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Abstract
Acute care has historically been a relatively peripheral area on the global health agenda. Emergency care was first identified as a global priority at the WHO’s 60th World Health Assembly in 2007.  The WHO first mandated international coordination over the global shortage of human resources in health (HRH) in 2006. Little research has focused on the intersection of these problems, regarding the international workforce working in acute care.

Methods
A systematic search was conducted to retrieve articles evaluating components of secondary-level local, local, regional or national acute services published in academic journals from 2000 onwards. A thematic analysis of selected articles was completed with a focus on human resource capacities, utilising a framework-based synthesis approach.

Results
73 articles based in 44 countries were retrieved, of which 43 were cross-sectional studies and 22 were qualitative case reports. Articles largely reported inadequate competencies, training opportunities and insufficient physical resource within local emergency medical systems. Emergency departments worldwide are widely staffed by unspecialised personnel.  Task-shifting within the acute care sector is frequently employed across the Subsaharan African region. Workforce issues were not restricted to low-income settings. However, a rigorous and stratified global dataset of workers in this category is not available and would be useful.

Conclusion
Emergency medical systems are undergoing a period of development worldwide. Inadequacies regarding supervision, infrastructure, and support services are not frequently addressed and should not be neglected in human resource policy. Identifying the successes and failures of systems on a global scale to date can prove useful for health systems planning and policy.
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Background

Emergency care delivery has historically been neglected by global health targets.[1] The World Health Organisation (WHO) first demarcated emergency care as a global priority at the 60th World Health Assembly (WHA) in 2007.[2] 
	
Contemporaneously, research into human resources in health has grown over past decades, unearthing large variations in workforces worldwide. The magnitude of the problem is underscored by the vast numbers of personnel involved. In 2004, the global aggregate of doctors, nurses, and midwives, was recorded at 24 million.[3] WHO figures tell us the largest proportion of government health expenditure is consistently allocated to human resources, representing 65%–80% of recurrent expenditure.[4][5] In spite of this resource allocation, the WHO estimated a world shortage of 4.3 million healthcare workers in 2006.[6] 

The Acute Care Research Collaborative of the University of Maryland Global Health Initiative defines acute care as: 

	all promotive, preventive, curative, rehabilitative or palliative actions… whose effectiveness largely depends on time-sensitive and, frequently, rapid intervention…to treat sudden, often unexpected, urgent or emergent episodes of injury and illness that can lead to death and disability…[7]

The authors criticise fragmentation with regards to the development of these specialties, which have only begun to develop independently over the past 40 years.[8] Integrated emergency care (Fig. 1) allows for injury, communicable, and exacerbations of non-communicable disease to be addressed through a singular platform.[9]

The WHO’s ‘Emergency, Trauma and Acute Care’ programme, initiated in 2014, focuses on emergency medical systems (EMS) which provide ‘early recognition and resuscitation’ across all settings. The 60th WHA resolved to improve working conditions, training incentives, and core competencies within global emergency-care systems.[2] However, apart from figures on anaesthesia providers, precise numbers of workers operating in this sector remain unreported.

This author is based in the United Kingdom. Local policies have been symptomatic of the pressures faced in this area: in 2011, the Department of Health established an Emergency Medicine Taskforce in response to unmet staffing needs. Recommendations included recruiting physician associates and support staff to ease pressures and underlining new terms and conditions to attract doctors into the specialty, including recognition of overseas qualifications. [10] A Freedom of Information request to 54 acute trusts in 2013 revealed that almost 1 in 5 doctors employed in weekend emergency services were temporary ‘locums’.[11]

However, absolute numbers of personnel alone do not tell us about their effectiveness. The WHO recognises four dimensions to performance: availability, accessibility, responsiveness, and productivity.[12] 

In 2004, Potter & Brough recognised that a rigorous definition for ‘capacity-building’ was nonexistent. They developed a comprehensive framework that identified nine separate and interdependent components of ‘capacity building’ (Fig. 2) that are determinants of health workers’ abilities to provide quality care.[13] 

This review seeks to elucidate the main problems facing the global acute care workforce contemporarily by applying their framework to real-life case studies.

