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ABSTRACT
Aim:High-impact infectious diseases pose major global health challenges, underscoring the urgent need for robust public health
preparedness. Despite efforts to improve global health security, recent pandemics have revealed significant weaknesses in health
systems’ preparedness and response capabilities.
Methods:We reviewed and synthesized key strategies and lessons from existing public health preparedness plans for high-impact
infectious diseases. This included examining national and global plans, focusing on strategic approaches, evidence integration, and
real-world implementation lessons. A narrative synthesis, based on the Public Health Emergency Preparedness (PHEP) model,
identified effective practices and areas needing improvement.
Results:We screened 1987 documents, selecting 38 for detailed analysis. Findings highlighted strategies for long-termhealth emer-
gency preparedness, workforce development, enhancing global health frameworks, and investing in infrastructure. Challenges
includedmaintaining laboratory detection,managing sentinel surveillance, and logistical issues. Effective approaches emphasized
early threat detection, rapid response, healthcare capacity, medical supply management, and strategic communication.
Conclusions:Effective public health preparedness for high-impact infectious diseases requires a coordinated approach, including
early threat detection, rapid response, robust healthcare systems, and strategic communication. Past outbreaks show the need
for continuous investment, evidence-based policies, and adaptable health systems. Future research should assess ongoing
preparedness efforts and implementation challenges.
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1 Introduction

High-impact infectious diseases have consistently posed sig-
nificant health challenges globally, resulting in high rates of
morbidity and mortality. Since the dawn of the twenty-first
century, the world has witnessed several severe infectious disease
outbreaks, beginning with the SARS coronavirus pandemic in
2002–2003. This pandemic highlighted the need for the robust
international frameworks for pandemic preparedness to manage
such health crises [1]. In response to the lessons learned from
the SARS outbreak, the World Health Organization (WHO)
significantly revised its International Health Regulations (IHR)
in 2005. This revision aimed to provide a more effective global
legal framework to respond to acute public health risks that
could potentially cross borders and threaten people worldwide.
A key feature of the revised regulations was the introduction
of the mechanism for declaring a Public Health Emergency of
International Concern (PHEIC), designed to bring a coordinated
international response to such crises [2].

Since the amendment of these regulations, theWHOhas declared
PHEICs on several occasions: the H1N1 influenza (swine flu)
pandemic in 2009; Ebola outbreaks in West Africa (2014) and
the Democratic Republic of Congo (2018); the resurgence of
polio in 2014; the Zika virus outbreak in 2015; the COVID-
19 pandemic beginning in 2020 and the Mpox outbreaks in
2022 and 2024. These health emergencies presented unique
challenges and necessitated globally coordinated responses to
mitigate their impacts [2]. The COVID-19 pandemic, in par-
ticular, has underscored the devastating consequences of such
diseases, not only on global health but also on society and the
worldwide economy. It has highlighted the interconnectedness of
countries and economies and the importance of global solidarity
in responding to public health threats. The pandemic has led
to unprecedented public health measures, including interna-
tional travel restrictions, nationwide lockdowns, and massive
vaccination campaigns, illustrating the critical role of interna-
tional cooperation and preparedness in combating global health
emergencies.

The recent outbreaks, culminating in the COVID-19 pandemic,
have, however, exposed significant gaps in public health systems’
preparedness to manage and contain infectious diseases. The
pandemic revealed that many health systems were overwhelmed
and lacked the infrastructure and protocols to respond effec-
tively to such widespread health crises [3]. According to the
Independent Panel for Pandemic Preparedness and Response,
critical elements of successful public health interventions against
COVID-19 have included prompt case identification and contact
tracing, establishment of dedicated isolation facilities, foster-
ing partnerships within government sectors and with external
entities, maintaining clear and transparent communication, and
actively engaging communities and the private sector. These com-
ponents underscore the necessity for comprehensive planning,
collaboration, and transparent strategies in strengthening public
health responses to future infectious disease outbreaks [4].

The panel identifies several areas for improvement in public
health responses in some countries, noting the depreciation of
scientific evidence evolved and the pandemic’s potential impact,
procrastination in initiating measures, inadequately funded

health systems, and poor coordination between national and local
responses. A significant shortcoming was the failure of leader-
ship in some countries to assume responsibility and implement
strategies to limit community transmission effectively. These
factors contributed to less effective management and control of
the pandemic, underscoring the critical need for timely action,
adequate funding, cohesive strategy, and accountable leadership
in future public health crises [4]. Well-coordinated, evidence-
based strategic planning, implemented by national authorities
across jurisdictions, could have significantly enhanced pandemic
responses in numerous countries.

Jurisdictional scans are strategic instruments employed by gov-
ernments for informed decision-making. They entail an in-depth
analysis of various jurisdictions’ definitions, approaches, and
strategies regarding specific issues. This process enables policy-
makers to identify, compare, and gauge the relevance of distinct
policies and helps provide crucial insights for policy formulation.
Moreover, jurisdictional scans may help identify practical con-
siderations critical for implementing policies, leveraging insights
from various regions’ experiences [5]. This jurisdictional scan
aims to review and synthesize key strategies and lessons from
existing public health preparedness plans, specifically targeting
high-impact infectious disease threats.

