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Abstract
Introduction
During epidemics such as COVID-19, healthcare workers (HCWs) face several challenges, leading to a shortage and weakening of human resources. To address this issue, employing effective strategies is essential in maintaining and strengthening human resources during outbreaks. This study aimed to gather and classify strategies that could retain and strengthen human health resources during epidemics.

Methods
In this scoping review, all studies published about strategies for maintaining and strengthening HCWs in epidemics were collected from 4 international databases, including PubMed, Embase, Scopus, and Web of Science. The English language articles published after 2000 up until June 2022 recommended specific strategies regarding the research question. Then, they were analyzed and classified according to thematic analysis based on Braun and Clarke 6 phases protocols.

Results
In total, 9405 records were screened, of which 59 articles were included, and their full texts were reviewed. Fifty factors were identified and classified into five themes: Instruction, Protection, Supporting, Caring, and Communication. Most of the suggestions were conducted in high-income countries and related to the Supporting theme.

Discussion
The majority of strategies discussed in the literature addressed only one or two aspects of human resources. This study provides a holistic perspective on these issues by providing a thematic map of different strategies for strengthening and maintaining HCWs during epidemics. Considering the multidimensionality of human nature, it is suggested that policymakers and managers of health systems provide facilities that simultaneously address a wide range of needs.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12960-023-00844-2.
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Introduction
The World Health Organization (WHO) reported a pneumonia outbreak on December 31st, 2019, that seemed to be associated with a seafood wholesale market in Huanan, Wuhan Province, China [1]. It was identified in early January 2020 that the pathogenic agent was a novel beta-coronavirus with over 85% similarity to a bat SARS coronavirus (SARS-CoV). SARS-CoV-2 and Coronavirus disease 2019 (COVID-19) have been named the new virus and the disease, respectively. The epidemic of COVID-19 virus has spread globally through human-to-human transmission and was declared an international health emergency on January 30th, 2020. [1, 2]. According to official figures, as of September 7th, 2022, 230 countries, areas, or territories were affected, with 603,711,760 confirmed cases and 6,484,136 deaths [3].
In the wake of the epidemics, all capacities have been challenged in preparing for and responding to the disease. Different strategies are used in various countries to combat viral transmission. Nevertheless, the relative success of these strategies depends on the resilience of health systems across all levels. As a result of the COVID-19 pandemic, most health systems have revealed their limitations [4].
According to the WHO's documents, the health workforce is considered one of the health systems' main blocks and key input components [5]. It is a crucial element for the resilience of health systems in facing various natural and human disasters [6]. Also, these events, including epidemics, are typically followed by an increase in healthcare workers' mortality, injury, and disease, along with a deterioration of healthcare systems' human resources [7].
In the aftermath of epidemics, healthcare workers (HCWs) have to deal with the incredible pressure of physical and psychological issues [8]. From January 2020 to May 2021, mixed analytical approaches in WHO's report estimated a range between 80,000 to 180,000 (with a central population-based estimate of 115 500) mortalities among HCWs from COVID-19 [9]. While HCWs represent approximately 1–3% of the population in different countries, about 14% of COVID-19 cases involved HCWs. Furthermore, this ratio can be as high as 35% in some countries [10].
Around the globe, it is estimated that stress, anxiety, depression, insomnia, anger, and fear represent only a tiny minority of all reported injuries among HCWs [11, 12]. Additionally, the medical staff is faced with a double burden of work challenges and psychological stress caused by increased workload, inadequate protective equipment, the observation of colleagues and patients dying, the fear of contracting and transmitting diseases to their family members, the necessity of tolerating quarantine as solitary confinement and social isolation, as well as the dilemma of allocating drugs and hospital equipment to patients in the absence of their family members [12–22].
In these circumstances, many HCWs decide to cease employment. This problem has been noted in the United States [23] and is expected to worsen in low-income countries [24]. Various factors lead to the shortage of HCWs, some of which include their decision to quit their job, life-threatening infections, and the mortality of HCWs. This vicious cycle places renewed strain on the other organization's resources and results in the health systems' collapse [25, 26].
Therefore, one of the most critical issues during epidemic diseases is retaining and strengthening human health resources [27]. While many scattered approaches have been proposed for the maintenance and reinforcement of human resources during epidemics, it is required to conduct a comprehensive study with a functional thematic analysis of these strategies. In this study, we gathered and evaluated potential strategies to improve and sustain human health resources during epidemics using the scoping review methodology.