Methodology

A search strategy was applied, utilising terms based on themes identified following a overview of the field, guided by the WHO’s Framework of Health Workforce Development and the identification of emergency service evaluation tools (Table 1). These were entered into the databases Scopus, Web of Science, Medline, and Google Scholar in June 2017, searching abstracts and keywords. Articles evaluating components, quantitatively or qualitatively, of secondary-level local, regional or national acute services published in academic journals were retrieved for thematic analysis. Reference lists of selected papers were searched. The journals International Journal of Emergency Medicine and Human Resources In Healthcare were hand-searched. Articles published before 2000 were excluded, and the search was limited to those published in English. A complete list of these studies is available for reference in the appendix.




Table 1: Search terms applied to databases
	Area of interest
	Search terms

	Human resources in acute care

	“Human resources” OR “personnel” OR “workforce” OR “manpower” AND “healthcare”

	
	AND

	
	“Acute care” OR “Intensive care” OR “critical care” OR “Emergency care”
“Emergency and Essential Surgical Care” 
“National ED Inventories Survey”

	Literature review
	Healthcare system
Healthcare structure
Healthcare delivery
Coverage
Community health workers
Healthcare expenditure

Resource-restricted 
Resource poor
LMIC
Low-income, middle-income
Sepsis
Natural hazards

Education, training, skills mix
Migration, mobility, distribution
Accessibility
Competence, efficacy, performance, motivation, retention
Healthcare policy
Healthcare planning



Potter & Brough's framework was selected and adapted to include elements related to the acute care setting (Table 2). Each article was reviewed in full by the author to code which were mentioned. This did not involve judgment of form, whether qualitative or quantitative, nor the quality of the evidence.  Whilst the elements’ precise wordings did not have to be present, their concepts had to be unambiguously referred to within the article’s main body. The second part entailed a qualitative analysis of themes generated and structured by the framework.  



Table 2: Adapted framework for capacity building. Based on Potter & Brough (2004).
	Performance
	· Mentions availability of consumables, diagnostics, or therapeutics with regards to acute care delivery

	Personal
	· Mentions education, training and skill-mix with regards to acute medicine
· Mentions paraprofessional training
· Mentions salary, competence or motivation

	Workload
	· Mentions precise numbers of acute care personnel
· Mentions patient volume or attendance
· Mentions distribution of personnel across shifts
· Mentions degree of personnel shortage (if present)

	Supervisory
	· Mentions oversight and senior decision-making regarding acute care delivery
· Describes presence of protocols, triaging systems, or clinical guidelines

	Facility
	· Mentions presence and adequacy of prehospital services
· Mentions bed numbers and other hospital facilities
· Mentions presence and adequacy of basic utilities such as running water, electricity and blood banks

	Role
	· Discusses autonomy of staff with regards to decision-making over shift allocation, service design and staff appointments

	Support
	· Mentions accessibility to supportive facilities (e.g. laboratory, radiology) or other specialties



Countries within which studies were based were categorised by World Bank region and income level. The type of study, countries of the authors, and number of centres involved (if applicable) were also recorded.

Results

Following screening of titles and abstracts, 74 articles were selected. The best available evidence in this field consisted of cross-sectional surveys and case reports.
	
The selected studies spanned 44 countries (Fig. 3). 12 studies included multiple countries in their analyses, by either conducting either inter-continental comparisons, or by comparing high- and low-income acute care systems. The large majority examined Sub-Saharan Africa (n = 21), followed by Southern Asia (n = 11).

Authorship

The majority of articles (70%) entailed international collaboration between authors (n = 52). 81% also had at least one author based in the country wherein the study was conducted. Notably, more than half (53%) of articles were first-authored by researchers based in institutions in the United States of America.

Study types

The majority of articles were cross-sectional studies (n = 43), followed by case reports documenting the state of national or regional emergency or acute care (n = 24). Three reviews analysed the state of acute care in low- or middle-income settings. Two quality improvement exercises, one observational study, and one conference consensus statement were also included. 

