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Abstract

Health system decision‐makers need comprehensive

evidence to mitigate surges in the demand for human re-

sources for health (HRH) during infectious disease

outbreaks. This study aimed to assess the state of the

evidence on policy and planning responses to HRH surge

capacity during the coronavirus disease (COVID‐19)
pandemic and other viral respiratory disease outbreaks of

global significance in the 21st century. We systematically

searched eight bibliographic databases to extract primary

research articles published between January 2000 and

June 2020 capturing temporal changes in health workforce

requirements and responses surrounding respiratory virus

pandemics. Following the Preferred Reporting Items for

Systematic Reviews and Meta‐analyses standard, 16

studies met our inclusion criteria. Five focused on

COVID‐19, three on H1N1, and eight modelled a

hypothetical pandemic. Investigations of different training,

mobilization, and redeployment options to address

pandemic‐time health system capacity were reviewed;

however, few scenarios drew on observational HRH data,
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and heterogeneity of study approaches and outcomes

generally precluded comparability across contexts. Notable

evidence gaps included occupational and psychosocial

factors affecting healthcare workers' absenteeism and risk

of burnout, gendered considerations of HRH capacity,

evaluations in low‐ and lower‐middle income countries,

and policy‐actionable assessments to inform post‐
pandemic recovery and sustainability of services for

noncommunicable disease management.
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1 | INTRODUCTION

Health system decision‐makers need comprehensive, policy‐actionable evidence to mitigate not just the immediate
risk of exposures to the respiratory pathogen causing the novel coronavirus disease (COVID‐19) outbreak, but also
longer‐term impacts of pandemic responses. First detected in China's Hubei Province in late 2019, COVID‐19 spread
with unprecedented speed and was declared a global pandemic by the World Health Organization in March 2020.1

The epidemiology of COVID‐19 continues to increase demands on the health workforce while simultaneously

diminishing healthcare worker supply due to occupational health hazards.2 Outbreaks of respiratory viruses are

widely associated with surges in the demand for human resources for health (HRH) to meet acute and critical care

needs; such acute surge events may lead to decisions to divert resources from routine and specialist services.3–5 The

impact of such resource reallocations on health systems' abilities to manage chronic, noncommunicable diseases

(NCDs) during the pandemic and post‐pandemic periods are not well known. Adverse effects of pandemic mitigation
strategies on NCDmanagement in the longer term have received little stakeholder consensus or research attention.6

Healthcare expenditures are rising worldwide, and changes in demand for HRH are a substantial contributor to

this trend.7 Moreover, during outbreaks, healthcare workers may experience risk of infection, stress, anxiety and

compassion fatigue, which may lead to increased absenteeism and burnout.8–11 A study of the nursing workforce

during the 2003 severe acute respiratory syndrome (SARS) outbreak in Toronto, Canada, found a just‐in‐time
staffing policy for acute care increased overall healthcare costs, while lowering capacity in the community and long‐
term care sectors.12 Effects of pandemic economic contractions will depend on policy responses; government

policies to reduce budget deficits may be amplified for the largest spending sectors (including community health),

resulting in health workers having potentially decreased job security, purchasing power, and labour market

opportunities.13 Substitution effects of relative price changes for HRH have been linked to subsequent reduced

service supply.14 Meanwhile, pandemic mitigation strategies may lead to increased future demand for primary care

services at the population level; behavioural risk factors for unhealthy weight gain, substance misuse, and therapy

nonadherence may have detrimental effects of NCD outcomes among children and adults due to school and

business closures and other social distancing orders.15,16

This investigation systematically assessed the evidence on temporal changes in HRH supply and demand

surrounding infectious respiratory disease outbreaks of global significance in the 21st century to help inform

health system policies to manage surge capacity equitably and sustainably. Given the high consequences of

surges, we used a systems approach, considering workers in hospitals, out‐of‐hospital systems, emergency

medical services, and public health.17 We focused on primary research of respiratory virus outbreaks identified
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by the World Health Organization as having pandemic potential—such as SARS‐CoV‐2 (the virus causing

COVID‐19, previously referred to as 2019‐nCoV), SARS, Middle East respiratory syndrome coronavirus (MERS‐
CoV), and novel influenza A (H1N1) virus.1,18 The review aimed to address the following questions: (i) which

policy‐actionable factors affect the supply of and demand for healthcare workers during an acute respiratory

illness pandemic; and (ii) to what extent do these same factors affect the supply of and demand for healthcare

workers following a pandemic. Special consideration was paid to the unanticipated consequences of HRH surge

capacity for sustaining primary care services, including for chronic physical and mental health conditions.