Methods
This scoping study aims to draw attention to the scope, range, and nature of research activities, describing their results and synthesizing those findings into strategies for maintaining and strengthening HCWs during epidemics [28]. Because there have only been a few comprehensive studies in this field and the research question covers a wide range of topics, a scoping review was chosen as the preferred method for this study. In this regard, the five-step approach proposed by Arksey and O'Malley in 2005 has been utilized. Specifically, these steps involved: (1) identifying the research question and the purpose of the study; (2) locating related studies; (3) selecting those studies; (4) charting the data; and (5) analyzing, summarizing, and reporting the results [28]. More details on these steps can be reviewed in Fig. 1.[image: ]
Fig. 1Scoping review methodological steps


Search strategy
This study's research question was "What strategies can be used to maintain and strengthen the health care workers during epidemics?” The investigation was conducted using international databases, including PubMed, Embase, Scopus, and Web of Science. There are three components to the research question: "maintaining and strengthening", "the health care workers", and "epidemics". Upon completion of the primary search, related studies were reviewed to determine the final keywords for searching. The "AND" operator was employed between each component, and the "OR" operator was also used between synonymous terms. The documents' titles, abstracts, and keywords were searched for relevant results. Also, Mesh Terms were utilized to search for publications in the PubMed database. An illustration of the search strategy and keywords used in searching is presented in Table 1. A total number of 8737 documents were found via searching "strategy" and keywords. In order to manage the references, we employed the ENDNOTE edition X9 program.Table 1Search strategy on international databases


	PIO
	#1 AND #2 AND #3
	Strategy

	P
	Endemic OR Epidemic OR Pandemic OR Disease outbreak
	#1

	I
	Retention OR Sustain OR Maintain OR Resil* OR Burnout
	#2

	O
	Physician OR Nurse OR Healthcare Provider OR Healthcare Professional OR Medical Staff OR Health Personnel OR Health Workforce
	#3





Selection process
Inclusion and exclusion criteria, including time, language, and subject area are available in Table 2. The present study covers English papers published over 22 years (2000–2022), totaling 8477 publications. The duplicate publications were removed from this list by eliminating 2875 articles. All titles were checked, and those related to the research question that matched the inclusion criteria were selected. Then, the abstracts were reviewed, and the papers that met the inclusion criteria were chosen. Overall, the full text of each research paper was reviewed and analyzed after evaluating the titles and abstracts of 5602 based on inclusions and exclusions criteria with emphasis on two criteria:	A)
The simultaneous presence of three aspects of "maintaining and strengthening", "epidemics", and "health care workers".

 

	B)
The proposal of specified and precise strategies.

 



Table 2Inclusion and exclusion criteria


	Criterion
	Inclusion
	Exclusion

	Time period
	2000–June 2022
	Any study outside these dates

	Language
	English
	Non-English

	Subject area
	Related to the research question
	Non-related to the research question




As a precaution, to reduce the error possibility, all titles and abstracts were reviewed independently by two researchers (S.V. and A.J.). In case of disagreement, a third researcher (Z.Z.) would make the final decision. Six studies out of 72 were excluded due to the unavailability of their full text. Also, nine studies were excluded for their irrelevancy to the research question. Finally, by incorporating two studies from hand-search studies, the final 59 studies were included. Figure 2 illustrates the summary of this process.[image: ]
Fig. 2Selection process (PRISMA flow diagram)



Data extraction and analysis
The relevant data were gathered from the papers and summarized in a table. This table, which is in Additional file 1: Appendix 1, includes the title of the research, country, type of study, focus, and relevant findings in the research. The results were categorized and integrated by thematic analysis based on Braun and Clarke's 6-phase framework, which is an inductive approach. These phases include familiarizing with data, generating initial codes, searching for themes, reviewing themes, defining themes, and writing up the report [29].