Cross-sectional studies derived data from a mix of primary and secondary data sources. The majority were multi-centred (n = 27), sampling data from health centres, district, regional and tertiary referral hospitals across a range of private, public, and NGO-based providers depending on a country’s healthcare infrastructure. Over half of cross-sectional studies involved investigators conducting data collection on-site (n = 24), with the remaining doing so off-site through long-distance administration of surveys. 16 studies used the WHO Situational Analysis Tool for Emergency and Essential Surgical Care or a modified version, seven used the National ED Inventories Survey Instrument developed in the United States, one employed the Emergency Care Capacity Score, and one used the WHO’s Essential Trauma Care Guidelines. A quantitative approach to analysis was adopted across the majority of cross-sectional studies with only one study explicitly employing a mixed-methods approach. The case reports were effectively qualitative descriptions of systems and services.

From the point-of-view of human resource, 78% of articles made reference to the training and competencies of acute care personnel and 63% to the availability of physical supplies, diagnostics and therapeutics in the clinical environment (Fig. 5).

Personal capacity

There has been global under-recognition of acute and emergency medicine, with front-line facilities largely staffed by unspecialised personnel not necessarily trained in triage. This was reported in South Asia (Afghanistan, India, Nepal, Sri Lanka)[14–19], Western Asia (Azerbaijan, Turkey)[20][21], Southeast Asia (Beijing, China)[22], the Caribbean (Jamaica, St. Vincent & the Grenadines)[23–26], Subsaharan Africa (Sierra Leone, Sudan, Tanzania, South Africa, Nigeria)[27–35], Melanesia (Solomon Islands)[36], and South America (Colombia)[37][38]. However, this was not restricted to low-income settings. Deficiencies in specialised personnel were also identified in high-income settings across Europe, including Albania, Denmark, Germany, Switzerland and Slovenia.[39–43]

This has been exacerbated by a low capacity in or the absence altogether of specialist training programmes, lack of BLS and ALS training, and lack of accessibility to further qualifications such as mass casualty and trauma training. Several countries reported having developed accredited emergency medicine training programmes during the past couple of decades, including Turkey, Jamaica, Ghana, Tanzania, South Africa, Spain, the Netherlands, Slovenia, the United Arab Emirates, Sri Lanka, India, and Malaysia.[19][21][23–25][34][43–48][49]

Task-shifting to clinical officers, emergency room, or anaesthesia technicians was common practice in Subsaharan Africa.[27][33][50–53] Nurse-led triage was reported in Sudan and Jamaica, as well as the development of emergency nurse training curricula in Tanzania.[23][29][31] Roles for advanced nurse practitioners and physician associates have been identified within the contemporary acute setting in the United Kingdom.[54] 

Only six articles made specific reference to salary, working conditions, and migration as factors influencing size of the acute care workforce.[15][27][35][54][55][56] In Sierra Leone, ‘poor working conditions, ‘professional isolation’ and ‘low salaries’ were considered to hamper acute surgical care provision. Both ‘fatalism’ and ‘low morale’ were observed amongst staff in Tanzania. Outside of Subsaharan Africa, workforces in Afghanistan, Mongolia, and the United Kingdom also reported low motivation. Otherwise, however, articles rarely addressed levels of motivation or the impact of migration on this subset of the workforce.

Workload

There is no internationally agreed ratio of staff to patients across different tiers of acute facilities.[54] Despite this, difficulties center around an inability to achieve local standards for 24-7 coverage. The infancy of training programmes has been perceived to contribute to this gap, although not always.[40][48][57] Authors in Denmark, Dubai and Singapore reported, positively, that services were adequately structured and staffed to meet local workload. Conversely, staff in Beijing perceived that emergency departments (ED) were running at under-capacity. The authors attributed this to patient misunderstanding of the function of these services.[22]

There is relatively better understanding regarding adequate requirements of trained emergency personnel in surgical areas as demonstrated by studies employing the Situational Analysis Tool developed by the WHO programme for Essential Emergency Care and Surgery. Shortages of anaesthetists, amongst other surgical personnel, were quantified and reported in Bangladesh, Afghanistan, Malawi, Nicaragua, the Gambia, Kenya, Tanzania, Rwanda, and Cameroon.[16][33][50–53][58–61]