The objectives of the study are as follows: To review existing
public health preparedness plans at both national and global
levels, focusing specifically on high-impact infectious disease
threats. The aim is to distill key strategies, best practices, and
lessons learned from various national and global responses
to high-impact infectious disease threats to public health. To
synthesize the key strategies used in these plans in the face of
high-impact infectious disease outbreaks following the Public
Health Emergency Preparedness (PHEP) model. This involves
understanding the systems and processes used in different
jurisdictions. To describe how evidence support is integrated
into these preparedness plans. This includes assessing the use
of evidence in formulating and implementing the plans or
strategies and themechanism for timely demand-driven evidence
support across all eight forms of evidence in decision-making as
identified by the Global Evidence Commission Report [6], that is,
data analytics, modeling, evaluation, behavioral/implementation
research, qualitative insights, evidence synthesis, technology
assessment/cost-effectiveness analysis, and guidelines. To iden-
tify and extract lessons learned and best practices from these
plans, especially those tested in real-world scenarios. This will
include analyzing successes and challenges faced during high-
impact infectious disease crises.

2 Methods

2.1 Jurisdictional Scope

The jurisdictional scope of this review encompasses a dual focus,
examining both national and global perspectives. National: This
aspect of the review focused on examining the public health pre-
paredness approaches used by individual countries. It examined
how different nations have responded to and managed public
health crises, especially those related to high-impact infectious
diseases.We selected countries based on their similarity to Ireland
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in terms of geographical profile, population size, and organi-
zation of health services. We also considered the magnitude of
public health challenges, uniqueness of response strategies, and
outcomes.

Selected countries are as follows: New Zealand: Similar island
geography, effective COVID-19 response strategy. Portugal: Pub-
lic healthcare similar to Ireland. Denmark: Similar healthcare
system, effective in managing public health challenges. Finland:
Comparable in terms of population and healthcare organization,
known for its strong public health infrastructure. Norway:
Similarities in the public health system, proactive in health
crisis management. Iceland: Island nation with a population
size smaller than Ireland, but with an effective public health
response system. Luxembourg: Small population, high-quality
healthcare system faced unique challenges during the pan-
demic. Singapore: Similar population and island geography,
highly organized healthcare system, and innovative public health
strategies, particularly during the COVID-19 pandemic. Israel:
Different in size and geographical profile but highly organized
healthcare system, innovative use of technology in public health,
and notable response to the COVID-19 pandemic, especially in
terms of rapid vaccination rollout and data-driven strategies.
Canada: Although larger in both geography and population,
Canada’s healthcare system, which is publicly funded and
administered on a provincial level, has parallels with Ireland’s
system. Canada’s diverse population and its response to public
health crises, including its strategies for managing the COVID-19
pandemic across different provinces, provide a useful comparison
for Ireland. UK: We considered the United Kingdom as a whole,
as well as England, Scotland, Wales, and Northern Ireland
separately. Global: Any international report on country-level
preparedness such as the Evidence Commission Report, the Pan
American Health Organization (PAHO) report, the WHO report,
the European Centre for Disease Prevention and Control (ECDC)
report, the Centers for Disease Control and Prevention (CDC)
report, and so forth. These reports were used to understand and
compare national responses to public health crises as evaluated
and presented by multilateral organizations rather than how
multilateral organizations respond.

2.2 Search Methodology

Data sources: Primary sources included government websites,
including ministry of health websites, reports from interna-
tional health organizations (such as WHO, CDC, ECDC, PAHO,
and OECD, Independent Panel for Pandemic Preparedness and
Response, Policy Commons), and documents from national com-
missions and multilateral organizations. Key online repositories
for these organizations were systematically searched.

Search strategy: A targeted search strategy was developed,
focusing on combinations of keywords like “public health
emergencies,” “preparedness,” “crisis management,” “emer-
gency response,” “evidence-based policy,” “infectious disease
response,” and specific names of diseases or threats. This strategy
was adapted to each specific source, including its interface for
searching, to maximize the relevance and comprehensiveness of
the search results. The details of the search strategies have been
provided in the Supporting Information section.

2.3 Screening and Selection

Inclusion/Exclusion criteria: Types of documents: The review
included documents or reports of national advisory groups,
review committees, assessment of high-level panels, national
commissions, policy groups, monitoring boards, and reports of
science task forces or academia. It also encompassed govern-
mental policies, strategic plans, action reports, and guidelines
that detail best practices in managing public health emergencies,
particularly those related to high-impact infectious diseases.
Health threats: The primary focus was on infectious diseases
with actual or potential high impact. These include diseases
with widespread infection rates and significant mortality, those
causing considerable economic and social disruption, and rapid
transmission rates leading to national, regional, or global out-
breaks, including defined high-consequence infectious diseases
[7]. Diseases declared global health emergencies by major orga-
nizations like ECDC and the WHO received substantial media
and public attention or necessitated significant government
and policy responses. Time frame: Documents that focus on
infectious diseases, relevance to public health preparedness, and
publication since 2020. Exclusion criteria include documents not
directly related to national or global preparedness strategies or
those not providing actionable insights or evaluations. Document
assessment: Each document underwent a preliminary assessment
to determine its relevance to the review’s objectives. This involved
evaluating the content for direct insights into public health
preparedness strategies for high-impact infectious disease threats.
Two independent review authors selected the documents through
the full-text review, and any discrepancies were resolved through
discussion with a third reviewer.

2.4 Data Extraction

Key information was extracted from each selected document,
including the nature of the public health strategy, measures of
success or challenges, and evidence integration in the prepared-
ness plans. We extracted data and synthesized it following the
PHEP model [8, 9] and organized it by each objective. The PHEP
framework was designed to assist EU member states in identi-
fying areas where readiness planning is insufficient. The logic
model focuses on three interconnected components: capacities,
response capabilities, and objectives. In this model, “response
capabilities,” also referred to as “Public Health Preparedness
Capabilities” are categorized into “detection and assessment,”
“policy development, adaptation and implementation,” “health
services,” “coordination and communication,” and “emergency
risk communication” [9]. This approach can be broadly applied to
categorize different facets of preparedness for various pandemic
health threats. Data extraction was performed by one review
author and was cross-checked by a second review author.

