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Abstract
Background Natural and human-made public health emergencies (PHEs), such as armed conflicts, floods, and 
disease outbreaks, influence health systems including interruption of delivery and utilization of health services, and 
increased health service needs. However, the intensity and types of impacts of these PHEs vary across countries due 
to several associated factors. This scoping review aimed to synthesise available evidence on PHEs, their preparedness, 
impacts, and responses.

Methods We conducted a scoping review of published evidence. Studies were identified using search terms related 
to two concepts: health security and primary health care. We used Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses extension for scoping reviews (PRISMA-ScR) guidelines to select studies. We adapted the review 
framework of Arksey and O’Malley. Data were analyzed using a thematic analysis approach and explained under three 
stages of PHEs: preparedness, impacts, and responses.

Results A total of 64 studies were included in this review. Health systems of many low- and middle-income countries 
had inadequate preparedness to absorb the shocks of PHEs, limited surveillance, and monitoring of risks. Health 
systems have been overburdened with interrupted health services, increased need for health services, poor health 
resilience, and health inequities. Strategies of response to the impact of PHEs included integrated services such as 
public health and primary care, communication and partnership across sectors, use of digital tools, multisectoral 
coordination and actions, system approach to responses, multidisciplinary providers, and planning for resilient health 
systems.

Conclusions Public health emergencies have high impacts in countries with weak health systems, inadequate 
preparedness, and inadequate surveillance mechanisms. Better health system preparedness is required to absorb 
the impact, respond to the consequences, and adapt for future PHEs. Some potential response strategies could be 
ensuring need-based health services, monitoring and surveillance of post-emergency outbreaks, and multisectoral 
actions to engage sectors to address the collateral impacts of PHEs. Mitigation strategies for future PHEs could include 
risk assessment, disaster preparedness, and setting digital alarm systems for monitoring and surveillance.
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Text box 1. Contributions to the literature
• There is limited evidence synthesis on preparedness, 
impacts, and response of public health emergencies towards 
health security and universal access to health services in 
public health emergency settings.

• Public health emergencies have health and collateral 
impacts in countries with weak health systems, inadequate 
preparedness, and inadequate monitoring and surveillance 
mechanisms.

• Developing and strengthening of resilience health system 
is needed with strong preparedness, provision of service 
primary health care services, monitoring and surveillance of 
post-emergency outbreaks.

• The role of non-health sector and multisectoral policy and 
actions are crucial to address the collateral impacts of public 
health emergencies.

Introduction
Health security protects against health threats by pre-
venting, detecting, and responding to public health emer-
gencies (PHEs) that arise from catastrophic health events 
or acute shocks. Such catastrophic events can be human-
made (e.g., armed conflicts, forced migrations, and 
pandemics) or natural disasters caused by biological, geo-
physical, and climatological hazards, and environmental 
(e.g., impacts of climate change) [1–3]. Several underly-
ing factors, including political unrest, instability lead-
ing to conflicts, and unmanaged displaced populations, 
contribute to the scale and complexity of PHEs. In addi-
tion, environmental degradation associated with climate 
change/global warming triggers new and re-emerging 
diseases and can contribute to drug-resistance pathogens 
[4]. Natural disasters can damage public health ecosys-
tems, such as water and sanitation and waste manage-
ment systems, resulting in increased health service needs 
and overburdened health systems [5, 6].

Public health emergencies can directly impact all six 
health system building blocks (services delivery, medical 
commodities, health workforce, governance, informa-
tion system, and financing) [7]. The direct consequences 
of PHEs include interruption of access to and delivery 
of health services [8]. In contrast, collateral impacts of 
PHEs on non-health sectors include damage to road 
networks and infrastructure, shortage of food and other 
essential materials, and interruption of supply chain sys-
tems [9]. Priority populations – women, children, those 
living with disabilities, the elderly, and those with low 
socioeconomic status – can be highly exposed and vul-
nerable to the impact of events, that could lead to further 
marginalisation [10]. For example, the recent COVID-19 

pandemic impacted these priority populations directly 
(e.g., increased infections) and indirectly (e.g., lockdown 
effects, job loss or reduced working hours) [11].

The primary health care (PHC) approach is the most 
suitable for early response to PHEs. The PHC approach 
incorporates multisectoral policy and actions and empha-
sises human dignity and rights [12]. Community-based 
PHC systems could provide comprehensive, affordable, 
and acceptable health services at the first point of contact 
in the PHE contexts [13, 14]. Responses to PHEs can be 
ensured by developing interdisciplinary teams, design-
ing comprehensive interventions, and working with civil 
societies and communities [15, 16]. Ensuring health sys-
tem preparedness, including onset and alert, is vital to 
mitigate the impacts of PHEs [17]. Moreover, reviewing 
and synthesising lessons learned from past events has 
been essential in responding to future PHEs. This scoping 
review aimed to synthesise available evidence on impacts 
and lessons learned of response in PHEs. The findings 
could inform stakeholders to identify potential strategies 
for responding and mitigating the PHEs consequences 
and building resilience in health systems.

Methods
Study design
We conducted a scoping review of published evidence 
reporting health security and primary health care utili-
sation in PHEs. We followed Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses extension for 
scoping reviews (PRISMA-ScR) guidelines to select stud-
ies [18] (See supplementary information, Table S1). In 
addition, we followed the methodological framework of 
Arksey and O’Malley (2005) which was further refined 
by Levac and colleagues (2010) [19]. The resulting frame-
work comprised of the following five steps: (a) identify-
ing research questions, (b) identifying relevant studies, 
(c) selection of studies, (d) extraction and charting of data 
and (e) summarising and reporting results.

Identifying research question
The following questions guided the scoping review: (1) 
How are health systems prepared to respond PHEs? (2) 
What impact did PHEs have on health care systems and 
services? (3) How did health systems respond to PHEs, 
and what are the lessons learned? To effectively answer 
these questions, we adopted the population, concept 
and context framework developed by the JBI (2015) [20] 
[Table 1].

Keywords Impacts, Responses, Preparedness, Public health emergencies, Primary health care, Primary care, Health 
security and universal health coverage
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Identifying relevant studies
We searched eight electronic databases (PubMed, Sco-
pus, EMBASE, CINAHL, Cochrane, Web of Science, 
PsycINFO, and Google Scholar) and grey literature for 
studies describing health security and PHC. This was fol-
lowed by complementary reference searches of included 
studies and google searches to identify eligible stud-
ies that were not picked from the databases. The key-
words used in the search strategy were built on two key 
concepts and tailored to each database: Health security 
(health security, epidemics, pandemics, outbreaks, disas-
ters, conflictS, emergencies), and Primary Health Care. 
Boolean operators (AND/OR) and truncations varied 
depending on the databases included in the search. We 
included articles published in English up to 30 October 
2022, but no country-related limitations were applied.

Selection of studies
We included all relevant studies (e.g., quantitative, quali-
tative, mixed methods, review, reports, and further anal-
ysis of secondary data) covering health security and PHC. 
Data were managed using EndNote 20. The screening 
was undertaken based on the title and abstract initially 
by the first author and further assessed by the second 
author. This was followed by a full-text screening ini-
tially by the first author and assessed by the third author. 
Any disagreements were resolved by discussion. A study 
was included in the review if the data contributed to our 
research question rather than the quality of individual 

study. Studies were included based on the findings and 
their interpretation rather than as inclusion criteria itself 
[21, 22].

Data charting process
A data extraction sheet was developed covering author, 
year, country, types of study, types of PHEs, main con-
cepts, and key findings related to a research question 
(See supplementary information, Table S2). Data were 
extracted by the first author and double-checked by the 
second author. Any disagreements were resolved by 
discussion.

Summarizing and reporting the results
We used Braun and Clarke’s (2006) inductive thematic 
analysis approach [23]. We adapted the data analysis 
framework proposed by Thomas et al., (2020), which 
denotes resilience at different stages of the PHEs cycle: 
health system preparedness, shock onset and alert, shock 
impact and management, and recovery and learning 
[24]. For this scoping review, we modified it into three 
stages: preparedness, impacts of PHEs, and responses to 
impacts, including impact management, recovery, and 
learning [11].

Patient and public involvement
The scoping review did not involve patient populations 
or the general public. Their input was not sought in the 
scoping review design, interpretation of results, or draft-
ing or editing of this paper. This study used secondary 
data; thus, ethical approval by an institutional review 
board was not needed.

Results
Description of studies
Figure 1 presents the selection studies for the review 
(Fig. 1). The search strategy returned 5849 articles/stud-
ies, including the grey literature and forward citation 
searches. After duplicates were removed, 3827 articles 
were screened for relevance based on title and abstract, 
where 2022 articles were excluded, leaving 83 articles for 
full-text screening. A further 19 articles were excluded 
after the full-text screen. A total 64 studies were included 
in the final review. Of 64 studies, 47 were related to out-
breaks, mostly explaining the COVID-19 pandemic. 
Seven studies explained complex emergencies (e.g., con-
current conflicts, outbreaks, and disasters), six discussed 
conflicts, and four explained disasters caused by natural 
hazards.

Main themes from the included studies
Several themes were identified regarding the impacts 
of PHEs, and lessons learned while responding to those 

Table 1 Population concept context (PCC) framework for 
defining the eligibility criteria
Criteria Elements Description
P- population All people

Health 
workforces

All individuals are accessing health 
care services.
Health care workers such as 
physicians, nurses, midwives, and 
paramedics work as frontline 
contact in the health care system, 
and displaced populations.