Results
In this study, we examined the results of articles that provided strategies for maintaining, strengthening, and sustaining human resources during epidemic adversities. More studies were conducted in the United States and the United Kingdom. One study represented dentists as the study population, while 46 concerned general healthcare workers. Correspondingly, five studies focused on physicians, and eight were based on nurses. These details and other characteristics of included studies can be found in Table 3. Furthermore, based on the thematic analysis of the proposed strategies, 15 sub-themes were compiled from five main themes: Instruction, Protection, Supporting, Caring, and Communication (shown in Table 4).Table 3Characteristics of included literature


	Characteristics
	Type
	Number of studies

	Countries’ economic status
	High-income
	25

	Upper-middle income
	2

	Lower-middle income
	5

	Low income
	0

	Not mentioned country
	27

	Total
	59

	Study population
	HCWs
	45

	Physicians
	5

	Nurses
	8

	Dentist
	1

	Total
	59



Table 4Themes, sub-themes and strategies


	Theme
	Subthemes
	Strategies
	Number of references

	Instruction
	Creating educational networks
	Creating educational networks to share successful experiences and the most up-to-date information about the disease, ways of prevention, protection, and treatment measures
	7

	Providing educational programs
	Meeting the educational needs of HCWs in various aspects, including lifestyle, mental health, mental exercises such as mindfulness practices or meditation, clinical skills innovation implementation stages, and infection control methods
Use of webinars, software, QR codes, text messages or presented websites, and digital packages to facilitate staff educating
Provide preparedness plans to deal more with emergencies
	24

	Protection
	Virtual practicing
	Use of telemedicine for in-home screening
Referral stations to the medical staff via video communication
Using Tele-ICU
	7

	Protective measures and equipment supply
	Supplying personal protective equipment
Providing vaccines and diagnostic tests for medical staff and their families
Establishing a suitable place to quarantining sick and suspicious HCWs
Disinfection of surfaces regularly
Considering transportation facilities for HCWs to prevent disease transmission
	20

	Revising and adjusting work shifts
	Using special staffing models
Not using vulnerable people (elderly, physically weak, etc.) in the frontline
Reorganizing work shifts to reduce the spread of disease among HCWs
	4

	Early detection
	Continuous monitoring of the condition of the HCWs for early detection
Quarantining the suspicious or sick staff
	3

	Supporting
	Psychological support
	Organizing a specialized psychological team to provide counseling
Establishing psychological first aid platform to provide counseling
Celebrating patients' recovery to boost positive energy
Allocating space to keep alive the memory of deceased HCWs
Arranging breathing exercises to reduce work-related stress
Helping the work community by make meaning of the event, and then helping personnel to look hopefully to the future
Sending supportive and motivational messages to patients, managers, and prominent social activists
Limit exposure to disaster related and other negative media
	21

	Peer support
	Creating a culture of support and a sincere atmosphere among HCWs to support each other
Holding Schwartz rounds
	20

	Welfare facilities
	Considering the appropriate space and time for HCWs to rest
Providing parking, lodging & allocating centers for child care staff
Providing easy access to healthy water and food for HCWs
	12

	Professional support
	Delegation of powers for decentralized decision-making
Involvement of HCWs in the decision-making process
Establishing organizational justice and creating a flexible organizational culture to increase teamwork atmosphere
Rewards and financial support
Design resilience model to anticipate, plan and deter responder risk
HCW support during disputes with patients' families
Facilitating communication between the patient and his family to reduce the workload caused by the supportive role of the treatment staff
	11

	Workload support
	Recruitment of new employee
Developing a clear and realistic plan to reduce workload
Deprioritize non-essential projects to reduce workload
Organizing volunteer forces to compensate for labor shortages
Strategic distribution of human resources by reviewing the work-shift program
Using a support team consisting of specialists ready to work in various fields, including palliative medicine and dental team
	15

