PLOS GLOBAL PUBLIC HEALTH

Check for
updates

G OPEN ACCESS

Citation: Dsouza SM, Katyal A, Kalaskar S, Kabeer
M, Rewaria L, Satyanarayana S, et al. (2024) A
scoping review of health systems resilience
assessment frameworks. PLOS Glob Public Health
4(9): e0003658. https://doi.org/10.1371/journal.
pgph.0003658

Editor: Ejemai Eboreime, Dalhousie University,
CANADA

Received: May 29, 2024
Accepted: August 11, 2024
Published: September 23, 2024

Copyright: © 2024 Dsouza et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper.

Funding: This work has been funded by the
Rockefeller Foundation (Grant No. 2021 ARO 004)
and we are indebted for their support. The funders
had no role in study design, data collection and
analysis, decision to publish, or preparation of the
manuscript.

Competing interests: The authors have declared
that no competing interest exist.

RESEARCH ARTICLE
A scoping review of health systems resilience
assessment frameworks

Sushma Marita Dsouza®', Anuradha Katyal®2*, Shrikant Kalaskar®', Mehnaz Kabeer®',

Latika Rewaria®', Sreemeena Satyanarayana, Krishna Reddy Nallamallag’,

Maulik Chokshi’

1 ACCESS Health International, India, 2 Sambodhi Research & Communications Pvt. Ltd., Noida,
Uttar Pradesh, India

* anuradha.katyal64 @ gmail.com

Abstract

Health system resilience is a prerequisite for effectively managing cataclysmic events
adversely affecting health outcomes. The COVID-19 pandemic reasserted the importance
of having resilient health systems and called for a relook at the existing framework that mea-
sures health system resilience. Mixed methods were used in this study. The review started
with the measurement of health systems resilience and its context. Ebola epidemic triggered
the importance, hence our search focused on published literature from 2014 to 2021. Based
on the review, a semi-structured tool was developed for key in-depth interviews of seven
experts from different countries. The frameworks focused on climate change, disaster man-
agement, health systems, city-specific resilience, and e-resilience were reviewed. In-depth
interviews highlighted that resilient health systems need to engage the private sector, prior-
ity areas like leadership and governance, health resources, and a unified agenda for global
collaboration. From experts’ point of view, the inherent nature of health systems to respond
to shock was clearly defined as the resilient health system. Health systems resilience defini-
tion needs to be defined, based on which assessment indicators will be identified. Indicators
need to evolve continuously and be able to measure resilience at sub-national, national,
regional, and global levels.

Introduction

The concept of resilience emerged in ecology in the 1970s following the work of ecologist C.S.
(Buzz) Holling. According to Holling, resilience is “a measure of the persistence of systems and
their ability to absorb change and disturbance while maintaining the same relationships between
populations or state variables.” [1] This concept was quickly applied in psychology, where early
research primarily focused on trauma-affected individuals. Discussions on livelihood
approaches have emphasized the role of social determinants of health in building resilience
and this marked the inception of resilience-related research within the field of health systems
[2]. The concept of resilience in Health Systems gained traction following the emergence of
natural and manmade disasters. These include disease outbreaks like coronaviruses (SARS
CoV and SARS Cov-2), Human Immunodeficiency Virus Infection/Acquired Immune
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Deficiency Syndrome (HIV/AIDS), Ebola virus disease, Zika virus, and the Middle East Respi-
ratory Syndrome (MERS) and disasters like the Tsunami and Haiti earthquake [3]. It was then
purported that all institutions and resources aiming to improve health are integral components
of health systems and play a role in ensuring its resilience. The health system resilience concept
paved a way for cross-sector collaboration and enhancing the non-medical determinants to
making health systems resilient [4].

Following the West African Ebola epidemic in 2014-15, resilience was further recognized
as an essential attribute for strong health systems[5]. The countries of Western Africa had lim-
ited capacity during the Ebola outbreak [6]. Several challenges were observed in these coun-
tries like the contacts of confirmed cases were not systematically identified, monitored, and
diagnosed early. Additionally, new cases emerging in previously unaffected communities were
not quickly diagnosed, and isolated [7]. Western African countries did not engage in global
cooperation initially. However, the importance of global collaboration and the reinforcement
of surveillance measures were subsequently emphasized.

The recent COVID-19 pandemic revealed similar alarming gaps in disease surveillance in
several parts of the world [8]. Even the health systems that had attained Universal Health Cov-
erage were unable to provide the required response during the pandemic due to unexpected
surge and scale [9].