2.5 Data Analysis and Synthesis

Comparative analysis: The extracted data were analyzed to
compare and contrast different public health preparedness
strategies. This analysis identified common themes, successful
approaches, and areas of challenge across different national
contexts. Evidence integration assessment: The use of evidence
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Records identified: (n = 1987)

Records screened
(n = 1987)

Records excluded
(n = 1882)

Reports sought for retrieval
(n = 105)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 105) Reports excluded (n= 67)

Documents not directly related to 
national or global preparedness 
strategies (n = 8)
Published before 2020 (n = 3)
Documents not from national 
authorised bodies (n = 11)
Documents not providing 
actionable insights or evaluations 
(n = 45)Reports of included studies

(n = 38)

Identification of studies via different sources
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FIGURE 1 Selection process of the related documents.

in formulating and implementing these strategies/decisions was
assessed, including howvarious forms of evidence (data analytics,
modeling, qualitative insights, etc.) are integrated. Synthesis of
lessons learned: On the basis of the analysis, key strategies
and lessons learned were identified to help highlight effective
practices and areas where improvements are needed, particularly
in the face of high-impact infectious disease outbreaks.

3 Results

3.1 Included Studies

We identified a total of 1987 documents, of which 105 were
included in the full-text review (Figure 1). After the full-text
review, 67 documents were excluded, and 38 included for data
extraction. Exclusions were based on the following criteria:
irrelevance to national or global preparedness strategies (n = 8),
publication before 2020 (n = 3), origin from non-authorized
national bodies (n = 11), and lack of actionable insights or
evaluations (n = 45). Of the 38 records [10–47] included, 15

were published by the WHO (including its regional offices)
[10–20, 27–29, 41], 6 by the ECDC [21–26], 5 by the OECD
(the Organization for Economic Co-operation and Development)
[30–34], and 2 each by the World Bank [36, 40], European Par-
liamentary Research Service [38, 39], and Public Health Agency
of Canada [43, 44]. Additionally, one document each originated
from the Independent Panel [35], the International Organization
for Migration (IOM) [37], New Zealand Ministry of Health [42],
NHS Scotland [45], the Government of Singapore [46], and the
Health Information and Quality Authority (HIQA, Ireland) [47].
Our aim was to investigate the pandemic responses of specific
countries, including New Zealand, Portugal, Denmark, Finland,
Norway, Iceland, Luxembourg, Singapore, Israel, Canada, and
the United Kingdom. However, we only managed to identify
country-level reports for New Zealand, Singapore, Canada, and
South Korea. The remainder of the documents comprised global
or regional reports. The documents primarily addressed vari-
ous public health emergencies, with COVID-19 being the most
common (28 documents). Seven documents dealt with general
public health emergencies, whereas two focused on Ebola. Other
diseases, such as yellow fever, cholera, influenza, and arbovirus,
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were the subject of one document. Additionally, single documents
focused on the Middle East respiratory syndrome (MERS), polio,
and Mpox. However, some reports encompassed more than one
disease. Table 1 highlights the geographic location and settings,
disease of concern, nature of the public health strategy, success
measured, challenges, and types of evidence integrated into the
preparedness plans in the reports.

3.2 Synthesis of the Findings as per the Domains
of the PHEPModel

We synthesized the extracted data and organized them as per
the domains of PHEP model. The domains are detection and
assessment, policy development, adaptation and implementa-
tion, health services, coordination and communication, and
emergency risk communication.

3.2.1 Detection and Assessment

The WHO reports [10–20] have consistently focused on enhanc-
ing epidemiologic investigations, risk characterization, and the
monitoring and surveillance of health threats. Efforts have
included developing community capacities for risk assessment,
managing and evaluating surveillance of risk factors, and prepar-
ing laboratory capacities for large-scale testing. The region
of Americas (PAHO) [27–29] highlighted systematic outbreak
investigation, surveillance strategies, pandemic risk assessments,
and enhancing laboratory testing and genomic surveillance. The
ECDC [21–26] emphasized the establishment of clear triggers
for incident recognition, including de-escalation and reescalation
measures based on robust surveillance systems like sentinel and
wastewater surveillance. It also underlines the importance of lab-
oratory readiness and protocols to enhance response capabilities.
Reports from OECD [30–34] mentioned enhanced public health
monitoring and information systems, significant investments
in capacities to detect and analyze health threats, removal of
regulatory barriers for broader laboratory participation, emphasis
on contact tracing and free testing.

3.2.2 Policy Development, Adaptation, and
Implementation

TheWHO initiatives [10–20] have provided comprehensive infec-
tion control and treatment guidance. They have also focused
on population-based disease control measures such as vaccina-
tion, nutrition, vector control, water sanitation, hygiene, service
delivery, and enforcing laws and regulations to support public
health workforce development. The PAHO [27–29] focused on
updating infection control and treatment guidelines, reviewing
laws and regulations relevant to pandemic management, and
ensuring preparedness at points of entry and for mass gatherings.
ECDC’s main focus was developing policies that comprehend the
characteristics of etiological agents, protect vulnerable popula-
tions, and prevent healthcare systems from collapsing. It includes
drafting infection-control protocols and emergency plans to
manage public health threats effectively [21–26]. OECD reports
discussed the creation and adaptation of crisis response manuals,
enforcement of laws and regulations, including travel restrictions

and quarantine measures, and implementation of fast-track or
emergency legislation in several countries, including the United
Kingdom, France, and Korea [30–34].

