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Abstract

Background Primary Health Care (PHC) systems are pivotal in delivering essential health services during crises,
as demonstrated during the COVID-19 pandemic. With varied global strategies to reinforce PHC systems, this scoping
review consolidates these efforts, identifying and categorizing key resilience-building strategies.

Methods Adopting Arksey and O'Malley’s scoping review framework, this study synthesized literature across five
databases and Google Scholar, encompassing studies up to December 31st, 2022. We focused on English and Persian
studies that addressed interventions to strengthen PHC amidst COVID-19. Data were analyzed through thematic
framework analysis employing MAXQDA 10 software.

Results Our review encapsulated 167 studies from 48 countries, revealing 194 interventions to strengthen PHC resil-
ience, categorized into governance and leadership, financing, workforce, infrastructures, information systems, and ser-
vice delivery. Notable strategies included telemedicine, workforce training, psychological support, and enhanced
health information systems. The diversity of the interventions reflects a robust global response, emphasizing

the adaptability of strategies across different health systems.

Conclusions The study underscored the need for well-resourced, managed, and adaptable PHC systems, capable
of maintaining continuity in health services during emergencies. The identified interventions suggested a roadmap
for integrating resilience into PHC, essential for global health security. This collective knowledge offered a strategic
framework to enhance PHC systems'readiness for future health challenges, contributing to the overall sustainability
and effectiveness of global health systems.
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Background

The health system is a complex network that encom-
passes individuals, groups, and organizations engaged in
policymaking, financing, resource generation, and ser-
vice provision. These efforts collectively aim to safeguard
and enhance people health, meet their expectations,
and provide financial protection [1]. The World Health
Organization’s (WHO) framework outlines six founda-
tional building blocks for a robust health system: govern-
ance and leadership, financing, workforce, infrastructure
along with technologies and medicine, information sys-
tems, and service delivery. Strengthening these elements
is essential for health systems to realize their objectives of
advancing and preserving public health [2].

Effective governance in health systems encom-
passes the organization of structures, processes, and
authority, ensuring resource stewardship and aligning
stakeholders’ behaviors with health goals [3]. Finan-
cial mechanisms are designed to provide health ser-
vices without imposing financial hardship, achieved
through strategic fund collection, management and
allocation [4, 5]. An equitable, competent, and well-
distributed health workforce is crucial in deliver-
ing healthcare services and fulfilling health system
objectives [2]. Access to vital medical supplies, tech-
nologies, and medicines is a cornerstone of effective
health services, while health information systems play
a pivotal role in generating, processing, and utilizing
health data, informing policy decisions [2, 5]. Col-
lectively, these components interact to offer quality
health services that are safe, effective, timely, afford-
able, and patient-centered [2]

The WHO, at the 1978 Alma-Ata conference, intro-
duced primary health care (PHC) as the fundamental
strategy to attain global health equity [6]. Subsequent
declarations, such as the one in Astana in 2018, have reaf-
firmed the pivotal role of PHC in delivering high-quality
health care for all [7]. PHC represents the first level of
contact within the health system, offering comprehen-
sive, accessible, community-based care that is culturally
sensitive and supported by appropriate technology [8].
Essential care through PHC encompasses health educa-
tion, proper nutrition, access to clean water and sanita-
tion, maternal and child healthcare, immunizations,
treatment of common diseases, and the provision of
essential drugs [6]. PHC aims to provide protective, pre-
ventive, curative, and rehabilitative services that are as
close to the community as possible [9].

Global health systems, however, have faced significant
disruptions from various shocks and crises [10], with
the COVID-19 pandemic being a recent and profound
example. The pandemic has stressed health systems
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worldwide, infecting over 775 million and claiming more
than 7.04 million lives as of April 13th, 2024 [11]. Despite
the pandemic highlighting the critical role of hospitals
and intensive care, it also revealed the limitations of spe-
cialized medicine when not complemented by a robust
PHC system [12].

The pandemic brought to light the vulnerabilities of
PHC systems, noting a significant decrease in the use
of primary care for non-emergency conditions. Rou-
tine health services, including immunizations, prenatal
care, and chronic disease management, were severely
impacted [13]. The challenges—quarantine restrictions,
fears of infection, staffing and resource shortages, sus-
pended non-emergency services, and financial barri-
ers—reduced essential service utilization [14]. This led to
an avoidance of healthcare, further exacerbating health
inequalities and emphasizing the need for more resilient
PHC systems [15-17].

Resilient PHC systems are designed to predict, pre-
vent, prepare, absorb, adapt, and transform when fac-
ing crises, ensuring the continuity of routine health
services [18]. Investing in the development of such
systems can not only enhance crisis response but also
foster post-crisis transformation and improvement.
This study focuses on identifying global interventions
and strategies to cultivate resilient PHC systems, aiding
policymakers and managers in making informed deci-
sions in times of crisis.

Methods

In 2023, we conducted a scoping review to collect and
synthesize evidence from a broad spectrum of studies
addressing the COVID-19 pandemic. A scoping review
allows for the assessment of literature’s volume, nature,
and comprehensiveness, and is uniquely inclusive of
both peer-reviewed articles and gray literature—such
as reports, white papers, and policy documents. Unlike
systematic reviews, it typically does not require a qual-
ity assessment of the included literature, making it well-
suited for rapidly gathering a wide scope of evidence [19].
Our goal was to uncover the breadth of solutions aimed
at bolstering the resilience of the PHC system through-
out the COVID-19 crisis. The outcomes of this review
are intended to inform the development of a model that
ensures the PHC system’s ability to continue delivering
not just emergency services but also essential care during
times of crisis.