C- concept Public health 
emergencies

Natural disasters- earthquakes, 
floods.
Outbreaks- epidemics and pan-
demics of diseases.
Armed conflicts- forced migra-
tions, political unrest.

C-context Health services 
and systems
• Preparedness
• Impacts
• Response

The ability and readiness of the 
health system to avail materials 
and human resources to provide 
general and essential services in 
PHE contexts.
The impacts of PHEs have on the 
provision of uptake and access to 
health services.
The capacity of the health systems 
to mobilise the required resources 
and response quickly to address 
the adverse consequences of PHEs.



Page 4 of 15Khatri et al. Archives of Public Health          (2023) 81:208 

PHEs. Table 2 presents themes on preparedness, impacts, 
and response of PHEs towards health security.

Preparedness
Preplanning, ensuring monitoring and surveillance of 
PHEs are key to reducing the potential consequences of 
PHEs. There were several examples of preparedness and 
surveillance in different contexts.

Preparedness and surveillance
Health systems have faced several challenges in disaster 
preparedness. Those challenges included a shortage of 
staff and supplies, poor preparation facilities for emer-
gencies, lack of electricity backup, and missing stan-
dard operating procedures and policies [31–36]. Other 
hindering factors for disaster preparedness were poor 
transportation, inadequate communication, and incident 
command systems [33–36]. For example, Cameroon’s 
weak PHC systems with inadequate preparedness for 
PHEs hindered the health response systems and recovery 
strategies during and following the COVID-19 pandemic 
[37].

In conflicts and disasters, critical knowledge gaps and 
context-specific challenges in health systems (e.g., gover-
nance, financing, workforce, accountability, and service 
coordination mechanisms) affected the PHC implemen-
tation [13]. In natural disasters, poor understanding of 
PHC of stakeholders from non-health sector and the 
health sector’s silo approach also influenced integrated 

disease management [16, 38]. Lack of planning and defin-
ing the roles of professionals and disarticulating actions 
with real needs hampered the PHC services delivery to 
the COVID-19 pandemic-affected populations in many 
countries [39].

Nevertheless, there were some successful examples 
of preparedness for PHE responses. For instance, Indo-
nesia’s decentralised health system governance and 
strengthening (e.g., national action plans for health secu-
rity, preparedness planning and exercises) enhanced 
emergency preparedness strategies [25]. These strategies 
included mandatory minimum standards at a local level, 
integrated with a national disaster management system, 
decentralised contingency plans, and simulation exer-
cises for potential future PHEs. In China, the experience 
of the city of Shenzhen in coordinating their health care 
systems’ preparedness helped other cities to enhance and 
deal with response capacities in future emergencies [26]. 
In Japan, daily reporting of post-disaster disease surveil-
lance was critical for tailoring responses to local settings, 
establishing support networks, and integrating resources 
[27]. In addition, the proactive reorganisation of PHC 
services paved the way towards increased pandemic 
preparedness, planning, surveillance and responses for 
future health system shocks [28–30].

Impacts of public health emergencies
The PHEs have direct impacts (e.g., interruption of sup-
ply chain and health service delivery) and indirect (e.g., 

Fig. 1 PRISMA-ScR flow chart showing the selection of studies for the review
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PHE stage/Themes Drivers (enablers and barriers) of public health emergencies Countries / 
Regions

Preparedness

Preparation and surveil-
lance systems

Decentralised health system governance [25], intercity coordination [26], surveillance and daily summary 
reporting [27], preparedness, planning, surveillance, and proactive response with PHC services [28–30].
Shortage of staff and supplies, poor preparation for emergencies, missing standard operating procedure 
[31–36], poor transportation and communication [33–36], inadequate preparedness [37], knowledge 
gaps on contextual governance [13], poor understanding of PHC by non-health sector [16, 38], lack of 
planning [39].

Cameroon, 
Congo, Mali, 
Nigeria, Iraq, 
Ecuador, Indone-
sia, India, China, 
Japan, Central 
African Republic 
(CAR), Isreal

Impacts
Increased health needs Lack of shock absorption and adaption capacity to respond to shocks [31, 32], lack of health services [33, 

40], increased epidemic [41], collateral effects [42], increased displaced.
Host populations [43], weak capacity distribution of supplies, unavailability of quality services [42, 44], 
and postponed routine care in PHC [33, 45].

Cameroon, 
Congo, Mali, Ni-
geria, Iraq, East-
ern Medicterrain 
Region (EMR), 
Libya, Yemen

Constraints in service 
delivery

Lack of trained workforces [46], failure of coordinated support overburdened hospitals [47], lack of pri-
mary care [45], high priority of hospitals services [48], health workforce workload [49, 50], an increase of 
infections [15], the hotspot of epidemics but blind spot of PHC services [28, 37], the spread of Ebola [43], 
increase of pre-existing diseases [34], reduced availability of services [45, 51].

Italy, Australia, 
Brasil, Ma-
lawi, SSA, CAR, 
Ecuador

Multiple impacts on 
building blocks of 
health systems

Inadequacies of service provision [47, 51, 52], isolation, lockdown, restriction [53, 54], collateral dam-
age, interruption of service [53, 55–58], post-disaster disease outbreaks [33, 34], shortage of workforce 
and heavy workload [33, 34, 47, 50, 51, 55–58], reliance on short term staff [46], poor data quality [56], 
poor resource coordination and readiness [29, 52, 59], unavailability of digital tools [16, 27], poor digital 
interoperability remote areas [60, 61], poor partnerships, inadequate investment [56], market-oriented 
health systems [62], failure of global health response [63, 64], corruption in procurement, chronic under-
investment [44, 60], and poor investment from private sector [43].

Malawi, sub-
Saharah Africa 
(SSA), South 
Africa, Germany, 
Ecuador, Austra-
lia, Japan, LMICs, 
Yemen

Increased health 
inequities

Exacerbated the existing disparities [39, 62, 64], increased geographic inequities [31], and poor global 
response to reduce inequities [12, 62].

Cameroon, 
Congo, Mali, 
Nigeria.

Responses
Integrated public health 
and primary care

Investment and reorganisation of PHC systems [28, 48, 51], coordinated public health and primary care 
[38, 65, 66], strengthened health systems [45, 67], and ability to adapt to the situation [58]. Cumulative 
service capacity [37, 68]. Implementation of PHC for equity [13], mobilisation of frontline workers [38, 59], 
technological innovations [55], caring for vulnerable populations, and use of information technology [55, 
69]. Empowering PHC institutions for primary care [29], developing facility-specific preparedness plans 
standard operating procedures [36].

CAR, Brazil, Ma-
lawi, Germany, 
Cameroon, SSA, 
Liberia, India

Multisectoral actions Linkages between policymakers, community based organisations, NGOs, and private sector [13], com-
munity resilience, satisfaction, and confidence [16, 30], Engaging stakeholders in planning [52, 64], 
multisectoral actions for prevention of pandemic [54], community collaborations [30, 70], multi-sectoral 
and comprehensive provincial pandemic and economy [56], “One Health” approach [29, 63], multisec-
toral actions for non-health sector response [71], multisectoral coordination, integration of fragmented 
approaches [72].

Israel, Thailand, 
South Africa, 
Cuba

Communication and 
partnership

Strategic partnerships of international organisations [43, 49, 73, 74], rebuilding coordination and com-
munication networks, [27, 47, 67], humanitarian response, maintaining and outreach or mobile clinics 
[31, 42, 68], hospitality towards displaced populations [40], regional forums, institutions [26, 72], global 
initiatives and cross-country lessons [71, 75].

Sierra Leone, 
China, Italy, 
Japan, Yemen, 
Cameroon, 
Congo, Mali, 
Nigeria, EMR

Use of digital tools systems shift to using new technologies and digital tools [26, 45, 49, 50, 76], digital consultation commu-
nication in remote consultations [53, 55, 68, 76], learning tools [60], use in data collection and supervision 
[44], reached vulnerable groups, optimisation of workers, and telecare [50, 77–79], set alarm systems, 
generate real-time, monitoring and evaluation [50, 77, 78], sharing information and communication [39, 
80], technology informed multidisciplinary care [67], DigiTech in data processing, research [43, 71].

China, Australia, 
LMICs, Dubai, 
SSA

Multidisciplinary health 
providers

service delivery by CHWs [44, 55], family health teams in flu assessment [67], VHVs’ role in identification 
and monitoring of returnees [81], CHVs’ role in child health services, control of Ebola and malnutrition 
[42], integrating health-care system to enhance the public workforce practitioners [26], redefining train-
ing plans for safe working environments [51, 56, 82], intrinsic motivation and self-initiative [58].

Yemen, SSA, 
Thailand, China, 
Malawi, South 
Africa, Germany

Table 2 Preparedness, impacts and lessons learned in responding to public health emergencies
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collateral impacts including damage to infrastructure, 
road networks, and communication systems). These 
impacts led to creating structural and health inequities.

Increased health needs
During the armed conflict, there have been increasing 
numbers of internally displaced persons and refugees, 
leading to overcrowding and overburden for existing sys-
tems and service delivery. For example, in the Democratic 
Republic of the Congo (DRC), conflicts further triggered 
an increase in Ebola cases that overburdened health sys-
tems and increased health service needs [33].

Displaced populations due to armed conflicts need 
health services that could lead to overburdened health 
systems, interruption of health service delivery, and 
challenges in the implementation of PHC. Some imple-
mentation challenges of PHC in PHE contexts including 
armed conflicts covered under-preparedness and lack of 
shock absorption capacity in public sector, limited abil-
ity to provide services, poor adaptation to shocks, lack of 
restructuring of damaged facilities, limited resilience to 
conflict difficulties, and rebuilding community trust in 
the public sector [31, 32].