3.2.3 Health Services

The WHO has emphasized preventive services, management of
medical countermeasures, supplies and equipment, and a strate-
gic shift toward ecosystem approaches to health emergencies.
Additionally, there has been a focus on the care for healthcare
workers and emergency responders, promoting prevention, early
detection of diseases, and community protection [10–20]. The
PAHO [27–29] highlighted the need for preventive services,
infection prevention, workforce protection, and effective man-
agement of medical countermeasures, supplies, and equipment.
ECDC reports discussed the necessity of maintaining structures,
processes, and procedures established during the pandemic to
ensure ongoing population protection. It stressed investing in the
recovery of healthcare systems and developing next-generation
vaccines and therapeutics [21–26]. OECD reports alluded to
strengthening of healthcare infrastructure for infectious diseases
and mass-casualty events, management of medical countermea-
sures, supplies, and equipment, support for healthcare workers
through psychological support and protective measures, develop-
ment of community care centers and home-based programs, and
innovative roles for pharmacists and community health workers
[30–34].

3.2.4 Coordination and Communication

The WHO has focused on crisis management and emergency
coordination, including communication with emergency man-
agement, public safety, and other sectors. This has been cou-
pled with efforts toward designing local disaster risk reduc-
tion, resilience strategies, and engagement across various WHO
regions [10–20]. The PAHO addressed crisis management mech-
anisms, communication with healthcare providers, and dissem-
inating updated information to the health workforce [27–29].
ECDC underlined the importance of effective crisis management,
including clear public communication regarding controlmeasure
adjustments. It emphasizes the role of cross-border communi-
cation and coordination with other public health agencies at
all levels [21–26]. OECD mentioned a reduction in the number
of emergency preparedness plans to adopt a more streamlined
approach and an emphasis on interagency cooperation.

3.2.5 Emergency Risk Communication

The WHO initiatives have aimed to communicate risk accu-
rately, transparently, and timely. There has been an emphasis
on fostering and maintaining trust within communities through
evidence-based multichannel communication and addressing
communication inequalities to improve trust and accountability
in citizen-state relations [10–20]. Similarly, the PAHO stressed
the importance of dynamic listening,managing rumors, engaging
communities, and ensuring clear, transparent, and timely com-
munication to build trust and address vaccine hesitancy [27–29].
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ECDC advocated for accurate, transparent, and timely commu-
nication, emphasizing the building and maintaining capacity in
social and behavioral sciences for a comprehensive preparedness
and response framework. It calls for dynamic listening, eval-
uation data gathering, and managing misinformation to foster
and maintain public trust [21–26]. OECD countries focused on
making risk information widely available and understandable,
ensuring clear, transparent, and timely communication with the
public, and maintaining trust through stakeholder engagement
[30–34].

Overall, these strategies from global health organizations reflect a
comprehensive approach toward improving global public health
response systems. They underscore the importance of a cohe-
sive response encompassing effective detection, strategic policy
development, robust health services, coordinated communica-
tion efforts, and dynamic emergency risk communication to
effectively manage health emergencies.

The ECDC has developed a framework for monitoring COVID-
19 pandemic responses that incorporates eight pillars, aligning
closely with the WHO COVID-19 Strategic Preparedness and
Response Monitoring and Evaluation Framework. These pillars
facilitate comprehensive and coherent pandemic management
and include country-level coordination, planning, and monitor-
ing; risk communication and community engagement; surveil-
lance, rapid response teams, and case investigation; vaccine
monitoring (policy, coverage, safety, effectiveness, and accep-
tance); testing policy and practice; infection prevention and
control (IPC); case management; maintaining essential health
services and systems.

Key lessons identified from country experiences and ECDC
analysis emphasized the need for updated, scalable preparedness
plans applicable to all hazards and the importance of formalizing
the role of public health authorities in decision-making processes.
Effective preparedness and response also require cross-sector
collaboration, procedures for increased staff capacity prior to
crises, updates in communicable disease legislation to address
ethical and human rights issues, and enhanced international
cooperation and coordination. These insights underscore the
critical components necessary for effective PHEP and response.
Findings are presented according to the response capabilities
domains of the PHEP model in Table S1. Key strategies, evi-
dence support, and lessons learned were synthesized and are
summarized in Tables 2–4.

3.3 Strategies for Public Health Preparedness

The strategies employed by various entities are categorized
under the PHEP model domains. These include detection and
assessment, policy development, adaptation and implementa-
tion, health services, coordination and communication, and
emergency risk communication. Table 2 outlines detailed strate-
gies.

The strategies span a wide range, encompassing long-term
health emergency preparedness, development of the public
health workforce, enhancement of global health emergency
frameworks, community-centered approaches, and investment in

TABLE 2 Synthesized strategies by Public Health Emergency Pre-
paredness (PHEP) model domains.

PHEPmodel domain Strategies

Detection and
assessment

Enhancing epidemiologic
investigations, risk

characterization, surveillance
systems, and laboratory
capacities for large-scale

testing
Policy development,
adaptation, and
implementation

Developing infection control
and treatment guidelines,

updating laws and regulations,
and ensuring preparedness at

points of entry
Ensuring adaptive response

mechanisms,
population-based disease
control measures, and

integration of evidence into
policy

Health services Strengthening healthcare
infrastructure, managing

medical countermeasures, and
supporting healthcare workers

Coordination and
communication

Establishing crisis
management structures,
cross-border coordination,

and clear public
communication strategies

Emergency risk
communication

Fostering trust through
transparent communication,
managing misinformation,
and engaging communities

public health infrastructure. Additionally, they covered specific
aspects such as risk communication, community involvement,
and the fortification of emergency preparedness and response
systems. The primary objectives of these strategies are to boost
preparedness, response, and resilience against both existing and
anticipated health emergencies through formulating effective
policies and control measures, enhancement coordination and
planning at the national level, and investment in the public health
workforce.

