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Abstract

Nowadays, urban and community resilience have become the core issues of urban theoretical research
and construction practices. While there are many studies on climate change, natural hazards and envi-
ronmental pollution, relatively less attention has been paid to public and human health. However, the
current COVID-19 pandemic, which is a major global public health crisis, is posing severe challenges to
the resilience of cities and communities in the context of high-mobility, high-density and high-intensity,
as well as expands the connotation of community resilience to public health. To compensate for the lack
of current research, this study examined the characteristics of community medical facilities in response
to pandemics at urban, community and individual multi-spatial scales based on a thorough review of
current research and relevant practice. It also emphasized the significant role played by community
medical facilities in improving resilient community constructions in the face of large-scale public
health emergencies. These characteristics were fully utilized to explore ways to build and govern the
‘resilience’ of communities in the future, help people to survive better as well as develop in complex and
changeable external environments.
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Introduction and develop in complex and changeable external envi-

ronments, are particularly important problems, having
both theoretical and practical value.

The outbreak of SARS-CoV-2, a novel coronavirus
and its related diseases, coronavirus disease 2019
(COVID-19), has triggered a global public health
crisis, which has seriously affected people’s normal
life, work schedules, physical and mental health," and
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has caused devastating consequences like the loss of
human lives and economic decline in countries all
over the world. Such sudden public health events
pose a serious challenge to urban planning and com-
munity governance under the background of high
mobility, high density and high intensity.” How to sys-
tematically improve the ‘resilience’ of human settle-
ments in the face of sudden changes and
disturbances, and how to help people survive better
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In a sudden or pandemic situation, if proper com-
munity medical facilities are not available in a locality,
prevention/mitigation and recovery of and prepared-
ness and response for such pandemic towards the bet-
terment of the community people could be broken,
which would ultimately affect community resilience.
For a better understanding of the related key issues
of community resilience and community medical facil-
ities, and their relationship, this paper discusses the
following issues in subsections.

Community resilience

The resilience of human settlements refers to the aggre-
gation of a series of human abilities to deal with uncer-
tainty® and instability. While the former two abilities
are passive, the latter two are active. These capability
sets run through the three stages of emergencies, disas-
ters or hazards: prevention/mitigation and prepared-
ness; response; and recovery/reconstruction.* Due to
spatial scale differences, the subjects of resilience
form patterns comprising the following levels: fami-
lies/individuals, local communities, urban, regional,
national and global.*® Among them, cities, the most
complex social ecosystem, have been continuously suf-
fering from various impacts and disturbances from the
outside and inside since their formation. Community,
as the basic unit of a city, is the cellular organization of
social organisms and has been at the forefront of disas-
ter prevention and mitigation. As a result, ‘community
resilience’ has become the core issue of relevant theo-
retical research and construction practices.

Resilience has been gradually applied to various dis-
ciplines and fields related to human communities
and social systems,”® after Holling,” an ecologist
in Canada, introduced it into ecosystem research in
1973. The concept of ‘disaster resilient community’
was first proposed by Mileti and Noji.” Subsequently,
scholars and organizations such as Adger,'® Bruneau,''
UNDRR (The United Nations Office for Disaster Risk
Reduction)'? and CARRI (Community and Regional
Resilience Institute)' further enriched the connotation
and extension of ‘community resilience’.

Presently, the ability of communities to cope with
and recover from large-scale emergencies is often
referred to as ‘community resilience’.'* There have
been many studies on climate change, natural hazards
and environmental pollution in the research and prac-
tice of community resilience.

Community resilience and public heath

Firstly, community resilience emphasizes disaster pre-
vention and mitigation capabilities to cope with the
impact of extreme weather and various natural hazards
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caused by climate change on human settlements.
A series of international slogans or proposals show
that disaster prevention and mitigation has become
an international consensus as to the primary goal of
community resilience enhancement. The management
forum of the World Conference on Disaster
Reduction in 1999 proposed that ‘communities
should be regarded as the basic unit of disaster reduc-
tion”."> In 2001, on the International Day for Disaster
Reduction, the United Nations put forward the slogan
of ‘developing community-based disaster reduction
strategy’.'” The 2005 World Conference on Disaster
Reduction listed community disaster reduction as
important content and proposed to establish emergen-
cy response mechanisms for improving emergency
response capacities in all social strata, especially com-
munities.'® Specifically, Australian scholars are con-
cerned about the rising energy costs caused by
climate change and the impact of freezing, heat waves
and storms on communities and families, and have
considered transforming residences using block designs
to adapt to bad weather.'” In the Middle East, urban
planning has paid attention to the impact of extremely
high temperatures, water shortages, floods and power
interruptions on vulnerable communities in summer,
when designing key infrastructure.'® American scholars
found that the inherent conditions of communities
(including the environment, social economy and indus-
try) play a key role in post-disaster recovery.'”