	Caring
	Psychological care services
	Using health applications to provide medical services
Holding group therapy sessions and using special treatment techniques such as CBT
Retraining counselors and psychologists and teach them treatment techniques to provide adequate human resources
Use Medications for depression, anxiety, sleep disorders, or a combination of any or all of these
	10

	Non-psychological care services
	Prioritizing HCWs and their families in treatment and drug allocation
Providing services through narrative medicine
	3

	Communication
	Active communication
	Establishing explicit, effective, and honest communication from the manager with the staff
Managers' personal visits to the departments and have regular sessions to check and compensate for the shortcomings various areas
	15

	Passive communication
	Creating a communication network to receive feedback
Setting up hotlines to hear the HCWs' concerns
	5




Instruction
Creating educational networks
An educational network can be set up at the local, national, and international levels to facilitate the sharing of successful experiences and updated information regarding the spread of disease, protection, prevention, and therapeutic measures [18, 30–35]. For instance, such content can be created on social media and under the supervision of health education organizations.

Providing educational programs
The educational requirements of the medical community can also be addressed in diverse areas, including lifestyle skills [21, 35–39], as well as mental health issues [8, 13, 14, 17, 21, 31, 33, 35–49], mental skills training such as mindfulness practices and meditation [21, 37, 39, 45], as well as clinical skills [14, 23, 39], and infection control methods [8, 12, 21, 30, 35]. Programs like these can be offered through online webinars [38, 50], smartphone applications [21, 49], QR codes [33], or even digital packages [51]. In addition, HCWs, particularly their families, can learn to adapt to emergency preparedness programs from reputable websites [35, 52].


Protection
Virtual practicing
The risk of infection among physicians can be reduced with remote care models such as telemedicine. These establish a social distance between HCWs and patients and prevent hospital overcrowding. This technology allows patients to receive initial screening and treatment without being physically present [14–16, 21, 53–55].

Protective measures and equipment supply
The availability of Personal Protective Equipment (PPE), including N95 masks or gloves, is one of the critical factors that contribute to health care workers' willingness to serve in emergencies and epidemics [8, 17, 23, 30, 35, 36, 41, 49, 52, 56–61]. Further, it is essential to provide vaccines and diagnostic tests to healthcare providers and their families [23, 30]. It may also be necessary to reprocess protective equipment [59] and establish a healthcare facility for isolating sick or suspicious individuals [30, 44]. Some effective measures can be taken to prevent infection of HCWs, including the use of infection control checklists [24], disinfecting surfaces regularly (based on the microorganism and the latest information) [56], and providing transportation facilities for HCWs during outbreaks [23, 44, 58].

Revising and adjusting work shifts
One method to reduce the shortages of healthcare workers during epidemics is using staffing models informed by epidemiology [8]. Additionally, to minimize injuries among medical staff, human resources might be allocated strategically, and it is suggested not to place vulnerable individuals (the elderly or those with underlying diseases) on the front lines [8, 30, 47, 56].

Early detection
In order to ensure the safety of HCWs, it is prudent to monitor their health status and implement measures to quarantine patients who appear to be positive or suspicious [8, 27, 62].
A comprehensive model was done in a hospital in Singapore based on three phases: "(1) enforcing reporting of HCWs with acute respiratory illness (ARI) to the institution’s staff clinic for monitoring; (2) conducting ongoing syndromic surveillance to obtain early warning of potential clusters of COVID-19; and (3) outbreak investigation and management " which is a successful example of this strategy [27].