Regional-level distribution of personnel and resources influences workload. Primary care also plays a role in offsetting additional pressures on these services, which has been demonstrated successfully in Denmark.[40][46] At the secondary level, shortages of other specialists can restrict systems’ abilities to treat a complete range of emergencies, such as oncological, dental, ophthalmological or psychiatric emergencies.[37]

Supervisory capacity

The lack of presence of and supervision by trained, senior personnel was a recurrent theme reported across Sub-Saharan Africa, across Europe in Switzerland, Spain, and the Netherlands, and in the Caribbean in Haiti and Jamaica.[54][34][42][46][50][62] Gaps in or a lack of acute care protocols were widely reported across Sub-Saharan Africa, whilst weak prehospital systems and absence of prehospital intervention protocols were observed globally.[18][27][30][32][39][50][52][53][59][62] In Ghana, service developments described included improving senior presence and introducing formal handovers, didactic sessions and clinical guidelines.[44]


Role

Only one article described administrative processes concerning organisation of personnel. A case report from Turkey described an unstructured system of shift organisation driven by surgical personnel, and staffing of departments by a mix of specialties outside of emergency medicine.[21]

Performance and support services

Developing countries systematically face barriers to obtaining equipment and medications.[63] Shortages of supplies were almost universally encountered across Asia and Sub-Saharan Africa, as well as in Papua New Guinea, Colombia, Haiti and Slovenia.[14–16][19][20][27][28][30][31][33][35][37–39][43][50][51–53][55][58–60][62][64][65] These were quantified based on lists of supplies deemed essential, including items such as pulse oximeters, IV fluids, essential medications, and anaesthesia machines. Shortages were not always uniform. For example, in the Solomon Islands, good access was available to anti-tubercular and anti-malarial medications, when blood products and broad-spectrum antibiotics were unavailable.[36]

Apparent resource asymmetries also exist. For example, in Tanzania, good access to laboratory and transfusion facilities was not complemented by formal triaging systems and guidelines.[30] Drugs and equipment could therefore be accessible in the absence of personnel for their effective use. Aside from healthcare workers, researchers in Mongolia identified a lack of technical personnel for maintenance of critical care equipment.[55]

Regional maldistribution of these resources should be considered. Central hospitals typically report greater capacity to perform procedures and provide acute care.[19][52][42][55][58][65]  This is perhaps not unexpected. Authors in Switzerland recognised that it was inefficient to locate resources where patient volume was low.[42] Desirable acute care facilities such as FAST scanning, dialysis, a catheter laboratory, or a stroke unit, were not always considered feasible to provide on-site.

In addition, highly variable access to diagnostic facilities, including radiology, laboratory services, and even bedside tests such as urinalysis, were also reported.[30][35][37][60][65] Limited access to blood products were reported in Papua New Guinea, Colombia, Nicaragua, and Tanzania. However, this appeared to have also improved in many areas. Good availability of laboratory and technical services were reported in St. Vincent & the Grenadines, Colombia, and in Beijing, China.[22][55][37]

Facility

Infrastructural organisation and delivery of emergency care varies regionally and internationally. The Anglo-American model provides generalist care at the secondary level, whilst the Franco-German model installs physicians in the prehospital setting and segregates emergency care by specialty at the secondary level.[39][66] Countries have broadly adopted either model, which makes direct comparisons of these systems challenging. In addition, services are universally spread across multiple tiers, even where escalation and transfer guidelines are not well-defined. The U.K. has created additional infrastructure in the form of minor injury units and walk-in centres to remove pressure from secondary centres.[54]
[bookmark: _GoBack]
Many countries operate parallel public and private emergency care services. Quality gaps and marked discrepancies were observed between these systems in South Africa, Singapore, Dubai, India, Cameroon, Sierra Leone, and Tanzania.[14][17][27][30][34][48][57][59] In India and Afghanistan, military sector provision of acute services is often markedly different.[15][17] However, figures regarding the distribution of human resources between these sectors were not provided. 