Additionally, given the increasingly recognized importance of equity and leadership among women, who form the

majority of the global health workforce,2 we explicitly analysed the data through a gender lens.

2 | METHODS

2.1 | Study design

Our review followed a Population, Intervention, Comparison, Outcomes, Study type (PICOS) framework, in line

with the Preferred Reporting Items for Systematic Reviews and Meta‐analyses (PRISMA) guidelines.19 We

systematically searched, extracted, appraised, and synthesized the literature from multiple bibliographic

databases for observational studies characterizing temporal changes in HRH capacity associated with

pandemic‐related increases in demand, without restriction for the health financing system. We included

original studies published in peer‐reviewed journals reporting primary quantitative research results addressing

any of the following considerations: the impact of a viral respiratory illness outbreak on the supply of

healthcare workers; the impact of a viral respiratory illness outbreak on the demand for healthcare workers;

any health workforce policy or governance reactions to the outbreak; how any of these impacts or reactions

were associated with any health workforce policies in response to the outbreak or post‐pandemic recovery.

Studies were included if they contained a comparator for changes over time either in the supply of healthcare

workers before/during/after an outbreak, or in the demand for providers of healthcare services before/during/

after an outbreak. Studies lacking at least two time point measures were excluded. Since only published works

were included, and those were further restricted to studies tracking provider and/or patient populations over

time, some risk of publication bias may have been raised; however, this approach was considered most

appropriate for examining temporal relationships between exposures and outcomes (particularly salient in

outbreak investigations) and for supporting quality control (as the available evidence in the earlier stages of

disease outbreaks tends to be dominated by case reports and clinical series).20,21 A description of our inclusion

and exclusion criteria following the PICOS approach is found in Table 1. The study has been registered in the

PROSPERO international database of systematic reviews in health and social care (registration number

CRD42020178650).22

2.2 | Data sources

Eight electronic abstract and citation databases were searched: ABI/INFORM, CINAHL, Embase, EconLit, Med-

line, PsycINFO, Scopus, and SocINDEX. Peer‐reviewed journal articles using quantitative observational data

published between January 2000 and June 2020, in English and in French, were included. The search strategy

included nomenclature related to HRH supply/demand dynamics (e.g., health human resources, healthcare

capacity, surge capacity, physician redistribution, nurse reassignment), as well as nomenclature related to viral

respiratory infection pandemics of global significance (e.g., virus outbreak, COVID‐19, MERS, SARS, H1N1).

Following an analysis of the titles, abstracts, and subject terms obtained from an exploratory search in one
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database, the search terms and filters were translated to respect each of the database‐specific requirements.

More details on the search strategy, including illustrative results of one database search, are available elsewhere

in the review protocol.22

2.3 | Data extraction and analysis

Articles included in the review were limited to those having undergone a peer review process. The database

searches were collated using the Rayyan reference management software,23 from which de‐duplication and eligi-

bility screenings were conducted. The study setting, year(s) and type of outbreak, measures and coverage of the

supply of healthcare workers, measures and coverage of the demand for healthcare workers, description of the

HRH policy or governance reaction to manage surge capacity, and the study methodology used to assess impacts of

the reaction were recorded. Two reviewers independently screened a sample of retrieved abstracts and, in turn,

full‐text articles, to identify and secure consensus on studies for review inclusion. Potential discrepancies were

resolved through discussion with a third reviewer.