Supporting
Psychological support
It is recommended to set up a special team of psychiatrists and psychologists to reduce fatigue and burnout among front-line employees [36, 41, 46, 61, 63]. Several studies have proposed using psychological first aid platforms [17, 39] to address emergency mental issues of HCWs [21, 31, 34, 40, 44, 50, 64]. Additionally, organizations can provide psychological support by celebrating patients' recovery, allocating space to honor the memory of deceased healthcare workers, and arranging breathing exercises to reduce work-related stress [12]. Making meaning of the event and helping personnel look hopefully to the future can boost the work community [21, 35, 37, 61]. Instilling a sense of empathy with the front-line workers and sending supportive and motivational messages from patients, managers, and prominent social activists are suggested, too [21, 32, 33, 64]. Also, taking measures towards limiting exposure to disaster and other related negative media may prevent more psychological injuries for HCWs [35].

Peer support
To alleviate the psychological burden caused by crises, cultivating a communicational network and a cordial atmosphere among healthcare workers is suggested. This network enables them to support one another, express empathy, and involve themselves more frequently. In addition, this network offers peer support during quarantine. [12, 19–21, 30–34, 36, 39, 41, 42, 45, 46, 48, 61, 63, 65, 66].

Welfare facilities
As healthcare workers perform vital duties in epidemic situations, ensuring their physical and mental well-being is of utmost importance. Several recommendations have been made in order to accomplish this purpose. These include sufficient holidays, break times and breakrooms, and easy access to drinking water and food during the working shifts. Locating centers for the care of children of HCWs during school closures, besides providing parking spaces and accommodation, are other suggestions of this sub-theme [17, 20, 33–35, 37, 39, 42, 44, 45, 58, 66].

Professional support
It is suggested that HCWs be involved in decision-making and empowered to delegate the requisite authority for decentralized decision-making [14, 37, 43]. Several approaches have been proposed in the literature to strengthen and maintain human resources, such as designing a resilience model to anticipate, plan and deter responder risk [21, 61], creating organizational justice besides promoting a flexible organizational culture based on a teamwork atmosphere [21, 37, 38, 43, 61], offering rewards and financial support [48, 67], and extending support to HCWs during times of conflict with patients' families [23]. Furthermore, it is also conceivable for a third party to facilitate or mediate communication between the patients and their families, which will relieve HCWs and especially nurses of work-related stress [48].

Workload support
A strategic allocation of human resources contributes enormously to compensating for labor shortages and reducing workloads and burnout. This can be ensured by developing a clear and realistic plan [19, 31, 32, 43], deprioritizing non-essential projects [60], requiring new employees from a wide variety of front-line clinicians [60, 61], organizing the volunteers [17, 30], modifying work-shift schedules, and taking measures to provide remote care [17, 38, 39, 42, 47]. In an emergency, it is reasonable to assemble a support team comprising ready-to-work specialists with experience in health-related fields, such as pharmacists, dentists [8, 23, 34, 68].


Caring
Psychological care services
Psychological trauma requires the commitment of supervisors and managers to provide treatment. In this regard, it is advisable to institute protocols for ongoing assessment and evaluation of healthcare workers' mental health, besides considering the deployment of dedicated teams for early intervention and treatment of traumatized individuals [14, 33, 36, 39, 41, 48, 66]. Also, some other strategies are proposed, such as providing medical applications to screening and delivering specialized medical services [39, 46, 69], conducting group therapy sessions or medication-based therapy [33, 39], and employing special treatment techniques such as cognitive behavioral therapy (CBT) to solve and deal with psychological ailments [70]. In order to provide the human resources for these approaches, counselors and psychologists need to be well-versed in treatment practices [70].

Non-psychological care services
The two strategies outlined in this sub-theme aim to provide particular treatment and drug allocation to HCWs and their families and use narrative medicine to provide services for them [32, 37, 59].


Communication
Active communication
It has been ascertained that explicit, effective, and honest communication among managers and HCWs results in increased security, unity, teamwork [37, 47, 61], and resilience in the HCWs [14, 21, 31, 42]. Because HCWs expect to be understood and acknowledged, managers are advised to be aware of their concerns and respond appropriately. Also, enhancing communication with HCWs is crucial in ensuring a resilient environment [18, 35, 67]. Specifically, hospital managers have been asked to visit hospital wards [33, 48]. Moreover, regular sessions [21] and active communication are considered for problem resolution [21, 23, 27].