Underdeveloped prehospital facilities, untrained ambulance drivers and reliance on private transport were reported across South Asia, Subsaharan Africa, the Caribbean, and Europe in Albania and Germany.[15][46–49][55][31][39][41][50][64][67][68] In the hospital setting, some studies highlighted the presence of dedicated assessment areas and even operating rooms. These are all integral to the flow of acute care, as inefficiencies lead to overcrowding of EDs, hampering care provision.[15][18][52][37][46]

Investment in physical infrastructure is ultimately a function of local perception of needs. For example, a high variation in critical care bed numbers is observed across Europe in spite of arguably similar population demographics.[69] Certain countries face particularly difficult infrastructural barriers that prevent uninterrupted access to running water, electricity and oxygen which clearly interfere with acute care provision at a basic level.[16][19][51][62][65]Countries that face additional threats, such as natural hazards, conflict, and higher rates of trauma and accident, have to factor surge capacity into their infrastructure.[19][20][53][27][29][38][49][70]

Discussion

This review has touched upon the vast heterogeneity of EMS worldwide.[71] Nevertheless, initiatives to strengthen the workforce driving EMS in low- and middle-income countries – by increasing recognition of these specialties, and implementation of formal training certifications for prehospital and hospital practitioners – are cause for optimism.

High focus has been placed on the availability of training opportunities and supplies. Few studies addressed the possibility of a direct relationship between such factors and workforce size, performance, and retention. This is an oversight, as other factors – including infrastructural support and adequate supervision – necessarily contribute to recruiting, retaining, and enabling, acute care professionals. However, is difficult to predict which of these factors has the greatest impact on workforce retention in areas of high need.

Obermeyer et al. conducted a systematic review of EMS in low- and middle-income countries in 2015 – quantifying bed numbers, annual patient volume, and mortality rates – and also observed inadequate staffing by specialised personnel.[72] However, quantitative evidence is unavailable. This author emailed the relevant WHO unit on two occasions to enquire over the availability of disaggregated workforce data and numbers of personnel acute care internationally, but received no response.

Econometric analyses consistently demonstrate strong relationships between health worker density and key healthcare outcomes, including negative correlations with the number of disability-adjusted life years.[73] With regards to acute care, relationships between personnel and outcomes have only been analysed in local units, unpicking important relationships between staffing ratios and clinical outcomes, such as rates of nosocomial infection and length of stay.[74–77] For instance, in the U.K., the Department of Health’s proposed ‘weekend effect’, which suggested heightened mortality of patients during weekends, came under heat for not including studies that examined numbers of junior doctors.[78] 

Research in the field has investigated the efficacy of acute interventions in the resource-restricted setting, with foci on specific diseases.[79]  Obenmeyer et al. also reinforce that these carry a highly favourable cost-benefit ratio on account of the high burden of critical illness in these countries. This report focuses uniquely on human resource, arguing that interventional studies should be complemented with an understanding of what is practicably achievable. As one review investigating delays to sepsis response in resource-limited countries discovered, all essential steps – namely triage, fluid resuscitation, and monitoring and assessment – were delayed by personnel shortages.[80] 

Just over half (56%) of studies included in this review were based in low-income or lower-middle-income countries. Importantly, workforce issues are not confined to, although their magnitude is considerably greater in, these settings. This relative infancy in fact leaves scope for them to decide how best to implement well-validated and low-resource measures such as triaging, treatment, escalation protocols, and adequate supervision. Western models are not necessarily transferable nor cost-effective. For instance, prehospital models focused on cardiac arrest response did not replicate well in Kuala Lumpur, Malaysia, which sees a higher incidence of trauma.[81] Researchers in Cameroon emphasised that curricula should be long-sighted and adapted to available infrastructure.[59]

The specialty is amenable to task-shifting to paraprofessionals because acute care delivery is often algorithmic.[1] Mid-level practitioners can meet shortfalls by ‘[diagnosing] and [treating] common health problems… [managing] emergencies… [referring] appropriately… [and transferring] the seriously ill or injured for further care.’[82][83] Although task-shifting is observed across the developing world, such cadres are not only relevant to the resource-restricted setting. Physician assistants, nurse practitioners, and specialist nurses can be considered to some degree to fall within this category, and have long been integrated into the U.K.’s policies, especially within acute care.