We employed Arksey and O’Malley’s methodological
framework, which consists of six steps: formulating the
research question, identifying relevant studies, select-
ing the pertinent studies, extracting data, synthesiz-
ing and reporting the findings, and, where applicable,
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consulting with stakeholders to inform and validate the
results [20]. This comprehensive approach is designed
to capture a wide range of interventions and strategies,
with the ultimate aim of crafting a robust PHC sys-
tem that can withstand the pressures of a global health
emergency

Stage 1: identifying the research question

Our scoping review was guided by the central question:
"Which strategies and interventions have been imple-
mented to enhance the resilience of primary health-
care systems in response to the COVID-19 pandemic?”
This question aimed to capture a comprehensive array
of responses to understand the full scope of resilience-
building activities within PHC systems.

Stage 2: identifying relevant studies

To ensure a thorough review, we conducted systematic
searches across multiple databases, specifically target-
ing literature up to December 31st, 2022. The databases
included PubMed, Web of Science, Scopus, Magiran, and
SID. We also leveraged the expansive reach of Google
Scholar. Our search strategy incorporated a bilingual
approach, utilizing both English and Persian keywords
that encompassed "PHC," "resilience," "strategies," and
"policies," along with the logical operators AND/OR to

Table 1 Search strategy in databases
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refine the search. Additionally, we employed Medical
Subject Headings (MeSH) terms to enhance the precision
of our search. The results were meticulously organized
and managed using the Endnote X8 citation manager,
facilitating the systematic selection and review of perti-
nent literature.

Stage 3: selecting studies

In the third stage, we meticulously vetted our search
results to exclude duplicate entries by comparing biblio-
graphic details such as titles, authors, publication dates,
and journal names. This task was performed indepen-
dently by two of our authors, LE and MA, who rigorously
screened titles and abstracts. Discrepancies encountered
during this process were brought to the attention of a
third author, AMM, for resolution through consensus.

Subsequently, full-text articles were evaluated by four
team members—LE, MA, PI, and SHZ—to ascertain
their relevance to our research question. The selection
hinged on identifying articles that discussed strategies
aimed at bolstering the resilience of PHC systems amidst
the COVID-19 pandemic Table 1.

We have articulated the specific inclusion and exclu-
sion criteria that guided our selection process in Table 2,
ensuring transparency and replicability of our review
methodology

Databases Search strategy

Initial search results

PubMed

("Primary Health Care"[MeSH Terms] OR "Primary Health Care"[Title/Abstract] OR "Primary 1022

Healthcare"[Title/Abstract] OR "care primary health"[Title/Abstract] OR "Primary Care"[Title/
Abstract] OR "care primary health"[Title/Abstract] OR "health care primary"[Title/Abstract]
OR "Primary Healthcare"[Title/Abstract] OR "healthcare primary"[Title/Abstract] OR "Primary
Care"[Title/Abstract] OR "care primary"[Title/Abstract]) AND ("COVID-19"[MeSH Terms]

OR "SARS-CoV-2"[MeSH Terms] OR "COVID-19"[Title/Abstract] OR "COVID19"[Title/Abstract]
OR "SARS-CoV-2"[Title/Abstract]) AND ("resilience"[Title/Abstract] OR "resiliences"[Title/
Abstract] OR "resiliencies"[Title/Abstract] OR "resiliency"[Title/Abstract] OR "resilient"[Title/
Abstract] OR "resilients"[Title/Abstract] OR "solutions'[MeSH Terms] OR "solutions"[Title/
Abstract] OR "solution"[Title/Abstract] OR "strategie"[Title/Abstract] OR "strategies"[Title/
Abstract] OR "strategy"[Title/Abstract] OR "strategy’s"[Title/Abstract] OR "strengthen"[Title/
Abstract] OR "strengthened"[Title/Abstract] OR "strengthening"[Title/Abstract]

OR "strengthens"[Title/Abstract]) AND (english[Filter] OR persian(Filter])

Scopus

ALL (COVID-19 OR coronaviru ) AND ALL ( "primary health care" OR "primary healthcare"

16489 [2000 results have been reviewed]

OR "primary health-care" OR "primary care" ) AND ALL ( resilience OR strategies OR solu-
tion ) AND ( LIMIT-TO ( PUBSTAGE , "final") ) AND ( LIMIT-TO (OA, "all") ) AND ( LIMIT-TO (
LANGUAGE , "English" ) OR LIMIT-TO ( LANGUAGE , "Persian" ) )

Web of Science

((ALL=( COVID-19 OR coronavirus)) AND ALL=("primary health care” OR “primary healthcare” 1102

OR“primary health-care” OR “primary care”)) AND ALL=(resilience OR strategies OR solution)
Refined By: Languages: English. Open Access: All Open Access

Magiran COVID-19 AND primary health care AND strategies
SID COVID-19 AND primary health care AND resilience

Google scholar  Primary Health Care + resilience + COVID-19

Total

28
13

345000
[150 results have been reviewed]

4315
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Table 2 Inclusion and exclusion criteria for the scoping review
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Theme Inclusion criteria

Exclusion criteria

Population (Countries)  All countries

Concept Interventions or strategies to strengthen PHC system
in the COVID-19 pandemic.
Context PHC systems and during COVID-19 pandemic

Additional Filters
Type of Studies Articles, documents, and reports
Language English and Persian

Date of Publication

Interventions or strategies to strengthen health systems in other
settings or other emergencies such as natural or man-made
disasters.

Other health settings like hospital or outpatient clinics
orin times rather than pandemic time

Thesis and book chapters
Other languages

Studies published the up to the search date( Dec 31st, 2022) -

Stage 4: charting the data

Data extraction was conducted by a team of six research-
ers (LE, MA, PI, MA, FE, and SHZ), utilizing a structured
data extraction form. For each selected study, we col-
lated details including the article title, the first author’s
name, the year of publication, the country where the
study was conducted, the employed research methodol-
ogy, the sample size, the type of document, and the PHC
strengthening strategies described.

In pursuit of maintaining rigorous credibility in our
study, we adopted a dual-review process. Each article was
independently reviewed by pairs of researchers to miti-
gate bias and ensure a thorough analysis. Discrepancies
between reviewers were addressed through discussion to
reach consensus. In instances where consensus could not
be reached, the matter was escalated to a third, neutral
reviewer. Additionally, to guarantee thoroughness, either
LE or MA conducted a final review of the complete data
extraction for each study.