Passive communication
Initiating hotlines to respond to HCWs' needs and queries swiftly and effectively [11, 18, 56] and developing a communication network to obtain feedback are other suggested strategies for this sub-theme [58, 71].



Discussion
The purpose of this study was to collect data on strengthening and retaining methods of HCWs in epidemics. Strategies proposed in most papers have not been studied in specific geographical areas, and the target population of most cases was all HCWs. In sum, the findings show that the three categories of "Instruction", "Protection", and "Supporting" can prevent harm. Conversely, strategies mentioned in the "Caring" and "Communication" categories can address health care workers' possible injuries. Furthermore, the most suggested strategies are related to the themes of "Instruction", "Protection", and "Supporting", respectively, and the ones mentioned in "Treatment" and "Feedback" are significantly less than the previous three themes.
Considering this difference, prevention must be prioritized over treatment in strengthening and maintaining health workers. In addition, among the sub-themes, the most frequently discussed factor were Training Programs, Protection and Equipment Provision, Professional Support, Peer Support, and the Intelligent Use of Human Resources, respectively. However, due to the difference in the context of different regions, it is preferable that managers and policymakers choose and implement the suggested strategies based on their specific circumstances.
Healthcare systems face new challenges as a new disease emerges and spreads rapidly across different nations. In situations like that, it is essential to prepare the system and its employees for unfamiliar circumstances by educating the staff with the help of various formal and informal instructions. When addressing an epidemic crisis, physicians and nurses must acquire the latest information about that disease. Aside from this, due to the high workload and psychological stress that exists during this time, staff can be trained in various fields, especially in developing positive lifestyles and personal resilience [36]. Moreover, it may be feasible to provide tailored educational packages for HCWs through digital packages [51]. Furthermore, with the emergence of social networks in communities, it is recommended to use these platforms to share HCWs' experiences and knowledge. [18, 34].
As HCWs are on the frontline of managing epidemics, they may quickly become infected. Therefore, one of the most practical and vital strategies is safeguarding and reducing the risk of disease transmission among them. Under these circumstances, personal protective equipment (PPE) is essential for healthcare workers [56]. The early detection of infected HCWs is another critical issue in this context. Accordingly, Singapore's most significant medical hospital has implemented a three-stage public reporting model. This model includes establishing a self-reporting system based on suspicious cases, identifying and screening persons in contact with suspected cases, and initiating quarantine alongside necessary treatment for sick employees. In this instance, only 14 of 4411 hospital staff members tested positive for COVID-19 over 16 weeks, and these results indicate that the process has been so effective. Additionally, Virtual Practicing is another suggestion that can cut down face-to-face visits and provide high-quality care to patients, reducing the spread of diseases among HCWs [55]. The advantage of this strategy is its overlapping with the themes of support and treatment by reducing workload and facilitating the provision of medical services to health personnel in need [27]. There are, however, several limitations to this intervention. These include the high costs, the requirement of building multiple infrastructures, the potential for system disruptions, and the current workforce's reluctance to undergo significant changes [54].
Human resources need to cope with the new outbreak and be prepared to take protective measures to reduce the risk of infection. However, their organizations, managers, and peers will always require support and assistance. Consequently, the majority of the strategies are related to supporting healthcare workers. HCWs need different forms of support during epidemics, including psychological support, welfare facilities, and professional assistance, for which managers are primarily responsible. It is unavoidable that managers create teams of psychological experts and provide counseling services to HCWs to deal with the effects of the existing workload [34]. It is also notable that HCWs can support and help each other independently of their managers to reduce the stress of these sensitive situations [42], and it is without a doubt the role of management to foster such a supportive culture and sincere ambiance [49]. Another key strategy is the wise use of human resources and their strategic distribution by reviewing shift schedules and enlisting volunteer workers in the HCWs' support [30, 47]. Considering that many strategies have been proposed and implemented regarding the psychological support of HCWs, a systematic review is recommended in this context.