Given the growing importance of Health system resilience, delineating measures to assess
it, could potentially enhance the preparedness, resource optimization, and learning and adop-
tion of change. In this paper we intend to estimate and understand how resilience is being
measured world over and what are the different frameworks which exist.

Methods

We used an exploratory research design for our scoping review. The aim was to review and
understand the evolution of various frameworks for health system resilience. This also
included identifying various frameworks used for assessing health system resilience and
understanding their elements. The review was further strengthened with peer-to-peer discus-
sions and in-depth interviews with experts.

Data collection process

Secondary data collection. The review was initiated by searching articles from PubMed
and Google scholar. The review included articles published in the English language only. Dur-
ing the literature search, the following search terms were used: (health system OR healthcare
OR health care system) AND (resilience OR resilient) AND (framework). The first stage of
selection and screening was done after reviewing the title and abstract of the papers for the
inclusion of the term “resilience”. Secondly, the full-text review of selected papers was done, if
they met the inclusion criteria. The articles were included based on these criteria: (a) Articles
published from 2014 to 2021; (b) the frameworks should be applicable globally; (c) they should
have measurable indicators; (d) they should have a discernible relationship with health care;
(e) Frameworks published by reputed institutions e.g.: WHO, USAID, Johns Hopkins, etc., or
in a peer reviewed journal. Additionally, we performed the manual search of citations from the
relevant articles.

A total of 639 studies were selected through the database search, 30 articles were selected
from websites and 10 articles were selected from organizations and 6 articles were selected
from citation search. The 639 articles were screened for title and abstract. Screening of title
and abstract resulted in exclusion of 604 irrelevant articles. A total of 30 articles were assessed
for full text screening, out of which 24 articles were excluded with reasons such as not relevant
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Fig 1. Scoping review approach.

https://doi.org/10.1371/journal.pgph.0003658.g001

to the study (6), not relevant to the collaborative (10) and no tangible framework suggested
(11). We finalized a total 6 studies that were eligible for final review (Fig 1).

Primary data collection. In-depth interviews with experts and peer to peer learning work-
shops within the field of health systems resilience from across seven countries. The interviews
were conducted using a semi-structured interview guide, and interviews were audio recorded
after obtaining informed verbal consent from participants. Insights from these interviews helped
us gain diverse perspectives related to health systems resilience in their respective countries.

Results and findings
Findings from the secondary research

The secondary research helped us identify six distinct frameworks (Table 1) from within the
literature pertaining to health systems resilience. These frameworks discuss the resilience of
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Table 1. Frameworks reviewed in the study.

Framework Name

Disaster Mitigation Framework

UN’s Sendai Framework for
Disaster Risk Reduction
(SFDRR) and sustainable
development goals (SDGs)

HS - WHO

Checklist to improve health
system resilience to infectious
disease outbreaks and natural
hazards

City Resilience by Rockefeller

Foundation

E-resilience

Source: [4,10-14].

Year

Description

Scale of
measurement

2016 | This is a macro, meso and micro level framework | Central, provincial

2017

2020

2020

2015

2020

used to increase risk awareness and promote
resilience by promoting the usage of mitigation
enhancing products, services and assets.

As a successor to UN’s earlier frameworks on
disaster risk reduction the SFDRR focused on
health. It was based the proposition that resilient
health systems as an opportunity for ensuring
effective DRR in the health sector. It was in
response to several disasters pre-2015, both man-
made and natural.

A macro level review of the various phases of a
pandemic and how countries (mostly European)
have responded across various domains and sub
domains of a health system. It encompasses a
wide range of assessment areas that can be
applied to various aspects of health system
resilience

Identifies ten thematic categories identified in
our

research as important components of resilient
health systems, including core health system
capabilities/capacities, infrastructure/
transportation, financing, barriers to care and
communication, surge capacity, risk
communication, workforce and infection control.

A city-based framework which looks at disaster
and climate change with health being one of the
social causes which would need attention, City
resilience describes the capacity of cities to
function, so that the people living and working in
cities—particularly the poor and vulnerable—
survive and thrive no matter what stresses or
shocks they encounter.