3.4 Integration of Evidence Support

The documents utilized various forms of evidence in formulating
and implementing preparedness plans. The types of evidence con-
sidered include guidelines, data analytics, evaluations, qualitative
insights, evidence synthesis, and modeling. Table 3 presents the
detailed integration of evidence across different forms according
to the rapid evidence-support system assessment (RESSA) tool
[6].

Guidelines, evaluations, and data analytics are most commonly
referenced. Although the documents mentioned various types of
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TABLE 3 Evidence support considerations by rapid evidence-
support system assessment (RESSA) components.

RESSA component
Evidence support
considerations

Data analytics Utilizing real-time data for
decision-making, predictive
analytics for outbreak trends

Modeling Scenario planning, resource
allocation modeling, and impact

assessment
Evaluation Regular assessments of

preparedness plans, performance
metrics, and outcome evaluations

Behavioral/
Implementation
research

Studying public adherence to
health measures, evaluating
intervention effectiveness.

Qualitative insights Gathering community feedback,
stakeholder interviews, and

ethnographic studies
Evidence synthesis Combining multiple sources of

evidence to inform guidelines and
best practices

Technology
assessment/
Cost-effectiveness
analysis

Evaluating the cost-effectiveness
of interventions, technology

deployment

Guidelines Developing evidence-based
guidelines, protocols, and

standard operating procedures

TABLE 4 Synthesized lessons learned.

Key lessons learned Examples

Early threat detection Importance of prompt case
identification and surveillance

systems
Rapid response
capabilities

Necessity of scalable response
mechanisms and rapid
deployment of resources

Healthcare system
strengthening

Investing in healthcare
infrastructure and workforce

training
Communication and
coordination

Establishing clear communication
channels and coordinated
response frameworks

Evidence-based
decision-making

Integrating scientific evidence
into policymaking and response

strategies
Community
engagement and trust
building

Engaging communities,
managing misinformation, and
maintaining transparency

evidence in their methodologies, they did not provide detailed
insights into how evidence was directly applied in the prepared-
ness and response plans.

3.5 Lessons Learned

The review also identified numerous lessons learned from the
implementation of public health preparedness plans. These
lessons, particularly those tested in real-world scenarios, high-
light both successes and challenges faced during high-impact
infectious disease crises. For a comprehensive list of lessons
learned, refer to Table 4.

Success criteria varied, with some documents not specify-
ing the success measures. Where articulated, success includes
recovery from COVID-19, vaccine supply restoration, enhanced
regional cooperation, improved laboratory and healthcare system
capacities, and greater public and community engagement. For
instance,WHOSoutheastAsia regional progress reports highlight
legislative and financing improvements. The reports from PAHO
emphasized strengthening of leadership and governance as key
successes.

Various obstacles encountered by different countries in imple-
menting public health strategies were reported, particularly in
response to COVID-19 and other health emergencies. Common
challenges include maintaining laboratory detection capacity,
addressing sentinel surveillance issues, managing quality assur-
ance, and overcoming shipping complications due to the emer-
gence of SARS-CoV-2. Other reported difficulties to encompass
global governance, financing, understanding community health-
seeking behaviors, and responding to the pandemic amid eco-
nomic inflation and noncommunicable disease burdens. Specific
challenges noted include limited understanding of community
medical knowledge and help-seeking, substantial uncertainties
regarding optimal public health strategies, delayed government
responses, lack of supplies, stressed health systems, economic
impacts, vaccine nationalism, stigma against migrants, and
disparities in response effectiveness among different countries.
Additionally, the documents mention issues such as disruptions
to tourism, trade, production, and healthcare systems, inadequate
medical supplies, deaths of healthcare workers, and limited
testing facilities.

In addition, we summarized reports as examples of case sum-
maries from various regional or national perspectives.

PHEP and Response in the Southeast Asia Region: The
Southeast Asia region has made significant progress in health
emergency preparedness since 2014, particularly in implementing
the IHR (2005), reinforced by the Delhi Declaration (2019)
[20]. However, the COVID-19 pandemic exposed gaps in emer-
gency governance, surveillance, and healthcare access. Although
advancements in laboratory systems andworkforce capacity have
been achieved, challenges persist at points of entry and inmanag-
ing severe health crises. Recommendations from the review com-
mittee on the functioning of IHR highlight the need for stronger
compliance, financing, and multisectoral coordination, urging
the development of a global pandemic treaty, enhanced health
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security frameworks, and sustainable investment in preparedness
and response systems.

Learning fromCOVID-19 response: The pandemic exposedweak-
nesses in health emergency governance and underscored the
need for strong political leadership, multisectoral coordination,
and equitable access to pandemic products. Key lessons include
the importance of effective alert systems, fair vaccine distribution,
and the challenges posed by public health measures. Efforts
have strengthened IHR capacities, national action plans, zoonotic
eventmanagement, food safety, and laboratory systems, alongside
improvements in surveillance and workforce capacity. However,
gaps remain in emergency management and border control. Rec-
ommendations focus on compliance, empowerment, financing,
and establishing a global mechanism for equitable pandemic
product access [20].