In many settings, the productivity of professionals is impaired by lack of access to basic supplies and facilities.[84] Furthermore, EMS depend on timely response and transportation systems. These deficits are therefore unquestionable limiting factors. Nevertheless, it is worth dispelling misconception that acute and critical care are not inherently technology-intensive disciplines, but driven by human labour. Frequent monitoring, timely resuscitation and initiation of antimicrobial therapy – all dependent on human input and decision-making – can hardly be considered technologically advanced, but remain key constituents.[85] Despite global and regional differences, EMS are universally bound by principles of ‘triage and risk assessment’. Professionals must capably recognise illness severity and accordingly respond.

Demand or ‘need’ for healthcare is a key determinant for planning workforce numbers. Precise need-based estimates of disease burdens in acute care are difficult to obtain, particularly with respects to non-communicable disease.[1] This can be circumvented by utilising our knowledge of rates of disease-specific emergency complications. These estimates are challenging for higher levels of care, or critical care, due to a lack of both epidemiological information about, and consistency in defining, multiple organ dysfunction and critical illness syndromes.[69][84][86]

That over half of papers were first-authored by an author based in the United States implies that academic infrastructure in many of the countries of study are limited, the presence of which has been deemed an indicator of high maturity of acute care systems.[71] Whilst not originally a measure of interest, 9 articles mentioned the development of clinical academic infrastructure.[17][18][21][52][38][47][48][87]][88] This aspect should not be neglected during the process of development either, so that professionals in countries can drive locally-oriented research that allows them to construct relevant guidelines. In this sense, the development of the WHO Trauma Care Programme bridges information gaps by providing resource-restricted areas the opportunity to access and implement contemporary evidence-based care guidelines.

Limitations

Screening and the application of framework to the articles was completed by only one author, and there was a lack of validation for this approach. The framework’s various components were also equally weighted. Studies were conducted in only 44 countries, limiting the generalisability of their findings. Additionally, changes may have taken place since the original publication of the articles. There is also a lack of centralised data sources regarding acute care services by which this might have been rectified.

There are no standardised metrics for the evaluation of acute care services. Apart from cross-sectional studies employing the same evaluation tools a priori, there was methodological variation across all studies. Because researchers did not study the same characteristics, we can only extrapolate from what was evidenced within the articles. Generally, whether correctly or incorrectly, studies tended to value the presence of physicians in this context over other health professionals. Conversely, although the use of standardised evaluative tools is helpful in allowing for comparison of identical metrics, their use can run the risk of being ethnocentric.

The quality of the evidence was low and no patient outcomes were reported. There are inherent errors to using questionnaire-based methods, including over-reliance on self-reporting, lack of responses from a representative sample, and the imposition of leading or suggestive questions. In addition, many cross-sectional studies adopted either an urban focus or convenience sampling methods, undermining their representativeness. A mix of primary and secondary data sources were generally employed, and some studies aggregated numbers of personnel across primary and secondary centres. Countries do not have identical recording and reporting systems, hindering inter-system comparison. It was not possible to verify the objectivity of qualitative case studies, which were used to gauge understanding of the state of acute care for multiple countries.

Conclusion

This is a first attempt at analysing the literature on the subject. Development should be driven by the implementation of principles such as triaging and evidence-based management protocols, supported by organisation and supervision, tailored to meet local burdens of acute care needs. The potential of simple human resource policies to retain and increase efficacy of staff by improving working conditions should not be underestimated.

We now better appreciate the role acute care plays, not only in treatment but for disease surveillance and public health. Subsequent study of the performance of these systems on an international scale over the coming decades, and the development of a rigorous dataset of its workers, should provide us with a unique opportunity to observe what operates well. 
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