We performed a formal synthesis of the findings from the included studies using a PICOS‐modelled table and

narrative statements synthesizing whether there was an effect of a policy/governance change on the measured

supply/demand for healthcare workers over time and, if so, which reactions were most effective in continuing to

meet the demand in the post‐pandemic period. Following research elsewhere, we evaluated the evidence for

TAB L E 1 Inclusion and exclusion criteria for the systematic review of requirements and responses to address

human resources for health (HRH) surge capacity

Criteria

Population, Intervention, Comparison, Outcomes, Study type (PICOS) elements

Population Intervention Comparison

Outcome

measures Study design

Included Healthcare workers

providing direct

patient care:

physicians,

nursing and

midwifery

personnel,

pharmacists,

other allied‐
health workers

HRH governance

responses

related to viral

respiratory

infection

pandemics of

global

significance in

the 21st century

(e.g., COVID‐19,
MERS, SARS,

H1N1)

Changes over time

in measures of

HRH supply/

demand

surrounding

pandemic

periods

� HRH supply:

Head counts,

full‐time equiv-

alents, hours

worked, service

intensity
� HRH demand:

Healthcare

needs, health-

care‐seeking
behaviours

Original quantitative

observational

studies: Cohort

and multiple

cross‐sectional
designs

measuring pre‐
pandemic/

pandemic or

pandemic/post‐
pandemic

outcomes

Excluded Health

administrators,

researchers, and

other non‐
frontline

personnel

HRH governance

responses to

other pandemics

(e.g., Ebola,

AIDS), man‐
made or natural

disasters, or

other types of

public health

emergencies

Studies lacking at

least 2 time

point measures

� Health system

capacity mea-

sures excluding

HRH

considerations

Process

descriptions,

commentaries,

discussion

papers,

qualitative

studies,

conference

abstracts, review

articles

Abbreviations: MERS, Middle East respiratory syndrome; SARS, severe acute respiratory syndrome; AIDS, acquired

immunodeficiency syndrome.
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consideration of sex and gender in the HRH impact assessments.24 Given the heterogeneity of outcome measures

for provider practices and patient demand for healthcare services, it was not possible to conduct a meta‐analysis.

3 | RESULTS

3.1 | Article retrieval and inclusion

A total of 1155 records were initially retrieved from the eight electronic databases. After the reconciliation of

duplicate records (451) and application of the exclusion criteria (688), 16 full‐text journal articles were retained for
assessment. A PRISMA depiction of the flow of information is found in Figure 1.

3.2 | Characteristics of the studies

Following the PICOS framework, the characteristics of the 16 studies included in the narrative analysis are

described in Table 2. The studies can be grouped into three categories: those focussing on a simulated influenza

outbreak (eight articles, mostly published before 2011)25–32; those assessing temporal effects of the H1N1

pandemic (three articles published between 2011 and 2015)33–35; and those assessing effects at the early stages of

the COVID‐19 pandemic (five articles published in the first half of 2020).36–40 Three‐quarters (75%) of the retained
articles covered high‐income countries in Europe (five studies), North America (4), and Oceania (3); two (13%)

studies covered upper‐middle‐income countries in South America; one (6%) covered a high‐income economy in

Asia; and one (6%) used a model population. Only five (31%) of the studies assessed the effects of a specific HRH

intervention, notably, training and mobilization of healthcare workers to address pandemic‐time health system

capacity in a given context; most (63%) of the studies simply simulated increased demand for health workers with

varying hypotheses surrounding supply factors, and one (6%) considered different staffing scenarios using

inferential statistical modelling.

F I GUR E 1 Flow chart for the selection of studies included in the systematic review of requirements and

responses to address health workforce surge capacity
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3.3 | Factors considered to affect HRH surge capacity during simulated influenza
pandemics

The simulation studies included in the review generally recognized the need to address changes in the supply of

healthcare workers during outbreak events, using different approaches and analytical complexity, and covering

distinct geopolitical levels in which health systems operate. In two studies which considered a simulated influenza

pandemic in New Zealand, Wilson and colleagues modelled scenarios for addressing surge capacity for primary

care consultations among general practitioners (GPs).25,26 One scenario hypothesized that, at the outbreak's peak,

only 50% to 75% of practising GPs would be working, given predicted absences due to illness or caring for

relatives, resulting in significant increases in average weekly caseloads among working GPs.25 It was hypothesized

elsewhere that working physicians would be less likely to experience severe sequelae from influenza infection than

the general population, given lower smoking rates and other risk factors for chronic respiratory disease (referred

to as the ‘healthy worker effect’), resulting in fewer working days lost compared with the patient population with

high‐risk conditions.26 The authors suggested broad strategies to manage increased demand for GP services,

including shifting consultations to registered nurses working in primary care, and reducing numbers of adminis-

trative‐type consultations by relaxing employer requirements for medical certificates associated with influenza‐
like illness.