ASEAN’s (Association of Southeast Asian Nations)
Response to the COVID-19 andHealth Sector Responses: As
theCOVID-19 pandemic evolved, ASEANcountries implemented
context-specific measures while gradually adopting a unified
regional approach. Strategies included travel restrictions, public
health emergency measures, and enhanced cooperation [34].
Health sector responses focused on testing, contact tracing, and
quarantine facilities, with Vietnam and Singapore excelling
in early containment efforts. However, healthcare system
overloads, supply shortages, and testing challenges persisted.
Regional cooperation strengthened, fostering policy alignment,
trade continuity, and international collaboration, leading to
the COVID-19 ASEAN Response Fund for collective pandemic
response and recovery. These efforts highlighted the need for
regional solidarity and sustained global cooperation.

Response to COVID-19 in Singapore: Singapore’s White Paper
on COVID-19 provided a comprehensive assessment of the
nation’s pandemic response, highlighting healthcare system
resilience, vaccination efforts, supply chain stability, and eco-
nomic support. It acknowledged the need to adapt preexisting
crisis plans to meet the pandemic’s unique challenges [46].
The report emphasized the growing risk of pandemics due
to population growth, wildlife interaction, and global travel,
underscoring the importance of flexible crisis responses, national
resilience, and transparent public communication. To strengthen
future preparedness, it proposed prioritizing crisis management,
enhancing resilience, and fostering public trust through clear
communication.

Preparedness for Public Health Emergencies in South
Korea: South Korea has prioritized PHEP, implementing policy
reforms and institutional changes to enhance disaster man-
agement and infectious disease control [30, 36]. Following the
2014 Sewol Ferry accident and 2015 MERS-CoV outbreak, Korea
strengthened its legal framework, updating the Framework Act
on the Management of Disasters and Safety and the Infectious
Disease Control and Prevention Act to improve interagency
coordination, hospital regulations, and public health workforce
capacity [30].

Despite advancements, challenges remain in local-level prepared-
ness and interministerial coordination. Korea utilizes sophis-
ticated risk analysis tools and information-sharing platforms

but lacks a whole-of-government National Risk Assessment,
limiting its ability to prioritize resources effectively. However,
investments in healthcare infrastructure, monitoring systems,
and technological innovations have strengthened early warning
capabilities.

Korea’s strategic preparedness following MERS enabled a swift
COVID-19 response, avoiding strict lockdownswhilemaintaining
low infection and mortality rates. Governance improvements,
public–private partnerships, and health system resilience mea-
sures played a crucial role. These experiences offer valuable
lessons for other countries in enhancing public health prepared-
ness and crisis response [36].

COVID-19 Pandemic Response in the Eastern Mediter-
ranean Region: The Eastern Mediterranean region prioritized
equitable vaccine delivery, addressing disparities in access and
distribution while enhancing health system capacities through
genomic surveillance and IPC [41]. Key achievements included
logistical support for life-saving supplies, expanded genomic
surveillance, and sustained health service delivery. Successful
case studies from Morocco and Jordan highlighted effective
vaccine rollouts and testing innovations. The region emphasized
evidence-based public health measures, strong data manage-
ment, and enhanced regional collaboration. WHO, member
states, and stakeholders played a crucial role, underscoring the
need for continued support, resource mobilization, and strategic
planning to strengthen future health emergency responses.

The National Polio Outbreak Preparedness and Response
Framework for New Zealand: New Zealand’s Polio Prepared-
ness and Response Framework provides comprehensive guide-
lines for polio surveillance, detection, and strategic responsemea-
sures [42]. It outlines environmental and individual poliovirus
detection and suggests response components refined through risk
assessments with relevant stakeholders. The country prioritizes
polio eradication and strengthens surveillance systems, includ-
ing acute flaccid paralysis (AFP) and wastewater surveillance.
Enhanced microbiological, clinical, and immunization strategies
aim to improve detection and response. The framework empha-
sizes high vaccination coverage, identifying at-risk populations,
and ensuring equity-based responses while also stressing pre-
paredness in neighboring Pacific countries to prevent poliovirus
spread.

COVID-19PandemicResponse in theAmericas: The regional
COVID-19 response strategy integrated lessons from past out-
breaks into a comprehensive plan to mitigate the pandemic’s
impact, focusing on key priority areas. These included coor-
dinated public health emergency management, risk commu-
nication, strengthened surveillance, and infection prevention
measures [28]. Efforts also enhanced laboratory capacity, work-
force protection, case management, logistics, and healthcare
system resilience. A strong emphasis was placed on vaccination
access, intersectoral coordination, and tailored public health
interventions, aligning with WHO’s global strategic plans. With
an estimated $239 million funding requirement, the strategy
aimed to suppress transmission, minimize health impacts, and
ensure equitable access to essential diagnostics, therapeutics,
and vaccines, highlighting donor support as critical for effective
implementation.
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Public Health Response Plan for the Management of
COVID-19 in Canada: Canada’s Pan-Canadian COVID-19
response strategy balanced jurisdictional autonomy with a col-
lective responsibility to manage the pandemic. The transition
phase focused on risk preparedness, response management, and
recovery efforts, with an emphasis on equity-focused recovery
due to the pandemic’s unequal impact on societal groups [43]. The
plan prioritized flexible, evidence-based public health actions,
including ongoing surveillance, vaccination, and adaptability to
new variants. Special attention was given to Indigenous commu-
nities, ensuring culturally appropriate, equity-driven approaches
that addressed the unique needs of vulnerable populations during
the pandemic’s transition phase.