The United Nations Economic and Social
Commission for Asia and the Pacific (ESCAP)
has been promoting e-resilience and inclusive
broadband as part of the regional broadband
connectivity initiative.

https://doi.org/10.1371/journal.pgph.0003658.t001

and local
governments
Private and public
sector entities
Communities,
families and
individuals

Health System

Health System/
Country

Health facility and
health officials

Sub national—
urban

Various sectors of a
country

Measures

The framework explores seven core capabilities
required for entities involved in mitigation:
threats and hazards identification, risk and
disaster resilience assessment, planning,
community resilience, public information and
warning, long-term vulnerability reduction, and
operational coordination.

Disaster risk reduction (DRR), Disaster
preparedness, Disaster response and Post-disaster
recovery are mapped against Health leadership
and governance, Health financing, Medical
products, vaccines, and technologies, Health
information management, Human resources for
health (HRH) and Service Delivery

This framework delineates various indicators
against—Governance, Financing, Resources and
Service Delivery; and stratifies them between the
phases of preparedness, shock and recovery

A health facility is assessed for existence of certain
processes like a system for reporting, Sufficient
financing, protocols for hazardous waste, plans
for distributing emergency, established
relationships with community, plans for
coordinating with other facilities, established
leadership hierarchy, represented at Emergency
Operations Center, and support workforce
training.

Framework discusses Leadership & Strategy,
Health & Wellbeing, Economy & Society and
Infrastructure & Environment as the key
categories to distinguish a resilient city from one
that is simply liveable, sustainable or prosperous

Discusses (Information Communication
Technology) ICT for health and social resilience,
it’s role in setting up new systems and
applications, ICTs’ role in data management and
ICT infrastructure as a physical foundation for
the Risk Prevention, Risk Reduction,
Preparedness, adaptation and Response and the
Recovery Phase

health systems at various levels, including the micro level (health facilities, cities, and sub-pro-
vincial regions), the meso level (provincial) and the macro level (national and international

contexts).

We began by reviewing the Disaster Mitigation Framework by the US government which
clearly defines mitigation roles across the entire community [10] The 2017 UN Sendai
Framework for Disaster Risk Reduction (SFDRR) and Sustainable Development Goals (SDGs)
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strongly recommend implementing disaster risk reduction (DRR) strategies to improve global
resilience against disasters [4]. Unlike its predecessors the SFDRR places a stronger emphasis
on resilient health systems for disaster risk reduction.

Thirdly, the 2020 Health Systems—World Health Organization maps the essential health
system building blocks and stages in the shock cycle. It not only provides distinctions among
the building blocks but also reiterates the overlaps across stages and strategies [11].

At the facility level, developed a Health Systems Resilience ChecKklist, designed to identify the
necessary capacities and capabilities crucial for health systems resilience during disaster [12].

The 2015 City Resilience Framework, developed by The Rockefeller Foundation consists of
12 key goals (one of which pertains to health) that define the essential outcomes of a resilient
city,including public health systems, quality healthcare, medical care, and emergency response
[13].

The role of e-resilience has been recognized as prerequisite to a resilient health system An
analytical paper from the UN Economic and Social Commission for Asia and the Pacific
(ESCAP) in 2020 discusses a framework for e-resilience, discusses the role of ICT in all the
four phases of a pandemic: prevention, risk reduction, preparedness, adaptation and response,
and the recovery [14].

Findings from expert interviews

The thematic areas identified through expert interviews and peer-to-peer learning workshops
are outlined below.

Definition of resilience and scope of resilience

The definition of health systems resilience delineated by the participants included some key
elements such as the ability of the system to identify, respond to, control, and manage the
impact of the stress; the ability to immediately reconfigure when the next external shock is
applied; systems’ capacity for absorption, adaptation, and transformation; ability to anticipate
shocks and prepare for them (Table 2).

Resources

Many nations are confronted not only with shortages of human resources, essential vaccines
and pharmaceutical interventions but also with challenges in rapidly expanding their infra-
structure and training human resources for vaccine delivery. The systems need to harness
existing local resources, complemented by external support, to develop solutions. In addition,
many resource based indicators need to be repurposed for a disaster to ensure that the surge is
met.

“The conventional indicators of health systems and benchmarks such as human resources and
supply chain are laid down during normal times. However, there is a need to redefine the indi-
cators and benchmarks in terms of their applicability at the time of a surge in demand.”-
Health system resilience expert with focus on low resource settings.

Priorities for ensuring health systems resilience

Participants mentioned the significance of adopting a “One Health” approach to address the
potential risks originating from the interface of animal-human-ecosystems. This approach
refers to the implementation of a collaborative and multidisciplinary strategy that promotes
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Table 2. Definitions of health systems resilience.

