposure rate can lead to the lower infection rate,” governmental and non-
governmental organizations should reduce the presence of people in crowded public places and buildings by providing various ser-
vices, preferably online or door-to-door. Of course, public spaces and transportation systems must also be adapted to the new con-
ditions in order to be able to respond to the changes in the demand and common interests of the citizens.

Although the authors endeavored to review a wide range of literature to cover the various dimensions of the subject, this study

Community Resilience

To Pandemic

Fig. 2. Dimensions and criteria of community resilience to pandemics.
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faced several limitations. The most significant limitation of this study was reviewing only articles and reports in English. However,
many countries have prepared numerous reports in their local languages that could help complete this assessment framework. These
local reports reflect context-based vulnerabilities that this research may have understudied. Another limitation of this research is the
small number of literature that has addressed the resilience of communities in post-pandemic conditions. This limitation made the
indicators related to post-pandemic conditions deficient. Therefore, this framework can be promoted in future studies, and its factors
can be categorized into three conditions of pre-, during, and post-pandemic.

In conclusion, building resilient communities to pandemics requires an integrated assessment of the existing condition and
developing a comprehensive action plan to motivate and control collective effort in different systems of the cities to mitigate probable
damages and casualties, absorb shocks, and facilitate the redevelopment processes. Indeed, efforts to create resilient communities are
not limited to before or during the outbreak of pandemics, and this needs to be a continuous process. Researchers in future studies can
use this framework along with conventional assessment and ranking methods to determine the level of resilience or vulnerability of
different communities and cities to pandemics, especially to the coronavirus outbreak. Context-specific empirical studies are needed to
apply the proposed framework to different communities and examine possible ways to further improve it. It is also worth noting that
investigating the expert opinions can adjust the proposed framework to different characteristics of different communities and lead to
strengthening the community resilience assessment.
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