Furthermore, displaced and host populations in con-
flict-affected settings both lacked public health services 
and experienced further exposure to the risk of infec-
tions and mental health issues [33, 40]. Those affected 
populations had poor access to hygiene and sanitation 
(e.g., access to safe water) and lacked access to PHC ser-
vices [33, 40]. For instance, in Libya, the impact of con-
flicts was structural damage to health facilities, shortage 
of medical supplies, lack of security of PHC staff, and 
lack of communication, all of which collectively led to 
an increase in neglected and orphaned children and the 
emergence of unusual infections [41]. In DRC, there were 
no integrated community mental health services despite 
increased mental health problems due to armed conflicts 
[33].

Armed conflicts had collateral damage in the context of 
fragile health systems that further influenced the access 
and delivery of health services. For instance, in Yemen, 
the ongoing war has increased cholera outbreaks affect-
ing the health system to meet those health needs [42]. 
In armed conflict-affected regions such as the Ebola 
epidemic in Guinea, Sierra Leone, and Liberia, health 

systems became fragile, which deteriorated the provision 
of essential public services to both displaced and host 
populations [43]. Furthermore, conflicts also affect care-
accessibility by interrupting the supply chain manage-
ment and short-term programs [42, 44]. Factors affecting 
health care delivery in conflict affected settings included 
lack of integrated community health, difficulties in travel, 
poor supervision and monitoring, threats to health 
workforces, weak supply chain management capacity, 
unavailability of quality services, politicization of aid, and 
increased costs of care [42, 44]. In addition, civil instabil-
ity and natural disasters resulted in individuals abandon-
ing or postponing routine care, including mental health 
services [33, 45].

Constraints of service delivery
Several health system factors create difficulties in health 
service delivery in PHEs. For example, in Australia, a lack 
of trained PHC workforces increased the risk of trans-
mission of COVID-19 in remote areas [46]. Failure of 
coordinated support in PHC services overburdened hos-
pital services and overcrowding increased the chance of 
nosocomial infections in Lombardy, Italy [47]. Further-
more, disturbance in PHC systems increased cases with-
out PHC services in preventing and controlling outbreaks 
in Brazil [48]. For example, in Malawi, key health services 
were interrupted, reducing clients attending facilities in 
PHEs [51]. Instead, the priority was given to the hospital 
sector, resulting in the poor and ill-equipped first point of 
care to protect staff and patients from infection and pro-
vide primary care [45, 48].

Furthermore, PHEs resulting from catastrophic events 
impacted the roles of the health workforce (e.g., task-
shifting responsibilities and changes in the scope of work, 
financial strains, daily uncertainties, and stress). They 
hindered the delivery of primary care services [49, 50]. 
Neglected or postponed essential care, lack of gatekeep-
ing, limited capacity, and weak integration between med-
ical care and public health influenced factors of delivery 
of patient care services [49, 50]. In Sub-Saharan Africa, 
insufficient investment in health systems and increased 
pandemic is a reminder that non-communicable diseases, 
which are increasingly prevalent, are closely interlinked 
to the burden of communicable diseases that exacerbated 

PHE stage/Themes Drivers (enablers and barriers) of public health emergencies Countries / 
Regions

Planning for resilient 
health systems

organization and pre-emptive planning [52, 57, 58], context-specific priorities, resilient health infrastruc-
tures [83], institutionalizing health programs [69]. Provision care with resilience in difficult conditions 
[42, 52, 57, 58], decentralized Brazilian health system [65], integrated health-care system [26], national 
intersectoral government plan [54], adaption and restricting or transformative activities [32], national 
consensus on contingency plan [82], monitoring to avoid unnecessary contact [66, 84], reorient health 
interventions [28], incorporating preparedness exercises [43].

Germany, 
Yemen, Brazil, 
China, Iraq, 
European Union 
(EU), CAR

Table 2 (continued) 
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poor health outcomes such as morbidity and mortality 
[15].

Countries like Cameroon and the CAR had hot spots 
of emergency outbreaks but lacked PHC services as blind 
spots of outbreak response [28, 37]. New epidemic out-
breaks in Ecuador were exacerbated by a lack of prepa-
ration, poor information on health indicators, a shortage 
of resources (personnel and physical infrastructure), 
poor PHC services, and a sharp increase in pre-existing 
diseases [34]. During the pandemic, health systems had 
the availability of comprehensive services and adaptation 
to unique demands of resources. In contrast, people’s 
lives and the economy were impacted by service users’ 
discrepancies between reported behaviour and prac-
tice (e.g., consistent use of masks) [45, 51]. Furthermore, 
political disputes and constraints of financial resources in 
strengthening the PHC system hampered and obscured 
primary care, which influenced the health systems’ 
capacity to address health needs and effectively imple-
ment infection control protocols [28, 37]. In the case of 
Ebola response and infection control in Guinea, Sierra 
Leone, and Liberia, conflicts weakened primary care sys-
tems and contributed to the fast and rapid spread of dis-
eases [43].

Multiple impacts on building blocks
PHEs broadly – and COVID-19 specifically – impacted 
all building blocks of health systems. Firstly, health sys-
tems lacked facility readiness for health services, includ-
ing lack of material resources (e.g., soap, hand sanitiser, 
water, masks, equipment, test materials, and staff), inad-
equate infrastructures (e.g., lack of equipment and space), 
difficulties with procurement of test kits and turn-around 
times, neglected PHC systems, poor health service provi-
sions, and inadequate management of cases and physical 
distancing [47, 51, 52].

Second, COVID-19 hindered the delivery of PHC ser-
vices and health care deficiencies due to continued iso-
lation, lockdown, and restriction of critical services, 
especially in remote areas in Australia [53, 54]. The 
COVID-19 pandemic amplified the fragility of existing 
systems, caused a de facto lockdown and associated col-
lateral damage, and disrupted traditional delivery models 
in Sub-Saharan Africa and South Africa [53, 55–58]. Fol-
lowing natural disasters, damage to health infrastructure 
has contributed to the eruption of post-disaster disease 
outbreaks in Ecuador and Ebola-affected countries in 
Africa [33, 34].

Third, there was an impact on the health workforce, 
including a shortage of clinical workforce; fatigue and 
stress from heavy workloads, stigma, worries of infection, 
burnout, grief; and lack of training of junior doctors [33, 
34, 47, 50, 51, 55–58]. For example, during the COVID-
19 pandemic, the Australian health system experienced 

an acute shortage of health workforce (e.g., nurses) and 
relied heavily on short-term workforce such as fly-in, fly‐
out/drive‐in, drive‐out staff to provide care in the coun-
try’s remote regions [46].

Fourth, during the COVID-19 pandemic, health sys-
tems response failed to consider or deal with their fears 
and ability to care for patients when confronted with 
poor data quality and inappropriate administrative deci-
sions on self-standing field hospitals and information 
gaps [52, 56]. Modern health care systems are highly vul-
nerable to the unavailability of digital communication 
tools [16, 27]. Implementing remote consulting was chal-
lenging due to poor digital interoperability (e.g., lack of 
digital infrastructure and resources). High data or airtime 
costs affected upscaling, training, and providing care and 
health education [60, 61].

Finally, current global health systems are guided by 
the market-oriented political economy of health sys-
tems, which created difficulties in providing PHC ser-
vices in a pandemic [62]. Community engagement and 
buy-in are critical for maintaining service provision in 
emergency contexts. For example, South Africa faced 
challenges in COVID-19 response related to poor part-
nerships between health systems and communities, as 
well as inadequate investment in PHC from the private 
health sector [56]. Lessons learned from past and cur-
rent pandemics show that the failed responses of global 
health systems might create difficulties in handling future 
pandemics [63, 64]. Health systems also struggle with 
poor governance, including increased corruption in pro-
curement at the country level [60]. Drivers of poor gov-
ernance included chronic under-investment, insufficient 
workforces, lack of coordination in plan and funding pro-
grams, inflexible billing and record-keeping systems, and 
limited community awareness [44, 60]. As a result, the 
private sector may not invest in future PHEs responses 
and be disincentivized from investing in such opportu-
nity costs in shifting resources away from commercial 
projects [43]. Poor capacity, including lack of resources, 
infrastructure, and reactive responses, for PHEs threat-
ened the realisation of universal health coverage. Fac-
tors influencing poor public health response of PHCs 
were lack of coordinated efforts (primary care and public 
health), lack of resource coordination, and poor readiness 
of public health institutions [29, 52, 59].

Increased health inequities
Impacts of PHEs and globalization in trade and com-
merce also influence structural determinants of health. 
Unequal distribution of social determinants of health 
contributes to new inequities and increases existing 
equity gaps among priority populations. PHEs reduce 
access to services, especially marginalised people, and 
disproportionately exacerbate structural (e.g., education 
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and wealth) and geographical disparities that lead 
to increased health inequities [31, 39, 62, 64]. Other 
impacts of PHEs (e.g., outbreaks) included the digital 
divide (e.g., exclusion of some populations due to digi-
tal and Wi-Fi access), unequal use of services offered, 
and compounded, long-standing health discrepancies 
[39, 62]. The unpreparedness of professionals using digi-
tal technologies and fragile articulation between remote 
and face-to-face modalities increased health inequi-
ties throughout the COVID-19 pandemic [39]. Global 
responses failed to reach the purpose of policymaking 
for pandemic responses, while neoliberal governance 
approaches created increased inequities that further 
challenged achieving UHC [12, 62].