In‐service and post‐service training and mobilization were the focus of three HRH intervention studies

covering different cadres and settings in the United States. Recognizing the lack of sufficient numbers of highly

specialized healthcare workers to meet surges in acute care needs in largely rural communities, two studies in the

states of Vermont and Kansas implemented pre‐ and post‐intervention surveys to assess the impacts of pilot

training programs to build local capacity for emergency preparedness.27,28 Pre‐service nursing students and post‐
service retired nurses were the main target audience for emergency response clinical training in one setting.27

In‐service public health workers, mostly nurses and administrative assistants, were trained using electronic tools to
identify the need for and implement surge capacity in another setting.28 Although the short‐term trainings both

generally yielded improved levels of emergency preparedness knowledge, identified constraints included the

sustainability of volunteers' interest and skill level as well as travel times and other logistics to conduct training

sessions.

Also in the United States, Sokolow and colleagues reported on the results of pandemic response exercises to

enhance efficiency of patient flows conducted among community‐based pharmacy workers in two locations.29 For

second runs of the exercises, numbers of pharmacist, technician, and nontechnical staff were increased to augment

capacity for vaccine administration and medication dispensing. Challenges in determining the optimal number of

staff needed to optimize patient throughput were identified since, in this context, pharmacies offered multiple

services and staff often multitasked.

In three studies based on a simulated influenza pandemic in the Netherlands, Nap and colleagues considered

health system responsiveness for surges in GP consultations as well as nursing workload and occupancy of hospital

beds in intensive care units (ICUs) in the country's northern region.30–32 Predicted absenteeism was incorporated

under the assumption that healthcare workers would become ill at a similar rate as the general patient popula-

tion.30,31 The authors explicitly assumed in the presented models a lack of absenteeism due to the need to care for

sick family members or fear of illness. Surge capacity among ICU nurses was considered to be addressed through

expansion of working shifts from 8 to 12 h (expecting that nursing staff would all ‘comply’) and shifting of

nontechnical duties to non‐ICU nurses, administrative staff, and other hospital personnel under the prediction of

decreases in non–influenza‐related patients.30 Albeit recognizing ethical impacts on clinical workers surrounding

end‐of‐life decisions, the authors did not incorporate measures of worker burnout in the staffing models.30 When

looking specifically at an influenza pandemic for children, paediatric surge capacity was considered to be manageable

through the rerouting of ‘older children’ (aged 7–8 years and above) to an adult ICU environment; the authors

acknowledged this response could entail ‘immense pressure’ on clinical workers accustomed to caring for adults.32
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3.4 | Factors considered to affect HRH surge capacity during the H1N1 pandemic

Three studies included in the review drew on administrative health datasets to assess temporal changes in health

system outcomes in the H1N1 pandemic period compared with previous influenza seasons. In Argentina's largest

national hospital, pandemic planning was considered crucial to meeting adult critical care needs during peak days

of the outbreak.33 Workforce planning involved the need to accommodate a national policy to furlough workers

with high‐risk medical conditions; in the study setting, data revealed that 6% of hospital nurses accepted six

weeks of paid leave over three months.33 While overall nursing absences were found to be similar to pre‐
pandemic periods, unscheduled absences increased, reaching a peak of 43% of nurses scheduled for duty on a

given day. Nursing surge capacity was managed through temporary hiring, cancellation of vacations and other

scheduled absences, and shifting to higher acuity care areas (given fewer hospitalized patients attributable to

postponed surgeries). The authors noted that a 43% nursing staff absenteeism rate during the pandemic was not

unusually high, as baseline rates up to 46% had been observed before the pandemic in other South American

hospitals.33

In Norway, physician registry data were analysed to enhance understanding of pressures from the H1N1

pandemic on the delivery of primary care medical services.34 Simonsen and colleagues reported that the majority of

medical consultations for influenza‐like illness took place in day‐time general practices (characterized by mostly

pre‐booked appointments with limited availability for acute illnesses every day). Out‐of‐hours services (those

organized with an empty schedule at the start of each shift) experienced a 5.5‐fold increase in consultations

compared with the previous season as baseline; however, total physician out‐of‐hours capacity remained stable

against the pre‐pandemic period due to decreases in non‐influenza consultations.34