The European Public Health Response to the COVID-
19 Pandemic: The COVID-19 pandemic exposed weaknesses
in European health systems, prompting unified EU action to
address socioeconomic disparities and strengthen public health
preparedness. Recognizing the limitations of individual Member
States, the European Health Union was established, enhancing
the EU’s global health leadership [38]. A report by the European
Parliamentary Research Service assessed the EU’s vaccine strate-
gies, public health response, and future preparedness, advocating
for coordinated health policies and recognizing health as a
global public good. Key recommendations included greater trans-
parency in vaccine procurement, joint procurement guidelines,
improved pharmaceutical contracts, investment in advanced
drug and vaccine technologies, and enhanced communication
strategies. The report also emphasized the need for PHEP, vaccine
hesitancy reduction, medical supply chain security, and strategic
autonomy in essential medical supplies, alongside increased
investments in resilient healthcare systems to strengthen the EU’s
overall public health infrastructure and response capabilities.

Preparation for Emergencies in Scotland: The Scottish
Health Boards outlined comprehensive emergency preparedness
guidelines focusing on preparation, response, and recovery.
Effective management requires clear command, control, and
coordination structures, adaptable to the scale of emergen-
cies [45]. The guidance emphasized defined leadership, rapid
decision-making, and efficient communication. Preestablished
emergency response arrangements ensure swift action through
multiagency coordination, trained personnel, and structured
procedures. Mutual aid agreements facilitate resource-sharing
with regular reviews. Communication strategies include staff,
patient, and public engagement, ensuring timely updates across
multiple channels while adhering to legal privacy obligations.
In the recovery phase, health boards play a key role in com-
munity rebuilding, healthcare service restoration, and long-term
resilience, with a focus on continuity and support for vulnerable
groups.

IPC Preparedness for COVID-19 in Ireland: The National
Public Health Emergency Team (NPHET) assessed IPC prepared-
ness in Ireland’s acute hospitals during COVID-19. Although
significant advancements were made, particularly due to prior
threats like multidrug-resistant bacteria, challenges remain in
ensuring continuous access to personal protective equipment
(PPE), testing kits, and critical supplies beyond 48 h [47]. Key
issues included variations in medical microbiology services in
medium-sized hospitals and supply chain vulnerabilities. The

report emphasized ongoing vigilance, resource allocation, and
contingency planning to prevent system overload. Although
progress in IPC preparedness was evident, targeted support is
needed for hospitals facing specific challenges, with a focus on
continuous assessment, resource strengthening, and integration
with community and non-acute healthcare settings to enhance
future emergency preparedness.

Table 5 provides a comparative summary analysis of PHEP and
response across different regions, structured according to the
domains of the PHEP model.

In addition to these regional and country perspectives, we have
summarized recommendations from the World Bank [40] and
the Independent Panel [35]. The World Bank and the Indepen-
dent Panel provided key recommendations for strengthening
global health resilience. The World Bank emphasized evidence-
based governance, legal framework updates, and strengthening
national public health institutions. It advocated for cross-sectoral
partnerships, inclusive financing, and strategic investments in
early warning systems, primary healthcare, and medical supply
chain autonomy to integrate service delivery and pandemic
preparedness [40].

The Independent Panel argued that COVID-19 was a preventable
disease, attributing failures to inadequate funding, slow alert
systems, and weakWHO authority. It called for equitable vaccine
distribution, enhanced international cooperation, and stronger
WHO independence and funding. The panel also proposed a
new global surveillance system, pre-negotiated emergency supply
platforms, and innovative financing mechanisms. To prevent
future crises, it stressed elevating pandemic response to the
highest political level and reinforcing national preparedness
measures [35].

4 Discussion

In this jurisdictional scan, we examined online materials from
various global and national organizations, focusing on public
health preparedness plans for managing high-impact infectious
diseases. Our findings revealed that these plans are, for the most
part, aligned with the domains of the PHEP model, demon-
strating a consistent strategy toward early threat detection, rapid
response, and healthcare capacity enhancement, management of
medical supplies, healthcare workforce communication, and risk
communication with stakeholders. These elements are pivotal
in enhancing preparedness, promoting transparency, establishing
trust, and countering misinformation, thereby strengthening
public health infrastructures globally and nationally against
infectious disease threats.

A recent scoping review examined the state of PHEP in the con-
text of infectious disease emergencies [48]. Echoing our findings,
this review highlighted a strong alignment with the components
of the All-Hazards Resilience Framework for PHEP [49, 50],
which advocates for a comprehensive and adaptable approach
to emergency planning. This framework underscores the impor-
tance of resilience across various health system capacities to
enable effective response and recovery during emergencies.
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The scoping review pinpointed several key themes essential
for reinforcing emergency preparedness actions: Evidence-based
decision-making: utilizing the best available data to guide actions
and policy formulation. Vaccination capacity: expanding as a
primary defensemechanism against infectious disease outbreaks.
Diagnostic capabilities: enhancing the overall laboratory system
for timely and accurate identification of pathogens. IPC: empha-
sizing measures to prevent disease spread within healthcare
settings and the broader community. Healthcare infrastructure:
increasing investment to form the backbone of any robust emer-
gency response. Legislation support: enabling swift and effective
emergency responses and public health measures. These themes
form a blueprint for enhancing PHEP, ensuring that systems are
in place to mitigate the impact of infectious disease emergencies.