Respondent identity Definitions

Academic Expert with Disaster response and The ability to be resilient can primarily be seen in one’s capacity

Health system resilience experience for absorption, adaptation, and transformation, but these abilities
can also be attributed to a wide range of other, unrelated abilities.

Public Health Expert and Academician Whenever there are stressors, forces, disasters and epidemics, the
system will remain strong and be able to accomplish its goals as a
system.

Physician and Health Economic Expert The resilience of the health system is a reflection of the ability of

the health system to respond to new threats or traditional stress,
but in different ways. It is the ability of the system to identify,
respond, control and manage the impact of the stress

Development partner and multi-country health | Resilience very much embodies a dynamic system, one that is able

financing expert to maintain a steady-state when necessary, but is able to
immediately reconfigure, when the next external shock is applied
to each; to reconfigure in a way that whether the shock is to the
system itself, or the system is being used to respond to that shock

Expert in Health system surveillance A resilient health system refers to its capacity to withstand shocks.
It is the ability to anticipate shocks and prepare for them, even if
the plan is not implemented.

Academician and health systems expert Health system resilience is all about how a system that is already
existing can adapt and adjust to the evolving situation.

Academician with multi-country experience Health system resilience is the ability of the health system to
absorb surges in healthcare needs, that could be sudden or
gradual, depending on how we define sudden and gradual.

https://doi.org/10.1371/journal.pgph.0003658.t002

synergistic partnerships aimed at achieving shared public health goals. The discussion also
delved into the crucial role of the community and emphasized the need to institutionalize real-
time coordination and information generation mechanisms. A profound understanding of the
social and cultural intricacies within the community is of important when undertaking initia-
tives related to health systems resilience.

“We need to strengthen the global community to better coordinate different countries, sectots,
and public-private sector collaborations in terms of financing and manufacturing medical
equipment”- Physician and Health Economic Expert.

Engaging the private sector in mixed health systems

Service delivery must remain uninterrupted during times of crisis, in health systems that are
resilient. This calls for engaging all the actors involved in health provisioning. Participants in
the current study asserted that the private sector has been a key stakeholder in combating the
any disaster and ensuring uninterrupted health services. However, there is a need to bolster
the regulatory systems to ensure financial accountability and care quality.

Cross- learning between countries and unified agenda

Participants stated that instead of focusing on one single country, we must explore what each
of us can learn from each other. Different lessons come out of different countries that manage
to deal with shocks and exhibit resilience in certain areas. Moreover, the learning can extend
to what these countries could do in order to be more resilient.

Each country should consider applying lessons from other countries that displayed better
pandemic control.
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Collaboration between all nations is necessary for readiness, response, recovery, and mitiga-
tion of global health emergencies. These collaborations should go beyond employing the same
methods and strategies to address global health emergencies. The participants mentioned the
need to strengthen the data sharing aspect across the nations to promote global collaboration.

“Sharing knowledge and providing technical assistance from one country to other countries
will be beneficial for a coordinated pandemic response.”- Health system resilience expert
with focus on low resource settings

Social determinants of health

Participants stressed the importance of considering elements outside the health systems to
ensure the resilience of health systems. To interact with other systems that contribute to the
resilience of the health system, resilience measures must extend beyond the healthcare indus-
try. It is crucial to understand how health systems are influenced by other sectors, including
education, food, travel, trade, and social protection. Defining resilience measures that address
this dynamism can make it easier to discern the capacity for resilience across various systems.

“A crucial aspect of resilience is the establishment of social protection mechanisms, particularly
during pandemic spikes, when numerous essential priorities of the population remain unmet,
leading to heightened poverty levels. It is imperative to identify the marginalized segments of
the population and provide them with adequate support to prevent an increase in mortality
rates resulting from the upsurge in poverty”- Public Health Expert and Academician

Frameworks for health systems resilience

Thet participants stated that to better conceptualize health systems resilience a framework can
be instrumental in determining which aspects of the health system are impacted by a shock.
For instance, it can help understand how a pandemic significantly impacts the workforce and
service delivery, consequently altering, as seen in during a pandemic or an economic crisis. A
majority of the participants expressed the need for holistic frameworks that extend beyond
healthcare and include non-health elements such as education, social interactions, and other
components.