Stage 5: collating, summarizing and reporting the results
In this stage, authors LE, MZ, and MA worked indepen-
dently to synthesize the data derived from the selected
studies. Differences in interpretation were collaboratively
discussed until a consensus was reached, with AMM pro-
viding arbitration where required.

We employed a framework thematic analysis, under-
pinned by the WHO’s health system building blocks
model, to structure our findings. This model catego-
rizes health system components into six foundational
elements: governance and leadership; health financing;
health workforce; medical products, vaccines, and tech-
nologies; health information systems; and service deliv-
ery [2]. Using MAXQDA 10 software, we coded the
identified PHC strengthening strategies within these six
thematic areas.

Results

Summary of search results and study selection

In total, 4315 articles were found by initial search. After
removing 397 duplicates, 3918 titles and abstracts were
screened and 3606 irrelevant ones were deleted. Finally,
167 articles of 312 reviewed full texts were included in
data synthesis (Fig. 1). Main characteristics of included
studies are presented in Appendix 1.

Characteristics of studies

These studies were published in 2020 (18.6%), 2021
(36.5%) and 2022 (44.9%). They were conducted in 48
countries, mostly in the US (39 studies), the UK (16 stud-
ies), Canada (11 studies), Iran (10 studies) and Brazil (7
studies) as shown in Fig. 2.

Although the majority of the reviewed publications
were original articles (55.1 %) and review papers (21 %),
other types of documents such as reports, policy briefs,
analysis, etc., were also included in this review (Fig. 3).

Strengthening interventions to build a resilient PHC
system

In total, 194 interventions were identified for strength-
ening the resilience of PHC systems to respond to the
COVID-19 pandemic. They were grouped into six
themes of PHC governance and leadership (46 interven-
tions), PHC financing (21 interventions), PHC workforce
(37 interventions), PHC infrastructures, equipment,
medicines and vaccines (30 interventions), PHC informa-
tion system (21 interventions) and PHC service delivery
(39 interventions). These strategies are shown in Table 3.

Discussion

This scoping review aimed to identify and categorize the
range of interventions employed globally to strengthen
the resilience of primary healthcare (PHC) systems in
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Fig. 1 PRISMA Flowchart of search process and results
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Fig. 2 Distribution of reviewed studies by country

the face of the COVID-19 pandemic. Our comprehen- efforts to sustain healthcare services during this unprec-
sive search yielded 194 distinct interventions across edented crisis. These interventions have been classi-
48 countries, affirming the significant international fied according to the WHO's six building block model
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Fig.3 An overview of the publication types

of health systems, providing a framework for analyzing
their breadth and depth. This review complements and
expands upon the findings from Pradhan et al., who
identified 28 interventions specifically within low and
middle-income countries, signaling the universality of
the challenge and the myriad of innovative responses it
has provoked globally [178].

The review highlights the critical role of governance
and leadership in PHC resilience. Effective organizational
structure changes, legal reforms, and policy development
were crucial in creating adaptive healthcare systems
capable of meeting the dynamic challenges posed by the
pandemic. These findings resonate with the two strate-
gies of effective leadership and coordination empha-
sized by Pradhan et al. (2023), and underscore the need
for clear vision, evidence-based policy, and active com-
munity engagement in governance [178]. The COVID-19
pandemic posed significant challenges for PHC systems
globally. A pivotal response to these challenges was the
active involvement of key stakeholders in the decision-
making process. This inclusivity spanned across the spec-
trum of general practitioners, health professionals, health
managers, and patients. By engaging these vital contribu-
tors, it became possible to address their specific needs
and to design and implement people-centered services
effectively [41-43].

The development and implementation of col-
laborative, evidence-informed policies and national
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healthcare plans were imperative. Such strategies
required robust leadership, bolstered by political com-
mitment, to ensure that the necessary changes could be
enacted swiftly and efficiently [41, 45]. Leaders within
the health system were called upon to foster an envi-
ronment of good governance. This entailed promoting
increased participation from all sectors of the health-
care community, enhancing transparency in decision-
making processes, and upholding the principles of
legitimacy, accountability, and responsibility within the
health system [10]. The collective aim was to create a
more resilient, responsive, and equitable healthcare
system in the face of the pandemic’s demands.

In the wake of the COVID-19 pandemic, govern-
ments were compelled to implement new laws and
regulations. These were designed to address a range
of issues from professional accreditation and ethi-
cal concerns to supporting the families of healthcare
workers. Additionally, these legal frameworks facili-
tated the integration of emerging services such as tel-
emedicine into the healthcare system, ensuring that
these services were regulated and standardized [38,
40, 61]. A key aspect of managing the pandemic was
the establishment of effective and transparent com-
munication systems for patients, public health author-
ities, and the healthcare system at large [60, 61]. To
disseminate vital information regarding the pan-
demic, vaccination programs, and healthcare services,
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Table 3 Interventions to strengthen the resilience of PHC systems to respond to COVID-19 pandemic

PHC Governance and leadership
Organizational structure (6)

Law & regulations (5)

Policies & plans (13)

Communications & collaborations (6)

Community participation (8)

Effective leadership (2)
Monitoring & evaluation (6)

PHC Financing
Revenue raising (9)

Pooling of funds (7)

Purchasing of health services (5)

PHC Workforce
Recruitment (8)

Training & development (6)

Developing an integrated PHC system [21, 22]; Creating structural changes in PHC system as needed
[23, 24]; Establishing a connection between public health and primary health care [25-28]; Appointing
the national committee to monitor the performance of the PHC response [29]; Forming the Covid-19
research group [30, 31]; and creating a center to monitor the quality of vaccines [32].

Creating legal frameworks for the right of people at risk to access basic health services [33, 34]; Initiating
legislation for the integration of telehealth into existing practice models [35-38]; Passing the law on rights
of telemedicine users and providers [35, 39]; Establishing laws to support the families of health service
providers [40]; and Initiating legislation for full compensation of the cost of SARS-CoV-2 diagnostic testing
and paramedics [35].