Response to impacts of PHEs
Lessons learned to respond to PHEs were preparation, 
integration of primary care and public health, multisec-
toral action, use of digital systems, communication and 
partnership, and building resilient health systems.

Integrated public health and primary care
Effective PHE response requires integrating public health 
functions and primary care. Implementing the PHC 
approach linked with social determinants of health was 
effective, and strategies included investment in pub-
lic health systems, reorganisation of PHC services, and 
training front-line providers [28, 48, 51]. Furthermore, 
coordinated public health and primary care efforts could 
implement the vision of PHC and values for health devel-
opment [38].

The provision of primary care can ensure the preven-
tion, protection, promotion, and treatment of illness in 
individuals and communities that improve the social 
and economic indicators [65, 66]. Lessons learnt from 
the pandemic response were strengthening health sys-
tems for primary care in complex situations by connect-
ing public health and primary care and coordinating 
resources for services—a strong ability to adapt to system 
resilience [45, 58, 67]. In the pandemic response, health 
systems’ involvement in PHC actions ensured a con-
tinuum of service with the cumulative capacity to meet 
emerging health needs in the communities [37, 68].

In a pandemic, implementation and investment in pub-
lic health and primary care improved equity and access, 
harmonisation, and synergise in building healthy soci-
eties responded to emergencies through mobilisation 
of frontline service delivery healthcare performance, 
accountability of health systems and health outcomes 
[13, 38, 59]. For example, in Sub-Saharan Africa, the 
COVID-19 pandemic exposed an opportunity to imple-
ment a community-orientated primary care approach 
and apply the long-term benefits of technological inno-
vations [55]. Strategies adopted for primary care and 

public health included integration of community-based 
activities, screening and testing, reorganisation of health 
services, maintenance of essential and emergency health 
services, caring for vulnerable populations, use of infor-
mation technology, reframing training opportunities, and 
empowering PHC institutions in primary care [29, 55, 
69]. In floods, preparedness and response strategies were 
developed for facility-specific preparedness plans with 
standard operating procedures and identified a chain of 
command [36].

Multisectoral actions for impact responses
Strengthening linkages among stakeholders – policymak-
ers, civil society, non-governmental organizations, com-
munity-based organizations, and private sector entities 
– enabled equity-informed financing models and health 
systems governance frameworks that differentiated from 
more discrete service-focussed primary care [13]. Com-
munity responses included community engagement, 
collaboration, and networking to address the collateral 
impacts of emergency events. Suburban communities 
reported community resilience, satisfaction, and confi-
dence and repositioning approaches in healthcare ser-
vices to meet people’s needs in the COVID-19 pandemic 
in Israel [16, 30]. Engaging public health stakeholders in 
community planning improved primary care practices 
and built trust between institutions, communities, and 
health systems [52, 64]. In Cuba, multisectoral actions 
were incorporated into prevention and control that 
helped mitigate the COVID-19 pandemic’s impact [54].

Mechanisms of empowering agencies to encounter the 
invasion of a global pandemic were community collabora-
tions, social networks, social capital, and the role of PHC 
in minority communities in emergency and routine care 
[30, 70]. In South Africa, comprehensive multi-sectoral 
actions effectively addressed health system fragilities and 
saved lives and the economy during the COVID-19 pan-
demic at the provincial level [56]. Additionally, strength-
ening and implementing the “One Health” approach and 
empowering PHC institutions enabled countries to meet 
pressing needs in pandemic preparedness [29, 63]. Such 
approaches are in-line with the Sustainable Develop-
ment Goals, which highlight how essential development 
actions of human life and multi-sectoral cooperation can 
improve multisectoral coordination, integration of frag-
mented approaches, ensure knowledge exchange and 
implementation, and respond to the fragility of the health 
system for improved populations’ health and well-being 
[71, 72].

Communication and partnership
Coordination and communication, including commu-
nication and coordination among stakeholders and sec-
tors and strategic partnerships, enhance health service 
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delivery in PHEs. The role of partnership among inter-
national organisations became a tool for procurement, 
deployment, supply chain management, mitigating stock-
outs, ensuring cost efficiencies, provision of medical sup-
plies and healthcare infrastructures development in the 
Ebola outbreak in Sierra Leone, Guinea and Liberia [43, 
73, 74]. Strengthening human and technical resources, 
rebuilding networks and alerting evacuation centres 
avoided overcrowded hospitals by protecting patients 
and providers in PHEs such as the COVID-19 pandemic 
and natural disasters (e.g., earthquakes) [27, 47, 67].

Funding and technical responses from humanitarian 
agencies reduced the opportunity costs and decreased 
the severity of the crisis [43, 74]. In fragile and con-
flict-affected settings, health care assessment, includ-
ing situation mapping of local characteristics of disease 
transmission, demography, public health services orga-
nization, and health system’s capacity and financing and 
actions were used to provide health services in PHEs, 
maintain and function facilities, and deploy outreach or 
mobile clinics and teams [31, 42, 68]. Displaced popula-
tions from the Yemen conflicts are relocated to some 
Eastern Mediterranean Region such as Lebanon, Iran, 
Pakistan; however these displaced populations across 
the region living outside camp settings are exposed to 
increased public health risks, including infectious dis-
eases due to overcrowded living conditions, and varying 
degrees of access to PHC services [40]. The role of part-
ner organisations and global initiatives such as regional 
forums, institutions, and policy technocrats played a cru-
cial role in cross-country sharing of lessons learned and 
in procurement of resources to improve efficiency and 
regional sharing in policy development and implementa-
tion. Partnerships and collaboration allowed for ensuring 
essential health services, reaching unserved populations, 
protecting against financial risk, increasing satisfaction, 
and improving health security and coverage of health 
services [26, 71, 72, 75]. Multi-country mechanisms, 
multilateral technical cooperation, and regional forums 
facilitated and maintained essential health services by 
leveraging resources for pooled procurement and helped 
prepare for future health crises [73, 75]. International 
declarations on digital health also called for employ-
ing advanced technologies for health in data processing, 
research, and development and clarifying approaches for 
regulatory pathways for new tools [43, 71].

Use of digital tools
The use of digital tools and systems was found to be effec-
tive in responding to the impacts of PHEs. For instance, 
the recent responses to PHEs shifted towards using new 
technologies [49, 50]. Service delivery approaches using 
digital tools (e.g., e-health, e-mail, and virtual consulta-
tion) increased completion rates (e.g., older working-age 

persons) [26, 45, 76]. Similarly, in Dubai, telemedicine 
service increased by 86% in general and COVID-19 con-
sultations [50].

During the COVID-19 lockdowns, a surge of digital 
consultation expedited service delivery, improving access 
to primary care, and facilitating the provision of services 
in remote areas [53, 68, 76]. In addition, digital technol-
ogy supports health staff in receiving and applying skills, 
and helping service users (e.g., rural areas, rigid work 
schedules, transportation problems, complex health 
problems) in behaviour change activities [60, 76].

In Yemen, mobile technology was used in supervision, 
data collection, pre-positioning buffer stocks in the com-
munity, and communicating risk-reduction measures 
such as avoiding travel during peak violence/crisis, safety 
training, and risk communication [44]. Furthermore, 
digital tools were adopted to develop early warning sys-
tems for disasters, generate real-time information, and 
monitor and evaluate [50, 77, 78]. Implications of digi-
tal systems bolstered PHC services to reach vulnerable 
populations, enabled clinicians to provide and maintain 
necessary public health measures, optimised providers’ 
work, and created user-centred designs with sustainable 
and scalable programs to meet the needs of affected pop-
ulations [50, 77–79].

Digital tools can be used in learning and communi-
cation in remote and in-person work or conducting 
remote consultations [53, 55]. Evidence suggests that 
system efficiency was improved in disasters by address-
ing economic, social, and geographical constraints [39, 
80]. Digital strategies were adopted for information and 
communication to optimise the organization of qual-
ity of care, strengthening of continuity of care, cultural 
accessibility, and appointment time [39, 80]. Coordinated 
multidisciplinary primary care teams employed digital 
solutions to deliver essential services in PHEs [67].

Multidisciplinary health providers
In conflict-affected areas, service delivery by commu-
nity health workers played a vital role in using commu-
nity resources and delivering medications to people with 
chronic conditions [44, 55]. Care providers took pub-
lic health responsibilities, worked closely, and played 
a ‘sentinel’ surveillance role in identifying re-emerging 
COVID-19 cases in China [49]. Integrated, interdisciplin-
ary family health teams provided flu assessment centres 
and provided public health information about infection 
control and antiviral medication. Furthermore, these 
teams provided timely, coordinated, and comprehen-
sive responses to public health emergencies, offering a 
promising new direction for healthcare organisations 
[67]. In Thailand, the timely mobilisation of trusted vil-
lage health volunteers identified and monitored return-
ees and was used in the surveillance of the COVID-19 
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pandemic, including the referral of symptomatic patients 
to hospitals for care [81]. This model helped to contain 
the pandemic without countrywide lockdown and mass 
testing [81]. Mobile clinics with networks of commu-
nity health volunteers (personal with limited training, 
work voluntarily, and connect community and formal 
health systems) in conflicts in Yemen met urgent needs, 
including specific child health services, control of the 
cholera epidemic and treatment of acute malnutrition 
with precedence of other services in the epidemic [42]. 
Community containment of the COVID-19 epidemic in 
Shenzhen, China, was possible by integrating the health 
care system to enhance the public workforce in PHC [26]. 
The COVID-19 pandemic highlighted the need to rede-
fine the training plans for safe working environments and 
training (e.g., psychosocial support to manage impacts) 
[51, 56, 82].