Secondly, community resilience is often associated
with ‘sustainability’ and emphasizes the ecological
environment and inclusive growth,?® which is a new
way to guide the sustainable development of modern
cities based on the traditional planning theory. The
2015 United Nations Conference on Sustainable
Development proposed, ‘make cities inclusive, safe,
resilient and sustainable’ in the next 15years.”! The
New Urban Agenda of the 2016 United Nations
Conference on Housing and Urban Sustainable
Development® put forward the vision of urban
development:

ensure that all inhabitants, of present and future gen-
erations, without discrimination of any kind, are able
to inhabit and produce just, safe, healthy, accessible,
affordable, resilient and sustainable cities and human
settlements, to foster prosperity and quality of life
for all.

With the development of the economy and the increase
of the urban population, cities are facing challenges
such as environmental pollution, traffic congestion,
ageing population and the shortage of education, med-
ical and social resources. Therefore, in this context,
community resilience construction pays more attention
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to comprehensive sustainable development in order to
improve people’s quality of life and promote urban
development.

The current measurement of community resilience is
also focused on disaster prevention, ecology and envi-
ronment, as well as on macro-level evaluations.”’
Bene?* corresponded the index of community resilience
to governance cost, while Chang and Shinozuka®
extended monetary measurement to organizations,
technology and society. Tian et al.>® proposed a frame-
work for measuring community resilience based on five
aspects: original conditions, coping capacity, adapt-
ability, disaster loss and disaster exposure. Although
scholars construct a community resilience evaluation
system from multi-dimensional and multi-scale synthe-
sis, they pay less attention to public and human health
aspects. Correspondingly, research on community resil-
ience in major public health emergencies is also rela-
tively less.?’

Since 2020, the community’s response to the out-
break of the novel coronavirus pneumonia pandemic
has enriched the connotation of community resilience
and led to a rethinking about the community spatial
resilience strategy based on public health crisis manage-
ment. In the global scope, the response speed and gov-
ernance effect of different communities in different
countries, regions and cities are not the same,”’ which
reflects the resilience strength of comprehensive man-
agement of public health crisis at two levels: city and
community.

Community medical facilities and
community resilience

Community action has been proven to be a vital part of
the public health effort in the pandemic.'* Community
medical facilities, at the core of enhancing community
resilience in public health, have attracted considerable
attention during the pandemic. They have acted as the
‘brain’ of the community defence system construction,
which drives the community residents’ self-
organization and self-governance, and plays a crucial
role in promoting the ‘resilience’ construction of the
community.

In the pandemic, community medical facilities are
another important medical resource outside the hospi-
tal system, including hardware facilities such as health
centres, sanatoriums and soft facilities such as human
capital. Various medical services based on community
medical facilities play a key role in flattening the trans-
mission curve, improving the rescue rate and reducing
the mortality rate. Community medical facilities are the
key line of defence for primary prevention and rescue.
Early detection, contact tracking, risk assessment, iso-
lation and other measures can relieve the pressure of
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hospitals and maintain the health of the population®
and are more important for areas having scarce per
capita hospital resources and vulnerable groups.

During the economic recession following the pan-
demic, some studies show that disinvesting in maternal
and child health will sow the seeds of later health
inequality and Non-infectious Chronic Disease
(NCD) risk, which will undermine community resil-
ience to future health emergencies.”” Therefore, the
community medical facilities concerned with these
problems will contribute to the construction of com-
munity resilience.