A study in Hong Kong assessed registry‐based data on sickness absences during the H1N1 pandemic among

medical, nursing, allied‐health, management, and support staff in hospitals and outpatient clinics.35 The

pandemic period was found to be marked with 58% excess in sickness absenteeism, compared with 8% excess

during previous influenza seasons.35 The excess in absenteeism was highest in the peak of the pandemic among

medical staff (15‐fold higher), although nursing staff had higher absence levels during non‐epidemic periods. The
authors noted that HRH productivity losses during a pandemic come not only from sickness absences but also

other reasons such as family care responsibilities for children during school closures, for which data were

lacking.

3.5 | Factors considered to affect HRH surge capacity during the COVID‐19 pandemic

Five journal articles published in the first half of 2020 were retained for narrative analysis focussing on health

system requirements and responses to COVID‐19 as the pandemic was unfolding. Verelst and colleagues

summarized their analyses of healthcare system capacity to address the magnitude and intensity of the pandemic

drawing on national official statistics on healthcare workers, hospital beds, and healthcare expenditure across

European Union countries.36 Much of the multi‐country data on base capacity dated from 2018 or earlier; some of

the data on critical care beds were from 2010. At the time of the study, the composite measures of healthcare

capacity pointed to Italy, Spain, the Netherlands, and France as experiencing the highest pressures from COVID‐19
deaths and active cases. The authors noted a lack of accounting for countries' potential HRH capacity expansion in

response to the pandemic (e.g., mobilising volunteers or retired healthcare workers) or for healthcare workers'

incapacitation from the disease.36

In a study of an urban reference hospital in Brazil, administrative data were used to track adaptation of work

including changes in academic and scientific activities among orthopaedic personnel surrounding the rapid

implementation of intervention protocols to address the COVID‐19 outbreak.37 Given short‐term reduced demand

for surgeries, orthopaedists were trained in the care and management of patients with low‐complexity flu
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syndromes while numbers of clinical‐scientific meetings were decreased. The authors contended that the study

demonstrated the feasibility of rapid implementation of intervention protocols across hospital departments to meet

pandemic‐related needs.

Claiming there is limited literature on how children's hospitals should respond when adults are most affected

by disease morbidity and mortality during an outbreak, Philips and colleagues reported on the rapid

implementation of a children's hospital‐based ‘surge‐in‐place’ adult COVID‐19 unit in New York City.38 The surge‐
in‐place approached relied primarily on paediatric physicians and nurses, whose previous trainings and work

adaptations to COVID‐19 mitigation policies and practices were rapidly expanded to include care for adults with

COVID‐19, with the support of adult‐trained hospital medicine consultants. The authors argued that familiarity

with their own hospital system and team members enhanced healthcare workers' adaptability to care for new

patient populations, thus favouring this approach over establishing temporary hospitals. It was noted that the

paediatric health workers may have been less familiar with the treatment and management of common adult

medical conditions; however, in this setting, patients were not admitted randomly to the paediatric unit and

generally had fewer comorbidities including diabetes and other NCDs.38

In a context characterized with more rural and remote areas, preparing for surges requiring air services for

interhospital transfers, primary evacuations, and repatriations was the focus of a study by Gardiner and colleagues

in Australia.39 Using administrative data on air medical retrievals, the authors reported that meeting increased

demand from COVID‐19 and its potential trajectory was more dependent on the workforce available to staff and

provide maintenance on aircraft (i.e., clinical staff, pilots, and engineers), rather than on the number of aircraft

which was assessed as unlikely to be a major challenge. While volunteer pilots offset some of the increased demand

for services, shortages of clinical staff and engineers remained significant barriers.39