Planning for resilient health systems
Adequate organization and pre-emptive planning miti-
gate barriers to quality patient care, support disease 
surveillance and contact tracing, and optimize lim-
ited resources (e.g., personal protective equipment for 
new public health emergencies, testing, and the role of 
workforce responding to threats) [52, 57, 58]. Strength-
ening ing of the health services in conflict-affected set-
tings and delivering equitable PHC services require 
context-specific priorities, engagement of community, 
non-health sector collaboration, and developing resil-
ient health infrastructures under social crises response 
to health system building blocks [83]. For example, in 
Liberia, the health system was designed to better prepare 
for future shocks through institutionalizing standardized 
community health programs with fit-for-purpose and 
incentivized community health assistants [69]. However, 
the experience of PHC providers and understanding of 
workers effectively understood the gaps in planning and 
management displayed in health care provision care with 
notable resilience working in difficult conditions in PHEs 
[42, 52, 57, 58].

Decentralization has the potential to establish re-orga-
nization and strengthen health system for PHC and ori-
entation of health interventions [28, 65]. For example, in 
China, an integrated health care system employed core 
strategies for improved emergency responses and deliv-
ery of health services [26]. In Cuba, a national intersec-
toral government plan was adopted in the pandemic 
response, including research in diagnosis and case trac-
ing use of universal protocol for prevention and treat-
ment [54]. Planning response of health institutions was 
effective in responding to future emergencies [57, 58]. In 
Iraq, conflict-affected governorates implemented resil-
iency strategies such as absorption, adaption, restric-
tion, or transformation activities [32]. In Nepal, National 

Coordination Centers for PHEs were established for 
rapid and efficient responses that developed a national 
consensus on contingency plans, use of data and capabil-
ity resources, bioethical response and respect for people’s 
values, and truthful communication systems [82].

Developing monitoring and warning systems can 
detect hotspots of PHEs while identifying blind spots 
of PHCs services in affected areas. Monitoring and pre-
scriptions also avoid unnecessary contact by improving 
early warning and detection systems, involving trained 
workforces, and incorporating preparedness exercises 
[43, 66, 84].

Discussion
This study synthesized several themes on preparedness, 
impacts and response to PHEs. Major PHEs identified 
in the review were related to armed conflicts, disasters, 
and outbreaks. The impacts of PHEs in health systems 
were increased health needs, constraints in access to 
and delivery of health services, impacts in health system 
building blocks, and increased health inequities. Most of 
the studies were from LMICs that went through several 
PHEs while health systems had poor preparedness and 
response strategies. The themes of PHEs response were 
the delivery of integrated public health and primary ser-
vices, communication and partnership, digital tools, mul-
tisectoral actions, utilization of multidisciplinary health 
providers, and developing resilient health systems.

Immediate health sector response
Addressing the immediate health impacts of PHEs is to 
ensure health services are accessible to affected popu-
lations. Firstly, it is important to identify the hotspots 
of affected areas and populations. Second, the health 
system must ensure PHC services and primary care at 
the point of care [45]. Third, healthcare assessment in 
PHEs requires the identification of local characteris-
tics of affected populations (e.g., disease transmission, 
demographic distributions) and health system readiness 
(e.g., public health services organization and planning) 
[31, 68]. In addition, understating short- and long-term 
impacts in delivering essential services, quality assur-
ance, and provision of health workers is also vital to the 
immediate response impacts of PHEs [64].

In the context of PHEs in LMICs, the role of CHWs is 
pivotal to providing immediate response and implement-
ing PHC services at local health facilities. Community 
health workers require decent working conditions, train-
ing, and continuing education to build their capacity. 
The effective utilisation of community health workers is 
centred on the premise that PHC can work in culturally 
competent and community-oriented ways [61, 84]. Fur-
thermore, multidisciplinary primary care teams can iden-
tify vulnerable populations needing medical and social 
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outreach services in emergencies [84]. Additionally, pub-
lic health institutions can play an indispensable role in 
mobilisation of community health workers in providing 
services in PHEs [29, 72].

Partnership and coordination are also vital to ensure 
PHC services in the PHE context. Integrating PHC and 
public health in PHEs and implementing with partner-
ship (local teams and organisations) can help to cope 
with current and future waves of pandemics [45, 67]. 
The social networks and engagement of private sector 
and local resources mobilisation (e.g., local stakeholders) 
help to understand larger societies and allow the piloting 
of novel solutions [53, 70]. In addition, the role of non-
governmental organizations in current and future epi-
demics could support the development of policy tools in 
partnership in response to PHEs [74]. Furthermore, post-
PHEs, mental health problems are more likely to emerge 
in affected populations, which warrants the integration of 
mental health into existing health systems [33].

The implementation of digital service approaches 
(e.g., telehealth, video consultation) has been increased 
in PHE contexts and offers an effective approach for 
improving access to health care. Adaptable digital tools 
have enabled the implementation of PHC and provided 
solutions in health emergencies [50, 53, 78]. The posi-
tive impacts and advantages of technologies could be 
vital remote strategies for primary care quality to ensure 
knowledge exchange and implementation of PHC [39, 
72]. Innovative tools and technologies for digital health 
are transforming the culture and practice of public health 
and improving access to PHC services in remote areas 
[16, 53]. Digital health solutions in PHEs can consider 
interoperability of existing systems, provision of medi-
cal supplies, training to staff, managing demand (e.g., risk 
communications, prioritisation of pandemic response 
efforts) linked to vulnerable populations) [74, 84].

The COVID-19 pandemic warrants a sense of purpose 
to health policymaking and demonstrates differences in 
the organization of fast and urgent implementation of 
digital strategies in PHC worldwide [39]. Adaptive and 
transformative measures can be taken at PHC practices, 
setting up outpatient infection centers, and coordination 
processes (i.e., actively transferring knowledge, integra-
tion in crisis management teams, and regional strategic 
efforts). Responding PHEs are required to integrate into 
public services by developing response capacity (through 
information and communication technologies) and man-
aging challenges through evidence-based planning [12, 
39].

Impact minimisation through multisectoral actions
The PHEs can have spillover effects requiring multisec-
toral actions. Developing resilient and integrative health-
care systems requires analysing structural determinants 

and multisectoral actions [47, 72]. Building resilience 
for future shocks and strengthening PHC can be viewed 
beyond the health systems lens [69]. Coordination, lever-
aging partnership support, using a systematic approach 
to inform policy shifts and strengthening community 
engagement potentially trigger multisectoral actions in 
PHE contexts [69].

Effective policy response to absorb and adapt to the 
impacts of health emergencies to promote health and 
wellbeing [15, 16]. Addressing the complexities of con-
flict conditions underscores the importance of PHC 
development in promoting health [83].

Spill over or collateral impacts of PHEs interrupt the 
functioning of the public health ecosystem, including 
sanitation, transportation, communication, and supply 
chain systems and services. Responding to those collat-
eral impacts is vital to minimise the short-term and long 
terms effects of PHEs [85]. In addition, PHEs response 
through multisectoral actions could go beyond affected 
populations and risk populations with wide geographic 
and population coverage, a blend of public health and 
primary care, and referral services for higher care [86].

Short- and medium-term multisectoral strategies could 
facilitate local resource mobilisation, addressing immedi-
ate impacts and reducing the potential of the emergence 
of post-PHEs disease outbreaks. Such strategies include 
establishing coordination mechanisms such as institu-
tional arrangements such as activating working groups; 
non-medical responses for ensuring call centres for the 
response, supply of foods and accommodation logistics; 
and establishing primary care facilities in outreaching 
settings [87]. Other approaches include the implemen-
tation of PHC, coordination and communication of sec-
tors, use of local strategies, resource mobilisation, and 
implementation of population health interventions [88].

Long terms strategies in PHEs aim to reduce long-
term impacts by reducing the emergence of NCDs, mal-
nutrition, or post-traumatic disorders. These actions 
can be implemented by involving multiple stakeholders 
and non-health sectors in the PHEs context. The urgent 
health needs are further underscored and compounded 
by pressing economic, demographic, and climate issues 
[16]. Perspectives from other stakeholders in the PHC 
system are also fundamental in multisectoral planning 
and developing resilience in primary care [58]. Govern-
ment and organizational support are required to facilitate 
the program’s expansion through digital systems [60].

Preparedness and surveillance for future PHEs
The health system requires preparing a national health 
system (e.g., monitoring, surveillance, mitigation and 
response). Therefore, maintaining and building PHC sys-
tems and strengthening preparedness, including health 
workforce preparedness (disaster preparedness training) 
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is vital for responding to current PHEs and preparing for 
future events [35, 84]. For this, national needs and actions 
require prioritising the aspirations of PHC in PHEs con-
text [42]. In addition, the PHEs (e.g., pandemic) provided 
an opportunity for international communities of public 
health professionals and institutions to re-imagine health 
systems approaches beyond classical models and recon-
quer constraints for a healthier future [12].

Solely using long-term surveillance to map crisis 
hotspots is a blind spot in delivery of PHC services [28]. 
Response preparedness for current and future PHEs 
requires implementation science, investments, and strat-
egies to bridge the persistent evidence-practice gaps 
characteristic of long-term surveillance systems [64]. In 
addition, addressing outbreaks (e.g., COVID pandemic) 
requires government will and cooperation with adequate 
social services [62]. Understanding human-environmen-
tal impacts are essential during the pandemic, which 
offers insight into the emergence of future pandemics and 
the climate crisis [89]. The pandemic created opportuni-
ties to innovate ways to build a resilient data collection 
system with a warning and response system to recruit 
local clinicians and train personnel for diagnostic tests, 
drugs, and vaccines [43, 80].With surveillance actions, 
the community followed up on recovered patients, lab 
tests, care, and treatment [53, 54].