Collaborative planning and policy making [41-43]; Evidence based planning and policy making [44-47];
Developing the national pandemic preparedness program [46, 48, 49]; Integrating the PHC into disaster
and emergency management policies [50]; Planning the essential services maintenance [51]; Prioritizing
pandemic response efforts for vulnerable and sensitive populations [17, 38, 52-58]; Planning the incident
response [50]; Developing the post-pandemic recovery plan [43]; Planning for sharing resources in a district
[43]; Linking strategic plans for immunization to national health plans [52]; Enforcing family medicine pro-
gram [56]; Adapting comprehensive and multi-sectoral strategies [59]; and Using the capacity of the private
sector to increase the coverage of health services [45, 59].

Strengthening communication systems and flows [29, 34, 43, 49, 54, 60-63]; Strengthening collaboration
between the national pandemic response team and the PHC authorities [28, 29, 47, 57, 63-67]; Strength-
ening international collaborations [54, 63]; Improving international communications and information
sharing [68]; Enforcing public-private collaborative governance [59, 69, 70]; and Collaborating with national
and international educational and research networks [56, 68, 71].

Developing community engagement and awareness protocols [54, 72], Creating a platform for expressing
community needs [73]; Increasing community health literacy [45, 49, 74-77]; Educating patients and profes-
sionals about the virtual care process [78, 79]; Encouraging the participation of the health system experts

in social media [68]; Empowering and informing the public through different media [21, 49, 53, 80, 81];
Establishing awareness campaigns [32, 41, 46, 57, 82-85] and Attracting the participation of leaders, donors
and non-governmental organizations [21, 25, 32, 40, 86].

Dynamic and responsive leadership [45], Community leadership development [28, 58].

Establishing effective and well-integrated surveillance systems [54, 61, 87]; Establishing monitoring

and evaluation system [21, 28, 31, 32, 46-49, 54, 61, 63, 88-91]; Establishing quality control system [47, 85,
92]; Administering quarterly districts-level stress tests [43]; Performing infrastructure and technology safety
assessments [50]; and Accrediting the integration of tele-health into existing health system [36].

Capacity building of states in health financing [43, 56]; Allocating sufficient funds [54, 67, 70, 85, 93-95];
Assuring sustainable funding [45, 68, 81]; Allocating independent funds for epidemics and pandemics man-
agement [45]; Allocating adequate financial resources for PHC [27, 45, 52, 56, 61, 96]; Providing mechanisms
to rapidly mobilize funds [43, 52, 54]; Using the financial reserve [45]; National and international borrowing
[25, 45]; and Funding for separate areas, workforce and telehealth [65].

Reinforcing the health insurance scheme [97]; Encouraging private insurance companies’ participation

in financing care during the pandemic [48, 52]; Launching state-specific free medicines and diagnos-

tics schemes [50]; Providing free medical care and treatment [82, 98]; Regional sharing and efficient use

of resources [99]; Increasing financial support plans for patients [48, 87]; and Making partnership with phone
companies to waive data charges for telemedicine-related services [100].

Using strategic purchasing [52]; Increasing purchasing flexibility [54, 101]; Reimbursing virtual care and tel-
emedicine services [65, 78, 102, 103, 103, 104]; Optimizing the balance of remote and in-person care pay-
ment for older adults [105] and Purchasing basic and para-clinical services from the private sector [21].

Proper allocation and distribution of manpower [29, 31, 44, 56, 84, 87, 106]; Building capacity for rapid
mobilization of health workers [29, 43, 54, 107, 108]; Ensuring an adequate number of staff and hiring
additional ones [17, 28, 29, 45, 63, 81, 85, 99, 109]; Having clear and transparent workflow [34]; Determining
the roles and responsibilities of all employees with focus on paramedics and local workers [45, 63]; Recruit-
ing technological support staff [102]; Encouraging students to participate in providing services [41, 73, 109];
and Recruiting and training volunteers [29, 40, 54].

Developing new training programs [28, 43,48, 72, 78,81, 95, 100, 103, 105, 110-115]; Continuous education
and training [31, 40, 47, 54, 56, 63, 72, 76, 80, 84, 85, 87, 88,91, 92, 101, 105, 108, 116-120]; Educational col-
laboration with Virtual University [21]; Upgrading academic curricula [121]; Increasing the student admission
capacity [121, 122]; and Providing intensive nursing training courses [121].
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Table 3 (continued)

Teamwork (7)

Protection (12)

Performance appraisal (1)
Compensation and reward (3)

Strengthening the existing network of community health workers [63, 65, 97, 123]; Forming multi-discipli-
nary primary care teams [17, 24, 27]; Forming patient-centered teams [104, 124]; Forming rapid response
public health teams [45, 95]; Forming COVID-19 (Emergency and risk) management teams [29]; Appointing
facility-based monitoring team [29]; and Effective team communication and collaboration [43, 81, 101, 108,
125].

Developing physical safety plan [85, 92, 122]; Periodic controlling of the health status of the employees
and large-scale screening [44, 48]; Providing suitable and well-ventilated workspace [45]; Promoting self-
care [45, 126, 127]; Applying personal resilience-building interventions [43, 45, 110, 114, 119, 128-131];
Providing psychological support [45, 54, 58, 85, 87, 89, 96, 107, 109, 116, 119, 126, 128, 131-133]; Reducing
the job stress [45, 134]; Ensuring access to testing for all staff [112, 135]; Using relaxation mechanisms [133];
Reducing reporting requirements [29]; Vaccinating the staff [63]; and Modifying the work schedule [29, 107,
126, 136].

Continuous evaluation of employees’ performance [49].

Designing an efficient incentive system [21, 27, 63, 136]; Using proper initiatives to motivate staffs [40, 46];
and Providing financial support [54, 109].