In addition to pandemic periods, community medi-
cal facilities also protect people’s health in their daily
lives. Community-based family monitoring and care
can help prevent and predict diseases and reduce
social medical costs. The patient-centred community
medical centre is an important way of primary health
care, which helps to improve residents’ access to care,
enhances the utilization of medical services and reduces
the overall cost of medical care.’® Community medical
facilities can also build social support networks, which
are conducive to the mental health of patients in recov-
ery, which is proven to help in improving community
resilience and decreasing the impact of the threats of
the COVID-19 pandemic.®'

Although many countries have established, or are in
the process of establishing, a complete hierarchical
diagnosis and treatment system and strongly emphasize
the importance of community medical facilities, there is
a lack of research on how community medical facilities
can continue to play a role in the pandemic, commu-
nicate with normalized medical care and various emer-
gency measures, and improve the public health safety
dimension’s community resilience.

This paper studies how exactly community medical
facilities can improve community resilience based on a
multi-scale analytic framework. At the beginning of the
next section, the three spatial scales of community med-
ical facilities and the characteristics are introduced.
Then, the specific effects of these characteristics at dif-
ferent spatial scales improving community resilience
are concretely reviewed. The discussion part claims
the need to build a healthy urban governance system
with community medical facilities as the core and take
the community as the ‘health unit’ of the city in order
to build sustainable cities. Finally, the paper concludes
that community medical facilities play a key role in
enhancing community resilience in public health.
Community medical facilities drive the construction
of medical support networks at different spatial scales
and promote the improvement of abilities, processes,
goals and other aspects of community resilience
ultimately.
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Community medical facilities
improving community resilience

Although the academic community has recognized the
importance of community medical facilities in strength-
ening the community resilience system, few studies
have focused on the role of community medical facili-
ties in constructing medical support networks at differ-
ent spatial scales. Therefore, to compensate for the lack
of current research, this study aims to expound on the
promotion of community medical facilities to commu-
nity resilience construction from multiple spatial scales
(i.e. urban, community and individual facility). The
paper aims to contribute to deepen the understanding
of the role of community medical facilities in commu-
nity resilience under the background of a pandemic
situation.

Community medical facilities are an important entry
point to enhance the resilience of community public
health, which is of great significance in the three spatial
scales of cities, communities and individuals. In gener-
al, community medical facilities can help to improve
urban resilience at the urban level with policy flexibility
and pertinence; at the community network level with
network and node nature, and at the individual facili-
ties level with infrastructure and functionality of facil-
ities; ultimately promoting abilities, processes, goals
and other aspects in community resilience (Figure 1).

Urban policy: Flexibility and pertinence

As the core of the community’s ‘defence unit’, commu-
nity medical facilities can promote the construction of
urban public medical and health systems. As a research
subject, they can champion the formulation of special
planning of medical facilities and emergency plans of
relevant government departments for flexibly respond-
ing to a variety of complex situations and solving cor-
responding problems.
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Implementation of special planning for medical
and health facilities. The planning and health depart-
ments of the government carry out special planning of
medical and health facilities, which builds a medical
and health system covering urban and rural areas. It
also provides high-quality services based on communi-
ty medical institutions, public health institutions and
various specialized hospitals to realize the efficient
operation of medical facilities and carry out a compre-
hensive balance to ensure the implementation of the
planning.*?

The special planning is particularly important to
prevent, control and reduce as much as possible the
spread and harm of infectious diseases that have a
great impact on the daily work and life of residents.
There is a need to consider how the daily life and pro-
duction of cities can be carried out normally, without
being affected or less affected when a pandemic occurs
and how to utilize the community residents’ digital
information resources,™ so that regional infectious dis-
eases can be detected and nipped in the bud, and the
spread of the pandemic can be prevented in advance.

Formulation of emergency response plan for
large-scale public health events. The urban space
system, with community medical facilities as the core
of the ‘defence unit’, can boost the level of emergency
plans for large-scale public health events, improve the
process management of emergency plans with the sce-
nario as the mainline and facilitate the emergency drills
of each unit, to optimize emergency mechanisms and
the quality of residents’ preparedness to deal with
emergencies.