In the digital era, global health is evolving, aiming to 
explore needs, and offering equitable health services 
[71]. The pandemic created momentum, pivoting health 
towards PHC and equity outcomes; thus, a revolution 
in health system governance is required to re-examine 
the architecture governance, funding, and sustainable 
response to PHEs [15, 16]. For this, global consensus 
should focus on therapeutic resilience, the use of health 
care resources, and sustainable and effective delivery of 
PHC services [66]. The global health agendas (e.g., global 
health security and universal health coverage) warrant a 
synergistic solution by leveraging resources (multi-coun-
try pooled procurement, enabling countries to prepare 
for quality health services, and affordable essential medi-
cines) [63, 73]. Global institutions should have enough 
authority and funding to coordinate decision-making (for 
global warming and response systems) [43]. Meanwhile, 
national and global perspectives are integral to engaging 
public health approaches to reduce the impact of climate 
change [89].

Policy and research implications
Most of the studies included in this review focused on 
the acute impacts of PHEs and their responses. Respond-
ing to and mitigating these acute impacts is important. 
Still, silent PHEs, such as the impact of economic reces-
sion, mostly in high-income countries, as well as famine 
and malnutrition in LMICs, are also important global 

health security threats. Therefore, research needs to 
focus on the chronic impacts of global health security 
issues. Acute and chronic PHEs lead to increased vulner-
abilities and equity gaps. Responding to chronic PHEs 
requires macro-level and long-term strategies, utiliza-
tion of the architecture of global institutions and gover-
nance systems, and global monitoring and surveillance 
mechanisms.

Strengths and limitations of the study
This review presented integrated findings from studies 
using a range of designs and methodologies and explained 
findings relating to PHE preparedness to responses. Lim-
itations of this study include no quality appraisal of the 
individual study in the review and no inclusion of stud-
ies published in languages other than English. However, 
the purpose of our review was to synthesize the available 
evidence rather than grade the evidence. We utilized a 
systematic scoping review methodology to review avail-
able evidence following PRISMA-ScR guideline [18, 19] 
and taking references from the previous scoping review 
[21, 22]. Additionally, we searched eight databases and 
comprehensively searched studies important studies are 
included to include the most relevant. We found studies 
related to three PHEs (e.g., conflict, outbreaks and natu-
ral disasters); however, other catastrophic events such as 
financial hardships, economic recession, and famine are 
also important events that can affect public health in the 
form of indirect impacts on public health services. There-
fore, further research should consider other emergencies 
with public health implications.

Conclusions
Public health emergencies can have multiple health and 
collateral impacts in countries with fragile health sys-
tems, poor preparedness, and inadequate surveillance 
mechanisms. Health systems efforts need to focus on 
preparedness to absorb the shocks from PHEs, respond 
to them and adapt to future emergencies. Some poten-
tial strategies to respond to impacts could be ensuring 
health services to address health needs unique to emer-
gency contexts, monitoring and surveilling of outbreaks 
post PHEs, and operationalizing multisectoral actions 
to solve the collateral damages. In addition, risk assess-
ment, disaster preparedness, and setting alarms using 
digital systems could mitigate future health emergen-
cies. Responses of PHEs require the adoption of three-
pronged strategies: preparedness (e.g., surveillance, 
health system readiness); response to immediate health 
impacts (e.g., improve acute access to health services); 
and mitigation of collateral or spillover effects through 
multisectoral policy and actions.



Page 13 of 15Khatri et al. Archives of Public Health          (2023) 81:208 

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13690-023-01223-y.

Supplementary Material 1

Acknowledgements
Not applicable.

Authors’ contributions
RBK: Data collection, analysis, and preparation of the first draft of the 
manuscript. RBK, AE, DE, and YA: conceived the study and interpreted the 
findings. YA: Supervision of the study. RBK, DE, AE, EW, FN, AZ, and YA: provided 
critical comments in the revision of the manuscript. All authors agreed and 
approved the final version of the manuscript.

Funding
No funding was received for the development of this manuscript.

Data Availability
All data generated or analyzed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
This paper synthesizes secondary evidence from other published studies; 
thus, ethics approval was not required. No primary datasets were generated or 
analyzed for this study. Therefore, consent to participate is not required.

Consent for publication
Not applicable.

Competing interests
The authors declared that they have no competing interests.

Author details
1Health Social Science and Development Research Institute, Kathmandu, 
Nepal
2School of Public Health, University of Queensland, Brisbane, Australia
3College of Medicine and Health Sciences, Bahir Dar University, Bahir Dar, 
Ethiopia
4Centre for Applied Health Economics, School of Medicine, Griffith 
University, Brisbane, Australia
5Menzies Health Institute Queensland, Griffith University, Brisbane, 
Australia
6International Institute for Primary Health Care-Ethiopia, Addis Ababa, 
Ethiopia

Received: 29 April 2023 / Accepted: 25 November 2023

References
1. Heymann DL, Chen L, Takemi K, Fidler DP, Tappero JW, Thomas MJ, Kenyon 

TA, Frieden TR, Yach D, Nishtar S, et al. Global health security: the wider 
lessons from the west African Ebola virus Disease epidemic. Lancet. 
2015;385(9980):1884–901.

2. Thu KM, Bernays S, Abimbola S. A literature review exploring how health 
systems respond to acute shocks in fragile and conflict-affected countries. 
Confl Health. 2022;16(1):60.

3. Shen G, Hwang SN. Spatial–temporal snapshots of global Natural Disaster 
impacts revealed from EM-DAT for 1900–2015. Geomatics Nat Hazards Risk. 
2019;10(1):912–34.

4. El-Sayed A, Kamel M. Climatic changes and their role in emergence and re-
emergence of Diseases. Environ Sci Pollut Res. 2020;27(18):22336–52.

5. Nabarro D, Wannous C. The Links between Public and Ecosystem Health in 
Light of the recent Ebola outbreaks and Pandemic Emergence. EcoHealth. 
2016;13(2):227–9.

6. Hernandez-Delgado EA. The emerging threats of climate change on tropical 
coastal ecosystem services, public health, local economies and livelihood 
sustainability of small islands: cumulative impacts and synergies. Mar Pollut 
Bull. 2015;101(1):5–28.

7. Fridell M, Edwin S, Von Schreeb J, Saulnier DD. Health system resilience: 
what are we talking about? A scoping review mapping characteristics and 
keywords. Int J Health Policy Manage. 2020;9(1):6.

8. Amu H, Dowou RK, Saah FI, Efunwole JA, Bain LE, Tarkang EE. COVID-19 and 
health systems functioning in sub-saharan Africa using the WHO Building 
blocks: the challenges and responses. Front Public Health. 2022;10:856397.

9. Burkle FM, Greenough PG. Impact of Public Health Emergencies on Modern 
Disaster Taxonomy, Planning, and response. Disaster Med Pub Health Prep. 
2008;2(3):192–9.

10. Hanefeld J, Mayhew S, Legido-Quigley H, Martineau F, Karanikolos M, 
Blanchet K, Liverani M, Yei Mokuwa E, McKay G, Balabanova D. Towards an 
understanding of resilience: responding to health systems shocks. Health 
Policy Plan. 2018;33(3):355–67.

11. Tessema GA, Kinfu Y, Dachew BA, Tesema AG, Assefa Y, Alene KA, Aregay 
AF, Ayalew MB, Bezabhe WM, Bali AG, et al. The COVID-19 pandemic and 
healthcare systems in Africa: a scoping review of preparedness, impact and 
response. BMJ Glob Health. 2021;6(12):e007179.

12. Dentico N. The breathing catastrophe: COVID-19 and Global Health Gover-
nance. Dev (Rome). 2021;64(1–2):4–12.

13. Edelman A, Marten R, Montenegro H, Sheikh K, Barkley S, Ghaffar A, Dalil S, 
Topp SM. Modified scoping review of the enablers and barriers to imple-
menting primary health care in the COVID-19 context. Health Policy Plan. 
2021;36(7):1163–86.

14. Bitton A, Fifield J, Ratcliffe H, Karlage A, Wang H, Veillard JH, Schwarz D, 
Hirschhorn LR. Primary healthcare system performance in low-income and 
middle-income countries: a scoping review of the evidence from 2010 to 
2017. BMJ Glob Health. 2019;4(Suppl 8):e001551.

15. Kraef C, Juma P, Kallestrup P, Mucumbitsi J, Ramaiya K, Yonga G. The COVID-19 
pandemic and non-communicable Diseases-A wake-up call for primary 
Health Care System strengthening in Sub-saharan Africa. J Prim Care Com-
munity Health. 2020;11:2150132720946948.

16. Raguin G, Girard PM. Toward a global health approach: lessons from the HIV 
and Ebola epidemics. Global Health. 2018;14(1):114.

17. Mills A. Health care systems in low- and middle-income countries. N Engl J 
Med. 2014;370(6):552–7.

18. McGowan J, Straus S, Moher D, Langlois EV, O’Brien KK, Horsley T, Aldcroft 
A, Zarin W, Garitty CM, Hempel S. Reporting scoping reviews—PRISMA ScR 
extension. J Clin Epidemiol. 2020;123:177–9.