“A framework that recognizes the various shock types, offers a basic core element, and can
speak to the various shock types is the to be considered because it seems more responsive. This
is unavoidably true in terms of the elements; it must be adaptable, capable of handling various
shocks, and also agile in order to respond and react swiftly.”- Expert in health system perfor-
mance assessment

Leadership and Governance

Participants discussed the building blocks of the health systems (as categorized by the WHO).
Discussions around building blocks of the health systems by WHO were discussed by the par-
ticipants in the current study. Governance was discussed, in terms of traditional governance,
which includes transparency, accountability, and policy-making, and also in terms of the rules
that shape, how the system behaves, power structures, and trust, all of which were prominent
during COVID.
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“Resilience encompasses more than just infrastructure, it also includes governance, financing,
resources, information systems and services, which have an impact on the dynamics of how
the health system is managed. All the elements are equally important.”- Public Health Expert
and Academician

Participants purported the importance of recognizing heterogeneity in the political perspec-
tive and health financing system. Few of them spoke about emergency insurance and gave the
example of some countries which have both state and national funding for crisis situations.

Discussion

The results from this review have identified the core elements of health systems resilience in
the frameworks studied (Fig 2), as well as elements that were underrepresented (and therefore
with potential to bring about greater resilience).

Governance and leadership

Governance emerges as a critical but often overlooked area for building health system resil-
ience. The importance strengthening governance procedures, including transparency,

Governance and Leadership

Medical Supplies and Equipment

Service Delivery

Health Financing

Human Resources for Health

Information Systems

Monitoring and Surveillance Systems

Community Engagement

Cross sector collaboration

Culture

Public information and warning

Long-term vulnerability reduction

Operational coordination

Scientific studies and Research
*Depth of the colour indicates maximum

representation of the elements of the framework

Fig 2. The core areas highlighted by the frameworks.
https://doi.org/10.1371/journal.pgph.0003658.9002
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accountability, and policy-making is highlighted in the current study. Strengthening the poli-
cies at the local level are essential for effective governance.

Effective, participatory, and forward-thinking leadership is the cornerstone of a resilient
health systems.11 Weak governance systems, as exemplified by Haiti during the 2010 earth-
quake, often lead to humanitarian crises due to a lack of preparedness, political will, and fund-
ing. In contrast, New York City’s robust response to the 9/11 terrorist attacks was attributed to
strong governance and visionary leadership [13], involving public, nonprofit, and healthcare
sectors, saving lives and restoring normalcy [15] The US government’s Disaster Management
Framework emphasizes the importance of identifying threats and hazards within leadership
policies for disaster response [10]. The World Health Organization’s resilience framework
similarly underscores the significance of strong governance and participatory leadership in
assessment areas.

The current study emphasizes the importance of establishing a unified global agenda. This
entails countries leveraging resources, sharing supplies, strengthening mechanisms for data
sharing between nations and many more.

Financing

The current study underscores the importance of recognizing diversity in political perspectives
and health-care delivery systems. It demonstrates the importance of providing financial secu-
rity to the informal, non-poor, and uninsured populations. This indicates a realization of the
need for inclusive policies and financial mechanisms to promote healthcare accessibility and
affordability for a greater segment of the population, particularly those who are not employed
and cannot afford health insurance. The appeal for financial protection emphasizes the neces-
sity of policies that shield individuals from catastrophic health costs while also fostering equity
and inclusivity in healthcare delivery.

Financing healthcare in resource-constrained environments is complex, especially during
unexpected events like pandemics. Despite the past experiences in disaster, global health
financing during COVID-19 was suboptimal [16]. The UN’s Sendai framework advocates
establishing public health emergency funds for all types of disasters. It emphasizes improving
public financial management systems and ensuring financial accountability. This includes
enhancing coordination among various governance levels (national, state, sub-state) and
granting autonomy for allocating disaster response funds [17].

The WHO’s resilience framework highlights the need for flexible purchasing, financial
reserves, and reallocating funds to ensure comprehensive health coverage. Meyer et al,, stress
the importance of adequate financing for routine and emergency health services at all facilities
[12]. They recommend robust financial accounting departments and long-term financial plan-
ning. The City Resilience Framework developed by The Rockefeller Foundation underscores
financial resilience beyond healthcare, considering social needs during disasters. The US Gov-
ernment’s Disaster Mitigation Framework emphasizes assessing long-term vulnerabilities and
developing response plans to reduce the need for significant external financial assistance [10].