In this way, emergency plans which are compatible
with extreme conditions can realize effective space con-
trol and supply of materials; maintain the operation
order of multi-level spaces under extreme conditions
and ensure basic travel and living needs of communities
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and families under normal and abnormal conditions,
while avoiding high concentration of personnel.**

In addition, the participation of various social
groups from the private and public sectors can be
included in consideration of emergency plans. These
groups and organizations can coordinate various proj-
ects such as health care, construction, safety and hotel
management. Such strong cross-organizational cooper-
ation and clear communication channels can effectively
utilize social resources and better guarantee the estab-
lishment and operation of emergency plans.>”

Construction land reserved for temporary
emergency facilities. During the implementation of
special plans for medical and health facilities and the
formulation of emergency response plans for large-
scale public health events, reserving construction land
for temporary emergency facilities based on communi-
ty medical facilities is an important measure for
improving the community emergency response capabil-
ities. It is also necessary to fully consider emergency
beds under public health events along with the ventila-
tion and filtering systems,*® material storage systems,
surgical lighting and other ancillary facilities to meet
the needs of hospitals and combine peacetime and war-
time with disaster relief, to ensure rapid function con-
version in special periods and realize the efficient
utilization of space resources. For example, the
‘mobile cabin hospitals’ in Wuhan, China, provided a
safe treatment place and an effective isolation area for
patients with mild symptoms of COVID-19 when the
pandemic broke out; thus, effectively preventing its
spread.’’

The principle of ‘small and even’ can be referred to
in relation to the preparation of dispersed public spaces
for function conversion,*® and for providing sufficient,
simple medical and disaster prevention facilities. There
is also a need to consider the needs of medical facilities
for space and site, such as well-ventilated and compat-
ible garbage disposal sites,*>** along with the alloca-
tion of certain public spaces for the community’s
education and learning during special periods.
Community residents’ good knowledge literacy in
response to disasters and pandemics is also an impor-
tant way to improve the ‘resilience’ of communities.

Community network: Network and node

As a typical node, the community, the basic unit of
urban space and the cellular organization of the organ-
ism,*' can participate in the formation of urban pop-
ulations, spaces and organization networks because of
its universality.*” The networking of community med-
ical facilities has two connotations. On the one hand, as
the core of the communities’ defence system, it becomes
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an important node of the urban public health network
constructed by the government to effectively prevent
and respond to emergencies by establishing community
basic unit self-governance; while on the other hand, it
connects individuals, families and communities, as well
as connects and associates each basic node of pandemic
prevention and control, and builds a community-level
pandemic prevention and control support network by
guiding residents’ health behaviours. In short, commu-
nity medical facilities promote a ‘public health defence
network’ to reasonably organize the integration and
blocking of social and urban spaces and effectively
reduce the transmission capacity of viruses in high-
density, high-mobility urban spaces.*

Establishing a basic community governance unit.
The novel coronavirus pneumonia pandemic highlights
the importance of a community-based medical system
during pandemics. Some scholars have begun to reflect
on the concept of patient-centred care in the past,***3
since pandemics affect not only individuals but also
families and communities related to the disease. If bar-
riers are not built to prevent infection at the commu-
nity level, and only the hospital system is relied upon to
fight the pandemic, the healthcare system will collapse.
Community autonomy means that when public health
emergencies occur, the pressure of hospitals and
large-scale public health places will be distributed to
grassroots community hospitals and small clinics,
‘distributed reception and centralized treatment’. In
this way, as a key node of the urban public health
system, community medical facilities help to improve
the utilization efficiency of social medical resources and
cope with the lack of hospitals and critical medical
facilities.

Taking community medical facilities as the guiding
institution of community governance, full play can be
given to residents’ self-organization and governance
power from the bottom-up by guiding them in support-
ing and helping each other and promoting the improve-
ment of their community governance abilities. The rise
of community power can clearly be seen in the pandem-
ic environment, and community governance issues will
be comprehensively upgraded. The COVID-19 pan-
demic has made it necessary for governments to urgent-
ly overcome the obstacles of institutional weaknesses:
weak administrative capacity, rigid bureaucracy and
conflicts among political leaders, which are structural
constraints,*® as well as to encourage responsive
grassroots governance. Therefore, there is a need
to establish a social governance pattern of
co-construction, co-governance and sharing by decen-
tralizing the responsibility and power of community
governance at the grassroots level, as well as guiding
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and encouraging community autonomous governance,
which will make the city, the basic cell, really live.*’