PHC Infrastructures, medical products and equipment

Healthcare facilities (8)

Medicine & Diagnostic kits (5)

Vaccines (4)

Medical equipment (5)

Digital infrastructure (8)

PHC Information system
Information systems (11)

Research (10)

PHC delivery
Defining services (14)

Developing and Using guidelines (8)

Infection prevention and control measures [137]; Reducing structural and physical obstacles to access facili-
ties [52, 54, 138]; Setting up vaccination centers in different places [32, 139]; Setting up point of care testing
laboratory [42, 137]; Creating molecular diagnostic laboratories in provinces [98]; Providing centralized
access centers for unattached patients [140]; Launching COVID-19 dedicated primary healthcare clinics [34,
51]; and Providing proper physical infrastructure for safe long-term storage of drugs and buffer stock [115].

Storing and redistributing basic medicines [21]; Providing sufficient supplies of medicine and diagnostic
kits [43, 45, 61, 63, 87, 88, 141, 142]; Preparing inventoried list of medicines, supplies, and devices (or lab
equipment) [50]; Creating a platform for the exchange of unused medical supplies between people [73];
and Mobilizing the drug delivery systems in remote areas with public-private partnership [34].

Using authentic vaccines [32]; Improving the quality of vaccines [32]; Receiving international vaccine
approvals [32]; and Facilitating the import of vaccines [32].

Promoting domestic capacity for medical technology [87]; Providing ultrasound diagnostics devices [36];
Providing adequate protection equipment [40, 45,47, 51,61, 63,88, 112, 116, 118, 143, 144]; Providing
telehealth equipment and digital diagnostic devices [17, 36, 145]; and Providing mobile health tools [146].

Developing fully functional telecommunications infrastructure with backup [27, 29, 34,62, 67, 73, 81, 89,
102,104, 113,116, 147, 148]; Setting up free Wi-Fi hotspots [100], Developing centralized public online
booking systems [140]; Launching virtual clinics [149]; Developing an online referral system [94]; Developing
universal centralized electronic immunization records [51]; Creating a website to manage voluntary dona-
tions [86]; and Developing mobile health applications [80, 132, 149].

Developing robust reliable health information system [45, 46, 49, 64, 87, 106, 150]; Developing an offline
health management information system [115]; Developing electronic health records [21-23, 37, 106, 113];
Developing strong surveillance system [26, 47, 61, 63, 74, 95]; Universal centralized electronic immunization
records [51]; Linking the existing data systems [21]; Creating management dashboards [23]; Mapping health
facilities regularly [43]; Controlling big data and inventory [24, 56, 92, 95, 106, 111]; Establishing and coordi-
nating early warning systems [38, 63]; and Using assistive intelligent technologies [68, 151].

Participating in national and international research networks [68]; Applying projections and modeling [52,
71, 90]; Conducting research on good practices, new information, diagnostic methods, and treatment

of COVID-19 [43, 44, 46, 68, 76, 152]; Piloting the implementation of plans to deal with the pandemic [63];
Mapping barriers to access essential services [43]; Determining socio-economic effects of quarantine [45,
101]; Conducting weekly telephone surveys [89]; Providing real-time feedback and guidance to inform
policy for future pandemics management [43, 47]; Investing in science, technology, and innovation [22];
and Improving the sharing of individual and population data and knowledge [26, 54, 113].

Defining integrated, alternative and flexible services [21, 111]; Revising services and classifying them into in-
person and out-of-person care departments [23]; Defining clear essential health services package [43, 54,
116]; Enabling patient-centric care [104, 124]; Implementing integrated non-communicable diseases pre-
vention and management program [93]; Linking immunization into national health plans [52]; Incorporating
screening services in a basic health package [82]; Providing emergency referral and transport [34, 45, 49];
Providing nurse-led primary care [153]; Establishing a mobile clinics [154, 155]; Launching fever clinics [25];
Providing home- based health services [47, 96, 136, 138, 156, 157]; Arranging shared medical appointments
to address several health problems of an individual [158]; and Designing specific and timely processes

for laboratory tests [63].

Using WHO PHC COVID-19 Guidance and checklists [29]; Non-physical examination guideline [60]; Antiviral
treatment guideline [63]; Guideline for communicable and non- communicable disease management

in pandemics [31, 135]; Mental health services guideline; Face to face care guideline [135]; Guidelines

for the care of vulnerable groups [23] ; and Telehealth guidelines [38, 39, 89, 147].
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In-person services (7)

Finding, testing, tracing, and quarantining patients [24, 28, 45, 48, 54, 63, 65, 91, 94, 133, 135, 159]; Having

effective COVID-19 vaccination [25, 45, 53, 83, 160]; Supporting people during quarantine or isolation [54,
65,77,82,112,159]; Administering rapid diagnostic tests [39, 69, 135]; Maintaining regular PHC services [26,
45,54, 56,61, 66,68, 87, 161]; Providing mental health and social care [38, 74, 78,120, 123, 140, 162]; and Pro-
viding health education services [78, 82, 138].

Telehealth services (10)

Arranging non-attendance referrals [21, 92]; Remote monitoring and follow-up [17, 29, 62, 135, 138, 163,

164]; Providing telemedicine visits [17, 25, 29, 34, 36-39, 45, 47,49, 62, 67, 69, 76, 81,94,99-101, 109, 112,
122,137,149, 158, 160, 165-172]; Providing teleconsultation [23, 39,49, 89,91, 103, 139, 141, 147,157,

163, 173-176]; Offering tele-pharmacy services [177]; Conducting telephone verbal screening [23]; Doing
robotic triage [145]; Launching COVID-19 and mental hotlines [80, 140, 149]; Offering mobile health services
[105, 149, 170]; and Offering online health services [17, 21,124,138, 167].

authorities leveraged various channels. Public media,
local online platforms, and neighborhood networks
were instrumental in keeping the public informed
about the ongoing situation and available services
[53, 60, 86]. For health professionals, digital commu-
nication tools such as emails and WhatsApp groups,
as well as regular meetings, were utilized to distrib-
ute clinical guidelines, government directives, and to
address any queries they might have had. This ensured
that healthcare workers were kept up-to-date with the
evolving landscape of the pandemic and could adapt
their practices accordingly [60, 144].