Health workforce

Adequate and skilled human resources, crucial for effective response. The path to embracing a
resilient health system should prioritize transitioning from a curative-centric focus to a pre-
ventive-oriented approach. A foundational step involves upskilling and mobilizing a proficient
human resource capable of effectively managing health crises at the grassroots level.

To ensure an effective workforce during disasters, training in preparedness protocols and
evidence-based benchmarks is crucial [12]. Routine staff, including non-medical personnel,
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should receive emergency preparedness training, covering infection control, protective equip-
ment use, drills, reporting, and disaster response during normal times [4]. The UN Sendai
framework calls for assessing training needs and minimizing workforce issues like absenteeism
and burnout [17]. Equitable workforce distribution is vital to prevent disparities in disaster
response. Health administrators play a pivotal role in rapid outbreak response and training
[12]. The UN Sendai framework stresses building a strong workforce for disaster recovery,
enhancing community health worker capacity, and expanding health training institutions

[17].

Service delivery

The current study emphasizes the need for mechanisms to easily repurpose infrastructure and
deploy resources in times of crisis. There should be local manufacturing during emergencies, such
as producing ventilators and personal protective equipment (PPE). During disasters, maintaining
routine healthcare services is challenging but crucial. Key elements include preserving health facil-
ity integrity, maintain the quality of care, drug access, and minimizing supply chain disruptions
[4]. Regular risk assessments and adherence to building codes are vital, requiring a risk manage-
ment guide [18]. Primary care facilities play a pivotal role in integrated surveillance.

Health information systems

Ensuring real-time information and situational awareness is vital for enhancing system resil-
ience. This necessitates a robust IT infrastructure and the protection of information, which is
particularly susceptible to cybersecurity threats.

Robust IT infrastructure aids in data management and surveillance [18]. The e-Resilience
framework emphasizes ongoing ICT-based risk identification, need for cybersecurity and reg-
ulatory frameworks to ensure that the flow of information during a pandemic is never dis-
rupted [14]. COVID-19 resulted in an unprecedented demand for digital health solutions.
Successful solutions included population screening, infection tracking, resource prioritization,
and targeted response design [19].

Access to essential medicines

The current study emphasizes the need to have a surplus capacity of resources to overcome the
crisis. To ensure the provision of high-quality healthcare during disasters and public health cri-
ses, a continuous supply of medical products is vital. The COVID-19 pandemic highlighted
the consequences of medical supply shortages, with many nations unable to protect their staff
and patients [20]. Expediting approvals for medical countermeasures was challenging for most
of countries [21]. In large crises like COVID-19, international collaboration through procure-
ment agreements (e.g., EU’s Joint Procurement Agreement) and cross-border medical care
becomes crucial to avert a systemic collapse [11].

The areas under-represented by the frameworks

The existing frameworks often do not adequately discuss few critical elements of both internal
and external to the Health Systems. like information systems, monitoring and surveillance,
cross-sector collaboration, cultural factors, research and scientific studies, vulnerability reduc-
tion, operational coordination, community engagement, biosecurity and biosafety, and social
protection which can collectively enhance system’s ability to respond effectively to future pan-
demics while minimizing their impact on the individuals, community as well as society as a
whole.
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Areas under-represented in the frameworks

Monitoring and Surveillance Systems—Strengthening monitoring and surveillance is
clearly within the purview of the health system, but it has far-reaching implications in
terms of delivering an effective response strategy and accountability in the larger context
[22]. While recognizing the importance of data sharing, the current study emphasizes
the necessity of a bidirectional approach and underscores the crucial role of feedback
mechanisms. It calls for clarity in data flow and roles and responsibilities, highlighting
the imperative to construct a more effective surveillance system.

Cross-sector Collaboration-The current study stresses the need for established struc-
tures and guidelines for preparedness and response, involving multi-sectoral representa-
tion, including the private sector. Increased collaboration among various actors, such as
policymakers, public health workers, civil society organizations, the private sector, veter-
inarians, academics, and religious and community leaders helps to build community
resilience in the face of a pandemic. Collaborative health emergency preparedness is a
common term for this approach [23].

Culture-The response to disaster is also driven by the culture. The dimensions of cul-
ture demonstrate how power distance affects compliance with guidelines, how uncer-
tainty avoidance influences resistance to restrictions, how individualism-collectivism
shapes cooperation, how masculinity-femininity relates to values in crisis response, and
how short-term vs. long-term orientation affects adaptability during the pandemic [24].