Guiding residents’ health behaviour. Community
medical facilities and related medical staff, regarded
as key nodes in the urban public health network, pro-
vide urban residents with risk assessment and health
knowledge education,*® and guide their health behav-
iours. Research shows that medical facilities and
medical staff in the community can promote the
improvement of community-based health levels and
disease prevention; effectively improve per capita
health levels and the utilization rate of medical care®’;
build a social knowledge network on environment and
health; enhance residents’ sense of participation.™
Community public health intervention measures
should not only focus on the construction of a healthy
living environment but also pay attention to guiding
residents’ health behaviour, which is the key to pro-
moting the quality of the living environment and the
construction of resilient communities.>'

In addition, the gradual increase of population den-
sity in urban residential areas will affect residents’
physical and mental health as well as the community’s
social management to a certain extent. As a profession-
al department, community medical facilities can carry
out a comprehensive and systematic health risk assess-
ment; health knowledge education and popularization;
effectively integrate material and social spaces to guide
individuals/families’ health behaviours through regular
health examinations and health education, which will
greatly improve the community’s anti-risk levels.>?

Community medical facilities should also play a key
role in protecting vulnerable groups’ health rights and
interests. For example, from the perspective of age
groups, the elderly are the most vulnerable group,
since they often lose the opportunity of forming
social networks with the outside world because they
live alone and are at a disadvantage in receiving
health care services. Community medical facilities can
provide support in these two aspects, for example, by
volunteering to provide regular health examinations
and trying to help the single elderly contacting with
others. European scholars have found that community
medical facilities can help improve the relief rate of the
infected population in poor communities and immi-
grant groups.® Studies have shown that communities
with strong social ties are more resilient.”* By strength-
ening the connection, trust and reciprocity between
individuals, community medical facilities can also
help to enhance social capital, strengthen the network
support system at the community level, and enhance
the effect of collective action and local governance.
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Individual facilities: Basic and functional

An essential prerequisite for dealing with public health
emergencies is the construction of communities with
substantial basic medical facilities that will ensure the
infrastructure and functionality of grassroots facilities.
Opening and closure are a city’s normal and abnormal
states, respectively. Thus, to strike a suitable balance is
necessary, considering the city’s vitality and safety.
Since infrastructure construction is one of the key
nodes, there is a need to grasp the spatial layout and
allocation of resource elements.

Considering prefabricated prefinished volumetric
construction. Modular design is a new standardized
mode developed in the late 20th century. It can be used
to deal with complex and diverse problems,** including
uncertain emergencies and external environmental
changes, through its convenient process of prefabrica-
tion, transportation, installation and disassembly, as
well as its unique adaptability and economy. Thus,
it is a better way to improve the resilience of
communities.

Under the background of the novel coronavirus
pneumonia pandemic, the modularization design in
community health systems can be used to improve
the configuration and management guarantee efficien-
cy in the module, establish a mode of cooperation and
independent functionality, as well as protect the whole
area from being affected.’® It also helps to reduce the
difficulty of governance.

Morecover, modular designs can make the layout of
key infrastructure and related facilities, the lifeline
system of disaster relief, realize equalization and mod-
ularization based on stable operation for coping with
unexpected uncertainties and changing situations. In
case of emergencies, modular spaces and sites can pro-
vide activity spaces for residents and effectively inhibit
the survival and spread of the virus by creating an
environment with good lighting and ventilation.>®

Guaranteeing infrastructure construction. The pre-
sent COVID-19 pandemic clearly showed home isola-
tion to be a very effective measure. To guarantee the
basic quality of life of those living at home requires
stable infrastructure, material supplies and community
services, such as communication facilities, networks,
transportation, logistics, energy, water supply, distance
education and entertainment.

In addition, digital technology can be considered
helpful for improving the level of community infra-
structure construction and quality of community serv-
ices, necessary to promote the improvement of
community functions.’’ The pandemic’s outbreak has
clearly shown that the construction of an intelligent
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pandemic prevention system in the community depends
on various new technologies, such as contactless take-
out and express deliveries, personal itinerary cards, and
so on. Thus, intelligent management networks based on
the new generation of communication technology cover
everyone and contributions to the control and protec-
tion of pandemic situations.>®

Infrastructure construction should not only meet the
needs of daily life, but also of situations during special
periods. Only in this way can effective space control
and material supplies under extreme conditions be
achieved with the community as the basic unit.
Such a multi-level spatial operational plan will be the
infrastructure construction work that every city must
plan for.