Healthcare facilities function as complex socio-
technical entities, combining multiple specialties and
adapting to the ever-changing landscape of health-
care needs and environments [179]. To navigate this
dynamic, policy makers must take into account an array
of determinants—political, economic, social, and envi-
ronmental—that influence health outcomes. Effective
management of a health crisis necessitates robust col-
laboration across various sectors, including government
bodies, public health organizations, primary health-
care systems, and hospitals. Such collaboration is not
only pivotal during crisis management but also during
the development of preparedness plans [63]. Within the
health system, horizontal collaboration among depart-
ments and vertical collaboration between the Minis-
try of Health and other governmental departments are
vital. These cooperative efforts are key to reinforce the
resilience of the primary healthcare system. Moreover,
a strong alliance between national pandemic response
teams and primary healthcare authorities is essential to
identifying and resolving issues within the PHC system
[29]. On an international scale, collaborations and com-
munications are integral to the procurement of essential
medical supplies, such as medicines, equipment, and vac-
cines. These international partnerships are fundamental

to ensuring that health systems remain equipped to face
health emergencies [63].

To ensure the PHC system’s preparedness and
response capacity was at its best, regular and effec-
tive monitoring and evaluation programs were put in
place. These included rigorous quarterly stress tests
at the district level, which scrutinized the infrastruc-
ture and technology to pinpoint the system’s strengths
and areas for improvement [43]. Furthermore, clinical
audits were conducted to assess the structure, pro-
cesses, and outcomes of healthcare programs, thereby
enhancing the quality and effectiveness of the services
provided [63]. These evaluation measures were crucial
for maintaining a high standard of care and for adapt-
ing to the ever-evolving challenges faced by the PHC
system.

Financial strategies played a critical role in enabling
access to essential health services without imposing
undue financial hardship. Various revenue-raising, pool-
ing, and purchasing strategies were implemented to
expand PHC financing during the pandemic, illustrating
the multifaceted approach needed to sustain healthcare
operations under strained circumstances [9, 19].

In response to the COVID-19 pandemic, the Indian
government took decisive action to bolster the coun-
try’s healthcare infrastructure. By enhancing the
financial capacity of states, the government was able
to inject more funds into the Primary Health Care
(PHC) system. This influx of resources made it pos-
sible to introduce schemes providing free medications
and diagnostic services [50]. The benefits of increased
financial resources were also felt beyond India’s bor-
ders, enabling the compensation of health services in
various forms. In Greece, it facilitated the monitor-
ing and treatment of COVID-19 through in-person,
home-based, and remote health services provided by
physicians in private practice. Similarly, in Iran, the
financial boost supported the acquisition of basic and
para-clinical services from the private sector [21, 65].
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These measures reflect a broader international effort
to adapt and sustain health services during a global
health crisis.

The COVID-19 pandemic presented a formidable
challenge to the PHC workforce worldwide. Healthcare
workers were subjected to overwhelming workloads
and faced significant threats to both their physical and
mental well-being. To build resilience in the face of this
crisis, a suite of interventions was implemented. These
included recruitment strategies, training and develop-
ment programs, enhanced teamwork, improved protec-
tive measures, comprehensive performance appraisals,
and appropriate compensation mechanisms, as docu-
mented in Table 3. To address staffing needs within PHC
centers, a range of professionals including general practi-
tioners, nurses, community health workers, and techni-
cal staff were either newly employed or redeployed from
other healthcare facilities [63]. Expert practitioners were
positioned on the frontlines, providing both in-person
services and telephone consultations, acting as gatekeep-
ers in the health system [49, 63]. Support staff with tech-
nological expertise played a crucial role as well, assisting
patients in navigating patient portals, utilizing new
digital services, and conducting video visits [102]. Fur-
thermore, the acute shortage of healthcare workers was
mitigated by recruiting individuals who were retired, not
currently practicing, or in training as students, as well as
by enlisting volunteers. This strategy was key to bolster-
ing the workforce and ensuring continuity of care during
the pandemic [109].

During the pandemic, new training programs were
developed to prepare healthcare staff for the evolving
demands of their roles. These comprehensive courses
covered a wide array of critical topics, including the cor-
rect use of personal protective equipment (PPE), the
operation of ventilators, patient safety protocols, infec-
tion prevention, teamwork, problem-solving, self-care
techniques, mental health support, strategies for man-
aging stress, navigating and applying reliable web-based
information, emergency response tactics, telemedicine,
and direct care for COVID-19 patients [74, 95, 100, 108,
110, 112, 117].

Acknowledging the psychological and professional
pressures faced by the primary healthcare work-
force, health managers took active measures to safe-
guard both the physical and mental well-being of their
employees during this challenging period [124]. Efforts
to protect physical health included monitoring health
status, ensuring vaccination against COVID-19, and
providing adequate PPE [63, 72]. To address men-
tal health, a variety of interventions were deployed to
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mitigate anxiety and related issues among frontline
workers. In Egypt, for instance, healthcare workers
benefited from psychotherapy services and adaptable
work schedules to alleviate stress [126]. Singapore
employed complementary strategies, such as yoga,
meditation, and the encouragement of religious prac-
tices, to promote relaxation among staff [133]. In the
United States, the Wellness Hub application was uti-
lized as a tool for employees to enhance their mental
health [132]. In addition to health and wellness initia-
tives, there were financial incentives aimed at motivat-
ing employees. Payment protocols were revised, and
new incentives, including scholarship opportunities
and career development programs, were introduced to
foster job satisfaction and motivation among health-
care workers [63].