19. Levac D, Colquhoun H, O’Brien KK. Scoping studies: advancing the methodol-
ogy. Implement Sci. 2010;5(1):69.

20. Briggs J. Systematic Review Resource Package. The Joanna Briggs Institute 
Method for Systematic Review Research Quick Reference Guide Version 2015, 4.

21. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review-a new method of 
systematic review designed for complex policy interventions. J Health Serv 
Res Policy. 2005;10(1suppl):21–34.

22. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Sys-
tematic review or scoping review? Guidance for authors when choosing 
between a systematic or scoping review approach. BMC Med Res Methodol. 
2018;18(1):143.

23. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Res 
Psychol. 2006;3(2):77–101.

24. Thomas S, Sagan A, Larkin J, Cylus J, Figueras J, Karanikolos M. Strengthening 
health systems resilience: key concepts and strategies. In.: European Observa-
tory on Health Systems and Policies, Copenhagen (Denmark); 2020.

25. Rai NK, Rim KI, Wulandari EW, Subrata F, Sugihantono A, Sitohang V. Strength-
ening emergency preparedness and response systems: experience from 
Indonesia. WHO South East Asia J Public Health. 2020;9(1):26–31.

26. Gong F, Hu G, Lin H, Sun X, Wang W. Integrated Healthcare Systems Response 
Strategies based on the Luohu Model during the COVID-19 epidemic in 
Shenzhen, China. Int J Integr Care. 2021;21(1):1.

27. Iwata O, Oki T, Ishiki A, Shimanuki M, Fuchimukai T, Chosa T, Chida S, Naka-
mura Y, Shima H, Kanno M, et al. Infection surveillance after a Natural Disaster: 
lessons learnt from the Great East Japan Earthquake of 2011. Bull World 
Health Organ. 2013;91(10):784–9.

https://doi.org/10.1186/s13690-023-01223-y
https://doi.org/10.1186/s13690-023-01223-y


Page 14 of 15Khatri et al. Archives of Public Health          (2023) 81:208 

28. David PM, Nakoune E, Giles-Vernick T. Hotspot or blind spot? Historical per-
spectives on surveillance and response to epidemics in the Central African 
Republic. Int J Public Health. 2020;65(3):241–8.

29. Subba SH, Pradhan SK, Sahoo BK. Empowering primary healthcare institu-
tions against COVID-19 pandemic: a health system-based approach. J Family 
Med Prim Care. 2021;10(2):589–94.

30. Cohen O, Mahagna A, Shamia A, Slobodin O. Health-Care Services as a 
platform for Building Community Resilience among Minority communities: 
an Israeli pilot study during the COVID-19 outbreak. Int J Environ Res Public 
Health 2020, 17(20).

31. Ramadan M, Tappis H, Uribe MV, Brieger W. Access to primary healthcare 
services in Conflict-Affected Fragile States: a subnational descriptive analysis 
of educational and wealth disparities in Cameroon, Democratic Republic of 
Congo, Mali, and Nigeria. Int J Equity Health. 2021;20(1):253.

32. Ibrahim S, Al-Dahir S, Al Mulla T, Lami F, Hossain SMM, Baqui A, Burnham 
G. Resilience of health systems in conflict affected governorates of Iraq, 
2014–2018. Confl Health. 2021;15(1):76.

33. Vivalya BMN, Vagheni MM, Kitoko GMB, Vutegha JM, Kalume AK, Piripiri AL, 
Masika YD, Mbeva JK. Developing mental health services during and in the 
aftermath of the Ebola virus Disease outbreak in armed conflict settings: a 
scoping review. Global Health. 2022;18(1):71.

34. Canizares Fuentes R, Barquet Abi Hanna G, Santana Veliz C, Blasco Carlos 
M. Effects of the pedernales Earthquake on Ecuador’s Health Care System. 
Disaster Med Public Health Prep. 2022;16(2):531–40.

35. Fuady A, Pakasi TA, Mansyur M. Primary Health Centre Disaster preparedness 
after the Earthquake in Padang Pariaman, West Sumatra, Indonesia. BMC Res 
Notes. 2011;4:81.

36. Phalkey R, Dash SR, Mukhopadhyay A, Runge-Ranzinger S, Marx M. Prepared 
to react? Assessing the functional capacity of the primary health care system 
in rural Orissa, India to respond to the devastating Flood of September 2008. 
Glob Health Action. 2012;5:1–10.

37. Ngo Bibaa LO. Primary health care beyond COVID-19: dealing with the pan-
demic in Cameroon. BJGP Open. 2020;4(4):1–4.

38. Rasanathan K, Evans TG. Primary health care, the declaration of Astana and 
COVID-19. Bull World Health Organ. 2020;98(11):801–8.

39. Silva C, Lopes RH, de Goes Bay O Jr., Martiniano CS, Fuentealba-Torres M, 
Arcencio RA, Lapao LV, Dias S, Uchoa S. Digital Health Opportunities To 
Improve Primary Health Care in the Context of COVID-19: scoping review. 
JMIR Hum Factors. 2022;9(2):e35380.

40. Moghaddam HT, Sayedi SJ, Moghadam ZE, Bahreini A, Abbasi MA, Saeidi M. 
Refugees in the Eastern Mediterranean Region: needs, problems and chal-
lenges. Int J Pediatrics-Mashhad. 2017;5(3):4625–39.

41. Daw MA, El-Bouzedi A, Dau AA. The assessment of efficiency and coordina-
tion within the Libyan health care system during the armed conflict-2011. 
Clin Epidemiol Global Health. 2016;4(3):120–7.

42. Tappis H, Elaraby S, Elnakib S, AlShawafi NAA, BaSaleem H, Al-Gawfi IAS, 
Othman F, Shafique F, Al-Kubati E, Rafique N, et al. Reproductive, maternal, 
newborn and child health service delivery during conflict in Yemen: a case 
study. Confl Health. 2020;14:30.

43. Gates B. The next epidemic–lessons from Ebola. N Engl J Med. 
2015;372(15):1381–4.

44. Miller NP, Zunong N, Al-Sorouri TAA, Alqadasi YM, Ashraf S, Siameja C. Imple-
menting integrated community case management during conflict in Yemen. 
J Glob Health. 2020;10(2):020601.

45. Rawaf S, Allen LN, Stigler FL, Kringos D, Quezada Yamamoto H, van Weel C. 
Global Forum on Universal Health C, Primary Health C: lessons on the COVID-
19 pandemic, for and by primary care professionals worldwide. Eur J Gen 
Pract. 2020;26(1):129–33.

46. Fitts MS, Russell D, Mathew S, Liddle Z, Mulholland E, Comerford C, Waker-
man J. Remote health service vulnerabilities and responses to the COVID-19 
pandemic. Aust J Rural Health. 2020;28(6):613–7.

47. Plagg B, Piccoliori G, Oschmann J, Engl A, Eisendle K. Primary Health Care and 
Hospital Management during COVID-19: lessons from Lombardy. Risk Manag 
Healthc Policy. 2021;14:3987–92.

48. Gois-Santos VT, Santos VS, Souza CDF, Tavares CSS, Gurgel RQ, Martins-Filho 
PR. Primary Health Care in Brasil in the times of COVID-19: changes, chal-
lenges and perspectives. Rev Assoc Med Bras (1992) 2020, 66(7):876–879.

49. Tan X, Liu C, Wu H. Reflections on China’s primary care response to COVID-19: 
roles, limitations and implications. Prim Health Care Res Dev. 2022;23:e46.

50. Taylor MK, Kinder K, George J, Bazemore A, Mannie C, Phillips R, Strydom S, 
Goodyear-Smith F. Multinational primary health care experiences from the 

initial wave of the COVID-19 pandemic: a qualitative analysis. SSM Qual Res 
Health. 2022;2:100041.

51. Phiri MM, MacPherson EE, Panulo M, Chidziwisano K, Kalua K, Chirambo CM, 
Kawalazira G, Gundah Z, Chunda P, Morse T. Preparedness for and impact of 
COVID-19 on primary health care delivery in urban and rural Malawi: a mixed 
methods study. BMJ Open. 2022;12(6):e051125.

52. Schmidt ME, von Fricken ME, Wofford RN, Libby RC, Maddox PJ. Access to 
Care during a pandemic: improving Planning efforts to Incorporate Commu-
nity Primary Care Practices and Public Health Stakeholders. World Med Health 
Policy. 2020;12(3):274–81.

53. Caffery LA, Muurlink OT, Taylor-Robinson AW. Survival of rural telehealth ser-
vices post-pandemic in Australia: a call to retain the gains in the ‘new normal’. 
Aust J Rural Health. 2022;30(4):544–9.

54. Mas Bermejo P, Sanchez Valdes L, Somarriba Lopez L, Valdivia Onega NC, 
Vidal Ledo MJ, Alfonso Sanchez I, Seuc Jo A, Almeida Cruz Y, Morales Ojeda 
R. Equity and the Cuban National Health System’s response to COVID-19. Rev 
Panam Salud Publica. 2021;45:e80.

55. Ray S, Mash R. Innovation in primary health care responses to COVID-19 in 
Sub-saharan Africa. Prim Health Care Res Dev. 2021;22:e44.

56. Rispel LC, Marshall C, Matiwane B, Tenza IS. Innovations, contestations and 
fragilities of the health system response to COVID-19 in the Gauteng Province 
of South Africa. PLoS ONE. 2021;16(12):e0261339.

57. Leao T, Duarte G, Goncalves G. Preparedness in a public health emergency: 
determinants of willingness and readiness to respond in the onset of the 
COVID-19 pandemic. Public Health. 2022;203:43–6.