Discussion

Novel coronavirus pneumonia prevention should be
implemented in the grassroots community, and the
community should be the last line of defence for pan-
demic prevention and control, and the key role of com-
munity medical facilities should be brought into full
play. It is an effective strategy for the world to cope
with the outbreak of the COVID-19 pandemic because
resilient communities can help people face and deal
with all kinds of losses and external pressures caused
by emergencies.

Nowadays, because of the normalization of the pan-
demic’s prevention and control, the important role of
community medical facilities cannot be ignored. It is
necessary to make full use of community medical facil-
ities” characters at the urban policy level, the commu-
nity network level and the individual facilities level,
integrate the theory and practice of resilience into the
multi-disciplinary environment of economy, society
and ecology, and explore methods and ways to adapt
to various emergencies and complex environments.
These strategies help to build and manage community
‘resilience’ and guide sustainable urban development in
the future.

People can never reach a city without disease but
should have a city that is safe, healthy, prosperous
and able to cope with all kinds of dangers, emergencies
and long-term challenges. Therefore, to build a healthy
urban governance system with community medical
facilities as the core and take the community as the
‘health unit’ of the city is necessary. This goal can be
achieved through three measures. First, set up a ‘health
unit’ based on a ‘15-minute community life circle’, opti-
mize residents’ lifestyle with the main purpose of pro-
moting exercise activities and social interaction and
implement emergency measures related to public
space with the main purpose of epidemic prevention,
isolation and rescue. Second, decision-makers in city

Indoor and Built Environment 31(4)

planning and related scholars should cooperate to pro-
mote the health planning program, clarify the health
needs of different groups of people and fully consider
the health effect of space in the daily design and use of
public space. Third, they should promote the Health
Impact Assessment (HIA) of large-scale urban con-
struction projects, which is also a health policy vigor-
ously promoted by the World Health Organization.

The core of urban governance to deal with the
pandemic situation lies in: based on the community
life circle, taking the public health unit as the core,
aiming at the outbreak of infectious diseases and the
growth of chronic diseases, integrating all kinds of
health promotion facilities, resources and work,
forming an efficient and high-quality health gover-
nance model and constructing a healthy urban gov-
ernance system. This pandemic prevention and
control are undoubtedly an arduous, lasting and
comprehensive ‘urban defence war’. We believe that
the prospect of a ‘beautiful community’ in the new
era will come.

Conclusion

In response to the current novel coronavirus pneumo-
nia pandemic, community medical facilities play a key
role in enhancing community resilience in public
health. As an additional important medical resource
outside the hospital system, community medical facili-
ties are the key line of defence for primary prevention
and relief in various regions. They can promote the
construction of medical support networks in different
spatial scales.

At the urban policy level, community medical facil-
ities have policy flexibility and pertinence. As a
research subject, it can encourage relevant government
departments to implement special plans relating to
medical and health facilities, formulate emergency
plans for extreme cases of large-scale public health
events and reserve construction land for facilities, so
as to flexibly respond to a variety of complex situations
and solve corresponding problems with pertinence.

At the community network level, community medi-
cal facilities have a network and nodal nature. On the
one hand, as the core of the community defence system,
community medical facilities participate in the con-
struction of urban public health networks to prevent
and respond to health emergencies. On the other hand,
individuals and families, the basic nodes of pandemic
prevention and control, are closely connected with the
community to build community-level pandemic pre-
vention and provide control support.

At the individual facilities level, community medical
facilities reflect a basic and functional nature. The
guarantee of the construction of basic facilities and
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the control of the spatial layout and allocation of
resource elements can promote effective space control
and material supplies during special periods, with the
community, as the basic unit.

The medical facilities in the community are the core
and ‘brain’ of the whole community defence system
construction. Community medical facilities drive the
self-organization and self-governance of community
residents as well as the construction of medical support
networks at different spatial scales, and ultimately pro-
mote the improvement of abilities, processes, goals and
other aspects of community resilience. Furthermore,
the ‘resilience’ of human secttlements can help people
survive and develop better in complex and changeable
external environments.
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