The resilience of PHC systems during the pandemic
hinged on several key improvements. Enhancing health
facilities, supplying medicines and diagnostic kits, dis-
tributing vaccines, providing medical equipment, and
building robust digital infrastructure were all funda-
mental elements that contributed to the strength of
PHC systems, as outlined in Table 3. Safe and accessi-
ble primary healthcare was facilitated through various
means. Wheelchair routes were created for patients to
ensure their mobility within healthcare facilities. , dedi-
cated COVID-19 clinics were established, mass vaccina-
tion centers were opened to expedite immunization, and
mobile screening stations were launched to extend test-
ing capabilities [23, 33, 63, 140].

In Iran, the distribution and availability of basic medi-
cines were managed in collaboration with the Food and
Drug Organization, ensuring that essential medications
reached those in need [89]. During the outbreak, per-
sonal protective equipment (PPE) was among the most
critical supplies. Access to PPE was prioritized, particu-
larly for vulnerable groups and healthcare workers, to
provide a layer of safety against the virus [63]. Vaccines
were made available at no cost, with governments taking
active measures to monitor their safety and side effects,
to enhance their quality, and to secure international
approvals. Furthermore, effective communication strat-
egies were employed to keep the public informed about
vaccine-related developments [32, 83].

These comprehensive efforts underscored the com-
mitment to maintaining a resilient PHC system in the
face of a global health every individual in the com-
munity could access healthcare services. To facilitate
this, free high-speed Wi-Fi hotspots were established,
enabling patients to engage in video consultations
and utilize a range of e-services without the barrier of
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internet costs crisis. Significant enhancements were
made to the digital infrastructure. This expansion
was critical in ensuring that [30, 54]. Complementing
these measures, a variety of digital health tools were
deployed to further modernize care delivery. Coun-
tries like Nigeria and Germany, for instance, saw the
introduction of portable electrocardiograms and tel-
emedical stethoscopes. These innovations allowed for
more comprehensive remote assessments and diag-
nostics, helping to bridge the gap between traditional
in-person consultations and the emerging needs for
telemedicine [141, 180].

Throughout the COVID-19 pandemic, targeted inter-
ventions were implemented to bolster information sys-
tems and research efforts, as outlined in Table 3. Key
among these was the advancement of a modern, secure
public health information system to ensure access to
health data was not only reliable and timely but also
transparent and accurate [33, 45, 49]. The "Open Notes"
initiative in the United States exemplified this effort,
guaranteeing patient access to, and editorial control
over, their health records [141]. Management strategies
also promoted the "one-health" approach, facilitating the
exchange of health data across various departments and
sectors to enhance public health outcomes [10].

In addition to these information system upgrades,
active patient surveillance and early warning systems
were instituted in collaboration with public health agen-
cies. These systems played a pivotal role in detecting
outbreaks, providing precise reports on the incidents,
characterizing the epidemiology of pathogens, tracking
their spread, and evaluating the efficacy of control strate-
gies. They were instrumental in pinpointing areas of con-
cern, informing smart lockdowns, and improving contact
tracing methods [33, 63, 72]. The reinforcement of these
surveillance and warning systems had a profound impact
on shaping and implementing a responsive strategy to the
health crisis [10].

To further reinforce the response to the pandemic,
enhancing primary healthcare (PHC) research capacity
became crucial. This enabled healthcare professionals
and policymakers to discern both facilitators and bar-
riers within the system and to devise fitting strategies
to address emerging challenges. To this end, formal
advisory groups and multidisciplinary expert panels,
which included specialists from epidemiology, clini-
cal services, social care, sociology, policy-making, and
management, were convened. These groups harnessed
the best available evidence to inform decision-mak-
ing processes [30]. Consequently, research units were
established to carry out regular telephone surveys and
to collect data on effective practices, as well as new
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diagnostic and therapeutic approaches [31, 89]. The
valuable insights gained from these research endeavors
were then disseminated through trusted channels to
both the public and policymakers, ensuring informed
decisions at all levels [36].

The COVID-19 pandemic acted as a catalyst for the
swift integration of telemedicine into healthcare sys-
tems globally. This period saw healthcare providers lev-
erage telecommunication technologies to offer an array
of remote services, addressing medical needs such as
consultations, diagnosis, monitoring, and prescriptions.
This transition was instrumental in ensuring care conti-
nuity and mitigating infection risks for both patients and
healthcare workers, highlighting an innovative evolution
in healthcare delivery [170, 181].

Countries adapted to this new model of healthcare
with varied applications: Armenia established tel-
ephone follow-ups and video consultations for remote
patient care, while e-pharmacies and mobile health
tools provided immediate access to medical informa-
tion and services [29]. In France and the United States,
tele-mental health services and online group support
became a means to support healthy living during the
pandemic [147, 158] . New Zealand introduced the
Aroha chatbot, an initiative to assist with mental health
management [139].

The implementation and effectiveness of these tel-
ehealth services were not limited by economic barri-
ers, as underscored by Pradhan et al. (2023), who noted
the key role of telemedicine in low and middle-income
countries. These countries embraced the technology to
maintain health service operations, proving its global
applicability and utility [178]. The widespread adoption
of telemedicine, therefore, represents a significant and
perhaps lasting shift in healthcare practice, one that has
redefined patient care in the face of a global health cri-
sis and may continue to shape the future of healthcare
delivery [170, 178, 181].

Conclusion

The study highlighted PHC strengthening strategies in
COVID-19 time . Notably, the adaptations and reforms
spanned across governance, financing, workforce man-
agement, information system, infrastructural readiness,
and service delivery enhancements. These interventions
collectively contributed to the robustness of health sys-
tems against the sudden surge in demand and the mul-
tifaceted challenges imposed by the pandemic and
resulted.

Significantly, the findings have broader implications
for health policy and system design worldwide. The
pandemic has highlighted the critical need for resilient
health systems that are capable of not only responding
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Fig. 4 A model for strengthening the resilience of the primary health care system

to health emergencies but also maintaining continu-
ity in essential services. The strategies documented
in this review serve as a template for countries to for-
tify their health systems by embedding resilience into
their PHC frameworks (Fig. 4). Future health crises can
be better managed by learning from these evidenced
responses, which emphasize the necessity of integrated,
well-supported, and dynamically adaptable health care
structures.