Another recent report [51] from the HIQA, Ireland, guided the
Public Health Reform Expert Advisory Group by evaluating
the functionality and structure of public health systems in
selected countries, particularly in the context of the COVID-
19 pandemic. The report benchmarks these systems against the
WHO’s 12 Essential Public Health Functions (EPHFs), revealing
a balance between strategic national oversight and decentralized
implementation. Notably, functions such as surveillance and
governance are predominantly nationally coordinated, whereas
emergency management and health promotion are largely exe-
cuted at regional and local levels. Key observations from the
pandemic response underline the indispensability of: Robust
IT infrastructure: for data gathering and surveillance. Evidence
synthesis: in shaping policy. Decentralized models: fostering
local engagement but with limitations in achieving a cohesive
national response. Holistic approach: merging health protection
with health promotion, intelligence, and service improvement to
mitigate health disparities. These insights advocate for the strate-
gic orchestration of EPHFs across different governance layers,
highlighting the significance of readiness and flexibility within
the public health framework. These findings also align with
the identified public health preparedness strategies highlighted
in our jurisdictional scan. To make informed decisions about
public health and social measures (PHSMs), it is essential to
use the best available evidence, even though these measures are
challenging to evaluate in controlled settings. Real-world studies,
despite their complexity and potential biases, provide valuable
insights [52]. We did not rule out economic and social responses;
however, we did not obtain specific information on those aspects
in this jurisdictional scan. The PHEP model provides a sys-
tematic framework for enhancing pandemic response strategies
across countries and regions. By establishing national standards
for preparedness planning, the model enables jurisdictions to
assess and strengthen their response capabilities to public health
emergencies. Adopting the PHEP model allows regions to build
resilience, improve preparedness, and ensure amore effective and
coordinated response to future pandemics.

Our objective was to analyze the pandemic response strategies
of selected countries, including New Zealand, Portugal, Den-
mark, Finland, Norway, Iceland, Luxembourg, Singapore, Israel,
Canada, and theUnitedKingdom.However, we could only obtain
reports specific to New Zealand, Singapore, Canada, and South
Korea, with the remaining analyses being of a global or regional
nature. A possible explanation is the prevalence of documents
in local languages on the health ministries’ websites of these

countries, which may have limited our access to reports detailing
national strategies for pandemic or emergency preparedness.
Although these documents incorporate various types of evidence
in their methodologies, they do not elaborate on how this
evidence was explicitly used in formulating their preparedness
and response plans. Our aimwas to understand the application of
evidence in national pandemic preparedness plans, but specific
details on this aspect were not discernible from the available
information. We could not determine if individual countries
employ a single agency or multiple entities to devise strategies
against emerging health threats, a factor critical for enhancing
future preparedness for health crises, such as infectious diseases
and pandemics. However, insights from Scotland revealed that
centralized planning, managed by a specific public health agency
or health board, can enable a more synchronized response effort.
In Canada, efforts at central coordination gradually decreased
over time.

The main challenges stem from the implementation of current
preparedness plans and policies. Increased health investment
and an evidence-based approach to policymaking can markedly
improve preparedness and responses to future infectious diseases.
Urgent and decisive actions by governments and public health
authorities are essential, highlighted by the rapid progression of
the COVID-19 pandemic. Combatting misinformation, intensi-
fied during the pandemic, is equally critical. The simultaneous
spread of misinformation, disinformation, or “infodemic,” along-
side the health crisis, necessitates that global and national
health organizations counteract misinformation effectively by
validating sources and guiding the public to reliable information.
In Ireland, a fact-checking initiative has played a key role in
refuting nonscientific claims, providing evidence-based rebuttals,
and thus reinforcing public trust and comprehension of health
guidelines [53, 54]. The intra-action review of the health protec-
tion response in Ireland gathered insights from Health Service
Executive Health Protection staff on the pandemic response,
leading to key recommendations in communication, governance,
and staff well-being. Effective communication should be timely,
clear, relevant, and trustworthy to guide decisions and influence
behavior. Quality governance involves structures and standards
to ensure safe and effective services. A positive organizational
culture, marked by trust and alignment of values, is crucial for
success [55].

Our research examined preparedness for public health emer-
gencies driven by emerging or reemerging infectious disease
threats. We highlighted the critical need for a unified national
surveillance system that integrates with regional and global
efforts, leverages technological advancements, and ensures data
integrity. Strengthening the framework for disease prevention
and management requires: ensuring access to essential supplies,
equipment, medications, and vaccines; enhancing the capac-
ity and skills of the public health workforce. Effective public
health management relies on a well-coordinated system that
enables swift national and global decision-making. Additionally,
risk communication and community engagement are essential
for transparent information sharing and building trust among
stakeholders.

Tracking progress on pandemic preparedness at the national level
is essential. Future research should explore ongoing preparedness
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efforts by countries, regional bodies, and global organizations for
potential public health emergencies. A qualitative investigation
could provide insights into the challenges faced in implementing
national pandemic preparedness plans, particularly in integrating
evidence into the planning and execution stages. Combining
quantitative surveys with qualitative methods could offer a
comprehensive assessment of a country’s readiness, focusing on
the domains specified in the PHEP model.

This jurisdictional scan has some limitations. Our research
involved navigating the websites of various international organi-
zations and health ministries across different countries. Keyword
searches often yielded an overwhelming volume of documents,
necessitating the establishment of a saturation point to main-
tain search feasibility. We also encountered country-level docu-
ments on various health ministry websites in local languages.
Documents not available in English were excluded from our
consideration, potentially omitting valuable insights from the
analysis.

In conclusion, this jurisdictional scan highlights that global
and national public health preparedness plans align with the
PHEPmodel, emphasizing early threat detection, rapid response,
healthcare capacity building, medical supply management, and
effective risk communication. Although evidence-based policy-
making and investments in healthcare infrastructure are crucial,
challenges remain in implementation, misinformation manage-
ment, and sustained health funding. Strengthening national
surveillance systems, coordinated disease prevention frame-
works, and robust risk communication strategies is essential
for enhancing preparedness against infectious disease threats.
Addressing these challenges through evidence-driven approaches
and sustained investments will strengthen public health infras-
tructure and improve readiness for future health emergencies.
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