58. Stengel S, Roth C, Breckner A, Cordes L, Weber S, Ullrich C, Peters-Klimm F, 
Wensing M. Resilience of the primary health care system - German primary 
care practitioners’ perspectives during the early COVID-19 pandemic. BMC 
Prim Care. 2022;23(1):203.

59. Kinder K, Bazemore A, Taylor M, Mannie C, Strydom S, George J, Goodyear-
Smith F. Integrating primary care and public health to enhance response to a 
pandemic. Prim Health Care Res Dev. 2021;22:e27.

60. Downie A, Mashanya T, Chipwaza B, Griffiths F, Harris B, Kalolo A, Ndegese S, 
Sturt J, De Valliere N, Pemba S. Remote Consulting in Primary Health Care in 
Low- and Middle-Income countries: Feasibility Study of an online training 
program to Support Care Delivery during the COVID-19 pandemic. JMIR 
Form Res. 2022;6(6):e32964.

61. Maciel FBM, Santos H, Carneiro R, Souza EA, Prado N, Teixeira CFS. Community 
health workers: reflections on the health work process in Covid-19 pandemic 
times. Cien Saude Colet. 2020;25(suppl 2):4185–95.

62. Peterson CL, Walker C. Universal health care and political economy, Neoliber-
alism and effects of COVID-19: a view of systems and complexity. J Eval Clin 
Pract. 2022;28(2):338–40.

63. Assefa Y, Hill PS, Gilks CF, Damme WV, Pas RV, Woldeyohannes S, Reid S. Global 
health security and universal health coverage: understanding convergences 
and divergences for a synergistic response. PLoS ONE. 2020;15(12):e0244555.

64. Baral P. Health Systems and services during COVID-19: lessons and evi-
dence from previous crises: a Rapid Scoping Review to inform the United 
Nations Research Roadmap for the COVID-19 recovery. Int J Health Serv. 
2021;51(4):474–93.

65. Souza CDF, Gois-Santos VT, Correia DS, Martins-Filho PR, Santos VS. The need 
to strengthen Primary Health Care in Brazil in the context of the COVID-19 
pandemic. Braz Oral Res. 2020;34:e047.

66. Ghanizadeh G, Masoumbeigi H, Hosseini-Shokouh S-M. Revitalisation of 
primary health care governance: an important pillar for the tangible manage-
ment of COVID-19. Volume 13. Clayton, VIC, : CSIRO Publishing; 2021. pp. 
313–4.

67. Wynn A, Moore KM. Integration of primary health care and public health dur-
ing a public health emergency. Am J Public Health. 2012;102(11):e9–e12.

68. Prado N, Rossi TRA, Chaves SCL, Barros SG, Magno L, Santos H, Santos AMD. 
The international response of primary health care to COVID-19: document 
analysis in selected countries. Cad Saude Publica. 2020;36(12):e00183820.

69. Simen-Kapeu A, Lewycka S, Ibe O, Yeakpalah A, Horace JM, Ehounou G, 
Boima T, Wesseh CS. Strengthening the community health program in Libe-
ria: lessons learned from a health system approach to inform program design 
and better prepare for future shocks. J Glob Health. 2021;11:07002.

70. Jiaviriyaboonya P. Anthropological study of village health volunteers’ (VHVs’) 
socio-political network in minimizing risk and managing the crisis during 
COVID-19. Heliyon. 2022;8(1):e08654.

71. Gasparyan AY, Kumar AB, Yessirkepov M, Zimba O, Nurmashev B, Kitas GD. 
Global Health Strategies in the Face of the COVID-19 pandemic and other 
unprecedented threats. J Korean Med Sci. 2022;37(22):e174.



Page 15 of 15Khatri et al. Archives of Public Health          (2023) 81:208 

72. Tumusiime P, Karamagi H, Titi-Ofei R, Amri M, Seydi ABW, Kipruto H, Droti B, 
Zombre S, Yoti Z, Zawaira F et al. Building health system resilience in the con-
text of primary health care revitalization for attainment of UHC: proceedings 
from the Fifth Health Sector Directors’ Policy and Planning Meeting for the 
WHO African Region. BMC Proc 2020, 14(Suppl 19):16.

73. Lal A, Lim C, Almeida G, Fitzgerald J. Minimizing COVID-19 disruption: 
ensuring the supply of essential health products for health emergencies and 
routine health services. Lancet Reg Health Am. 2022;6:100129.

74. Shin YA, Yeo J, Jung K. The Effectiveness of International Non-Governmental 
Organizations’ Response Operations during Public Health Emergency: Les-
sons Learned from the 2014 Ebola Outbreak in Sierra Leone. Int J Environ Res 
Public Health 2018, 15(4).

75. Karamagi H, Titi-Ofei R, Amri M, Zombre S, Kipruto H, Seydi AB, Avortri G, 
Nabyonga J, Tumusiime P. Cross country lessons sharing on practices, chal-
lenges and innovation in primary health care revitalization and universal 
health coverage implementation among 18 countries in the WHO African 
Region. Pan Afr Med J. 2022;41:159.

76. Haggerty T, Stephens HM, Peckens SA, Bodkins E, Cary M, Dino GA, 
Sedney CL. Telemedicine versus in-person primary care: impact on visit 
completion rate in a rural Appalachian Population. J Am Board Fam Med. 
2022;35(3):475–84.

77. Stokke R. The personal emergency response system as a Technology Innova-
tion in Primary Health Care Services: an integrative review. J Med Internet 
Res. 2016;18(7):e187.

78. Mason C, Lazenby S, Stuhldreher R, Kimball M, Bartlein R. Lessons Learned 
from Implementing Digital Health Tools to address COVID-19 in LMICs. Front 
Public Health. 2022;10:859941.

79. AbdulRahman M, Al-Tahri F, AlMehairi MK, Carrick FR, Aldallal AMR. Digital 
Health Technology for Remote Care in Primary Care during the COVID-19 
pandemic: experience from Dubai. Telemed J E Health. 2022;28(8):1100–8.

80. Xu DR, Cai Y, Wang X, Chen Y, Gong W, Liao J, Zhou J, Zhou Z, Zhang N, 
Tang C, et al. Improving data Surveillance Resilience Beyond COVID-19: 
experiences of primary heAlth care quAlity cohort in ChinA (ACACIA) using 
unannounced standardized patients. Am J Public Health. 2022;112(6):913–22.

81. Kaweenuttayanon N, Pattanarattanamolee R, Sorncha N, Nakahara S. Com-
munity surveillance of COVID-19 by village health volunteers, Thailand. Bull 
World Health Organ. 2021;99(5):393–7.

82. Martin-Delgado GDCJ, Martin Sanchez MC, Martinez-Selles FJ, Molero Garcia 
M, Moreno Guillen JM, Rodriguez-Artalejo S, Ruiz-Galiana FJ, Canton J, De 
Lucas Ramos R. Lessons from COVID-19 for future Disasters: an opinion paper. 
Rev Esp Quimioter. 2022;35(5):444–54.

83. Atallah DG, Djalali A, Fredricks K, Arlington L, Bussio M, Nelson BD. Develop-
ing Equitable Primary Health Care in Conflict-affected settings: Expert 
perspectives from the frontlines. Qual Health Res. 2018;28(1):98–111.

84. Kumpunen S, Webb E, Permanand G, Zheleznyakov E, Edwards N, van 
Ginneken E, Jakab M. Transformations in the landscape of primary health 
care during COVID-19: themes from the European region. Health Policy. 
2022;126(5):391–7.

85. Bini C, Bech J. Introduction. PHEs, Environment and Human Health: Poten-
tially Harmful Elements in the Environment and the Impact on Human 
Health,(April). In.; 2014.

86. Tangcharoensathien V, Srisookwatana O, Pinprateep P, Posayanonda 
T, Patcharanarumol W. Multisectoral actions for Health: challenges and 
opportunities in Complex Policy environments. Int J Health Policy Manag. 
2017;6(7):359–63.

87. World Health Organization. : Multisectoral preparedness coordination 
framework: best practices, case studies and key elements of advancing 
multisectoral coordination for health emergency preparedness and health 
security. In. Geneva: World Health Organization; 2020.

88. Salunke S, Lal DK. Multisectoral approach for promoting public health. Indian 
J Public Health. 2017;61(3):163–8.

89. Zang SM, Benjenk I, Breakey S, Pusey-Reid E, Nicholas PK. The intersec-
tion of climate change with the era of COVID-19. Public Health Nurs. 
2021;38(2):321–35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Preparedness, impacts, and responses of public health emergencies towards health security: qualitative synthesis of evidence
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Identifying research question
	﻿Identifying relevant studies
	﻿Selection of studies
	﻿Data charting process
	﻿Summarizing and reporting the results
	﻿Patient and public involvement

	﻿Results
	﻿Description of studies
	﻿Main themes from the included studies
	﻿Preparedness
	﻿Preparedness and surveillance


	﻿Impacts of public health emergencies
	﻿Increased health needs
	﻿Constraints of service delivery
	﻿Multiple impacts on building blocks
	﻿Increased health inequities

	﻿Response to impacts of PHEs
	﻿Integrated public health and primary care
	﻿Multisectoral actions for impact responses
	﻿Communication and partnership
	﻿Use of digital tools
	﻿Multidisciplinary health providers
	﻿Planning for resilient health systems

	﻿Discussion
	﻿Immediate health sector response
	﻿Impact minimisation through multisectoral actions
	﻿Preparedness and surveillance for future PHEs
	﻿Policy and research implications
	﻿Strengths and limitations of the study

	﻿Conclusions
	﻿References