Looking ahead, realist reviews could play a pivotal role
in refining PHC resilience strategies. By understand-
ing the context in which specific interventions succeed
or fail, realist reviews can help policymakers and prac-
titioners design more effective health system reforms,
as echoed in the need for evidence-based planning in
health system governance [9] . These reviews offer a
methodological advantage by focusing on the causal-
ity between interventions and outcomes, aligning with
the importance of effective health system leadership
and management [50, 182] . They take into account the
underlying mechanisms and contextual factors, thus pro-
viding a nuanced understanding that is crucial for tailor-
ing interventions to meet local needs effectively [28, 86]
, ultimately leading to more sustainable health systems
globally. This shift towards a more analytical and context-
sensitive approach in evaluating health interventions,

as supported by WHO’s framework for action [2, 10] ,
will be crucial for developing strategies that are not only
effective in theory but also practical and sustainable in
diverse real-world settings.

Limitations and future research

In our comprehensive scoping review, we analyzed 167
articles out of a dataset of 4,315, classifying 194 interven-
tions that build resilience in primary healthcare systems
across the globe in response to pandemics like COVID-
19. While the review’s extensive search provides a sweep-
ing overview of various strategies, it may not capture
the full diversity of interventions across all regions and
economies. Future research should focus on meta-analy-
ses to evaluate the effectiveness of these interventions in
greater detail and employ qualitative studies to delve into
the specific challenges and successes, thus gaining a more
nuanced understanding of the context. As the review
includes articles only up to December 31, 2022, it may
overlook more recent studies. Regular updates, a broader
linguistic range, and the inclusion of a more diverse array
of databases are recommended to maintain relevance and
expand the breadth of literature, ultimately guiding more
focused research that could significantly enhance the
resilience of PHC systems worldwide.
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Appendix 1

Table 4 Main characteristics of included studies

No First Author’s Year of Country Type Method Reference
Name Publication

1 Bipin Adhikari 2022 UK Review Scoping review  Adhikari B, Mishra SR, Schwarz R. Transform-
(narrative ing Nepal's primary health care delivery system
synthesis of lit-  in global health era: addressing historical and cur-
erature) rent implementation challenges. Globalization

and Health. 2022 Dec;18(1):1-2.

2 Limor Adler 2022 Israel Original article Cross-sectional ~ Adler L, Vinker S, Heymann AD, Van Poel E, Willems
study S, Zacay G. The effect of the COVID-19 pandemic

on primary care physicians in Israel, with compari-
son to an international cohort: a cross-sectional
study. Israel Journal of Health Policy Research.
2022 Dec;11(1):1-0.

3 Prince A. Adu 2022 Canada Review Scoping review  Adu PA, Stallwood L, Adebola SO, Abah T, Okpani
Al. The direct and indirect impact of COVID-19
pandemic on maternal and child health services
in Africa: a scoping review. Global Health Research
and Policy. 2022 Dec;7(1):1-4.

4 Thamra Al Ghafri 2021 Oman Original article Descriptive Al Ghafri T, Al Ajmi F, Al Balushi L, Kurup PM, Al
cross-sectional  Ghamari A, Al Balushi Z, Al Fahdi F, Al Lawati H,
study Al Hashmi S, Al Maniji A, Al Sharji A. Responses

to the pandemic covid-19 in primary health care
in oman: muscat experience. Oman Medical
Journal. 2021 Jan;36(1):e216.

5 Ahmed Alboks- 2021 UK Original article Qualitative : Alboksmaty A, Kumar S, Parekh R, Aylin P. Man-

maty semi-structured agement and patient safety of complex elderly
interviews patients in primary care during the COVID-19

pandemic in the UK—Qualitative assessment. Plos
one. 2021 Mar 29;16(3):0248387.

6 Yohualli Balderas- 2022 us Policy brief HEALTH POLICY  Anaya YB, Mota AB, Hernandez GD, Osorio A,

Medina Anaya Hayes-Bautista DE. Post-pandemic telehealth
policy for primary care: an equity perspective. The
Journal of the American Board of Family Medicine.
2022 May 1;35(3):588-92.

7 Enric Aragones 2022 Spain Original article Cross-sectional  Aragones E, del Cura-Gonzalez |, Herndndez-Rivas

study L, Polentinos-Castro E, Fernandez-San-Martin Ml,
Lopez-Rodriguez JA, Molina-Aragonés JM, Amigo
F, Alayo |, Mortier P, Ferrer M. Psychological impact
of the COVID-19 pandemic on primary care
workers: a cross-sectional study. British Journal
of General Practice. 2022 Jul 1;72(720):e501-10.

8 Christine Ashley 2021 Australia Original article Qualitative Ashley C, James S, Williams A, Calma K, Mcinnes
descriptive S, Mursa R, Stephen C, Halcomb E. The psycho-
study logical well-being of primary healthcare nurses

during COVID-19: A qualitative study. Journal
of Advanced Nursing. 2021 Sep;77(9):3820-8.

9 Bishnu Bahadur 2020 Canada Original article Cross-sectional  Bajgain BB, Jackson J, Aghajafari F, Bolo C,

Bajgain study Santana MJ. Immigrant Healthcare Experiences
and Impacts During COVID-19: A Cross-Sectional
Study in Alberta, Canada. Journal of Patient Experi-
ence. 2022 Jul;9:23743735221112707.

10 Mobolane Balo- 2022 Nigeria Original article Quialitative Balogun M, Banke-Thomas A, Gwacham-Anisiobi

gun study U, Yesufu V, Ubani O, Afolabi BB. Actions and adap-

tations implemented for maternal, newborn

and child health service provision during the early
phase of the COVID-19 pandemic in Lagos,
Nigeria: qualitative study of health facility leaders.
Annals of Global Health. 2022;88(1).
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