Considering the above points, the proposed elements for the three themes of Instruction, Protection, and Supporting are more closely aligned with preventing injury. The reality is that some HCWs are adversely affected by severe injuries that require appropriate treatment when they become physically or mentally ill. Meanwhile, mental health issues, which are more common and more challenging to diagnose, are suggested to be addressed in greater detail. As an additional measure, improving medical facilities for HCWs' families' needs can be quite effective [57].
If we take a comprehensive approach regarding the maintenance and strengthening of healthcare workers, constant communication is one of the unique features of this issue. Communication is essential for gaining insight into the present state, evaluating the implemented strategies, and applying alternative plans as indicated. Moreover, a point worth emphasizing is that communication should not be a cross-cutting procedure but a permanent process. As a result, due to the importance of the issue, it is recommended to facilitate this process using the proposed strategies to receive active and passive Communication. In essence, this is a complementary component of the strategies in the other themes and a way to evaluate them. To communicate, it appears feasible to establish a hotline [18, 56] to listen to HCWs' needs and provide assistance, as it does not require a vast infrastructure or high costs. It is essential to consider many factors in this strategy, including establishing a transparent communication program, providing necessary human resources, and following the confidentiality principle [11]. In addition, it is mentioned in recent human resource management literature that hierarchical leadership that is existed in traditional organizations has adverse effects on HCWs, and it can lead to putting individuals to blame rather than inspiring collectively responsible morale [72]. Therefore, it is noticeable to consider active and passive communication to move on from traditional organizations with hierarchical leadership to organizations with flat structures.
Generally, conducted studies examined a variety of strategies in a scattershot manner. Our study categorized these strategies to summarize them into thematic maps and categories. It is indisputable that humans are multidimensional beings with diverse needs. However, it is worth noting that most scientific studies have focused on only one or two aspects of their needs. In order to meet these various needs, our study has looked at this issue more comprehensively, and the findings may assist managers and policymakers in designing more effective programs to strengthen and maintain healthcare workers during epidemics.
One of the most intriguing points about this collection of studies is that some of the findings contradict one another. For example, in the study of Elsafty et al. in Egypt [67], financial incentives proved to be an effective method to strengthen and sustain human resource capacity during epidemics. Despite this, in another study conducted by Martin et al. in the United States, increased pay was not an effective motivator toward the willingness of HCWs to work [52].
Consequently, it is recommended that further research be done to evaluate the feasibility of these strategies and to determine their effectiveness. Also, due to the limited resources and the need to save time and costs, it is essential to conduct cost-effectiveness studies. Furthermore, since most studies have been conducted in countries with high incomes, we recommend that strategies available in lower-income countries be evaluated for their effectiveness and feasibility. In addition, systematic reviews are suggested to analyze conflicting findings and investigations that cover multiple themes of instruction, protection, supporting, and caring.

Limitations
Numerous strategies have been suggested for strengthening and maintaining human resources. But, most of them have not been implemented yet, or if they did, the required infrastructures and implementation process have not been reported in detail. Failure to examine the long-term effects of interventions, lack of a control group, and lack of cost-effectiveness studies of the suggested strategies were other weaknesses of the available studies.

Conclusion
We have outlined and summarized strategies to promote the strength and maintenance of human resources during epidemics. Based on the analysis, the strategies were categorized into five main themes: Instruction, Protection, Supporting, Caring, and Communication. Apart from them, 15 sub-themes were classified, including the Creation of Educational Networks, Provision of Educational Programs, Virtual Practicing, Protective Measures and Equipment Supply, Revisions and Adjustment of Work Shifts, Early Detection, Psychological Support, Peer Support, Welfare facilities, Professional Support, Workload Support, Psychological Care Service, Non-psychological Care Service, as well as the Provision of Active and Passive Communication. Developing our human resources in the face of epidemics requires a holistic approach, which means that focusing separately on each of the following themes is not helpful. Furthermore, it is proposed that managers and decision-makers devise strategies that align with their context and cover broader themes.
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