Scientific studies and research-Most of the success during the COVID-19 pandemic
response was due to the rapid development of vaccines and therapeutics, including inno-
vative mRNA technologies. However, open access and sharing of real-time virus sam-
ples; clinical trials and other research data and tools; and genomic sequencing were
frequently lacking [25].

Long-term vulnerability reduction-Long-term Vulnerability Reduction is a capability
that entails several actions that reduce vulnerability. It necessitates a dedication to long-
term planning and investment processes in order to ensure community resilience and
vitality following a disaster. Reduced long-term vulnerabilities, combined with continu-
ity of operations and disaster recovery planning prior to a disaster, increase resilience
and the likelihood that communities and organizations will be able to perform essential
functions and deliver capabilities after a disaster. As a result, the community is safer and
less reliant on outside funds [10].

Operational coordination-Operational coordination is required to incorporate mitiga-
tion efforts into daily routines, as well as to respond to and recover from disasters. Oper-
ational coordination is not just an important component of disaster response but also
aids in achieving successful mitigation. The operational coordination capability is essen-
tial for building whole-community resilience and is a prerequisite for all other mitigation
capabilities.' Moreover, building effective communication and coordination mecha-
nisms from higher government to local level is essential which could yield building trust
and transparency.

Community engagement-Community engagement is defined “as the process by which
communities and partners collaborate to build resilience through collaborative action,
shared capacity building, and the formation of strong relationships based on mutual trust
and respect”. Community engagement is an essential component of disaster risk
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reduction and resilience building.*® Understanding cultural norms and social practices
is considered essential for effective community involvement during health crises.

Source: Author’s compilation [10,22-26].

Conclusion

Health system resilience reflects its ability to respond to new threats and stresses, including
biological threats. Resilience is linked to vulnerability, considering environmental, cultural,
and contextual factors. It is important to define the elements of a health system to understand
what makes it resilient. As the field of health system resilience progresses, there’s a recognition
that coherence among different frameworks will be essential for practical applications and
understanding the concept. The complexity of measuring resilience is acknowledged, with a
call for a broader perspective that goes beyond healthcare-centric approach to resilience and
incorporating social determinants of health into assessment frameworks. These factors include
economic impacts, livelihood, and individual well-being. The current study calls for the need
to develop global, regional, and national frameworks to guide policies.

Future implications of the study

This study delved into various disaster and pandemic frameworks developed as a response to cata-
strophic events, shedding light on their evolution, relevance, and application. Study results indicate
a need for a comprehensive resilience framework, addressing both highlighted and overlooked
aspects. Furthermore, there’s a call for deeper insights into diverse countries’ framework adoption
and implementation to bolster swift and efficient disaster response within health systems.

A clear definition of health systems resilience is crucial, serving as the foundation for identi-
fying assessment indicators. Policymakers must gauge health systems resilience to enhance cri-
sis readiness and response. The capacity to navigate, control, and lead health systems during
shocks is pivotal in today’s unpredictable landscape.

Initially, the framework was designed with multilevel components, encompassing international
perspectives such as International Health Regulations, Sustainable Development Goals, Health
status goals, Standards and Guidelines, International aid, and International collaboration. This
scope broadened to include national-level policies, incorporating areas like Human Resources for
Health (HRH), digital health, commodities, disaster management, research and development, ser-
vice delivery planning, quality standards, and standard treatment guidelines. The framework
extended further to subnational/provincial and local levels, converging towards a central theme of
"health for all." At the subnational level, emphasis was placed on adaptation, adoption, and imple-
mentation, fund mobilization, purchasing, capacity building, resource mapping, and data process-
ing. At the local level, prime focus is on data collection, service delivery, local governance,
Information, Education, and Communication (IEC), and efficient resource utilization. These
components collectively exert influence on the overall health of the population.

The components of the framework have consistently evolved through expert validations
and peer-to-peer meetings to ensure thorough scrutiny and refinement. This has led to a devel-
opment of a comprehensive framework and the components of the health system resilience
framework, include provisioning, supplying, financing, and governance, and people’s health at
the centre. The framework also includes the cross-cutting components of information, com-
munication (local to central level), and relationships (across institutions). A set of indicators
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have been developed pertaining to each component of this framework which will be utilized in
assessing the health system resilience of the countries at the local, provisional and country
level. Ultimately, this study serves as a foundational step towards enhancing global health sys-
tems resilience and fostering a better-prepared response to unforeseen challenges.
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