Lastly, Mascha and colleagues modelled COVID‐19 infection probabilities to assess potential hospital‐based
staffing shortages related to infections, quarantine times, and deaths among physicians, nurses, and respiratory

therapists in a hypothetical ICU setting.40 The authors constructed various staffing models and simulated

different probabilities of in‐hospital staff infections with COVID‐19 over time using statistical distributions of

random likelihood. Results showed a consistent dip in worker availability after four weeks of a COVID‐19
outbreak, and led to authors to recommend pandemic‐adjusted staff scheduling to minimize disruptions to ICU

operations as well as prioritization of protection and surveillance of employee health. The authors acknowledged

that their optimal pandemic scenario entailed a net increase in working time to mitigate shortages of the

affected workforce.40

3.6 | Sex and gender considerations in the published research

Of the 16 studies retained for narrative review, three (19%) considered the sex of patients in the pandemic

impact analysis. In the United States, Philips and colleagues counted newly admitted adult patients with

COVID‐19 by sex in a large urban hospital setting; 69% of the inpatients were male, a descriptive considered in

line with epidemiological patterns emerging from China.38 Gardiner and colleagues used sex‐disaggregated data

to characterize air medically retrieved patients with confirmed or suspected COVID‐19 in Australia; more

patients were found to be male than female but 11% of cases were missing information on sex in the

administrative data.39 Simonsen and colleagues distinguished male and female patients with influenza‐like illness

before and during a pandemic in Norway, and found no significant differences in primary care medical

consultations.34

None (0%) of the retained studies included any description of sex‐specific provider characteristics or gave

substantive notice to gender as relevant to assessing HRH surge capacity. One study reported on adaptation of

surge environments to minimize risk of adverse impacts on adults' chronic illness comorbidities,38 but none

discussed potential adaptations to maintain appropriate sexual and reproductive health services.
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4 | DISCUSSION

Health system capacity strain during respiratory viral disease outbreaks may be considered in terms of

preparedness for hospital space (beds), personnel (clinical and nonclinical staff), physical equipment (e.g.,

mechanical ventilators, personal protective equipment), and governance (planning and coordination).3 Much

attention during the COVID‐19 outbreak has centred on hospital ICU bed availability and occupancy; however,

infectious disease surges present system‐wide challenges including for public health, primary and community

care, and ambulance services. It is increasingly recognized that issues of availability, leadership, training,

movement, and health and wellbeing of healthcare workers are critically important for coordinated response

efforts; yet, many response plans inadequately explicitly address HRH requirements and considerations.2,3,16,41

We systematically reviewed the research evidence on policy options to enhance HRH surge capacity and

sustain post‐pandemic workforce deployment and management. The results revealed a wide range of topics

addressing HRH supply/demand dynamics even with a relatively small sample of studies (N = 16), a finding

similar to reviews elsewhere of the early literature to address the COVID‐19 pandemic.42 The results further

underscored the scarcity of data‐driven evaluations of the impact of HRH governance inventions designed to

address surge capacity. Many of the narratively reviewed studies focussing on HRH productivity changes

during a pandemic came from hypothetical scenario‐based assessments in different hospital and community

settings.

Fewer than one‐third of the reviewed studies assessed the effects of a specific HRH intervention, and those

that did largely focused on short‐term emergency response training and mobilization goals. Among the recom-

mended policy actions included the development of protocols to inform reallocation of resources and task

shifting,37,39 pandemic‐adjusted staffing models,30,32,40 expanded training for in‐service workers,27–29,37,38 and

engagement of a variety of types of volunteers as a standby pool.27,39 Such activities were argued to facilitate

the rapid implementation of HRH supply enablers to address surge capacity, although the findings from any given

study context tended to be of unclear generalizability to different countries and settings. As such, the ongoing

need for flexibility and adaptability remained a key concern given the unpredictability of the duration or course

of viral pandemics. A number of HRH plans and models considered evolving patterns of staff absen-

teeism26,30,33,35,40; the research was mixed in terms of the direction related to specific reasons for absence (e.g.,

high‐risk vs. low‐risk of complications, fear of illness vs. moral obligation to continue working during viral

outbreaks).

None of the studies focused on HRH issues in post‐pandemic periods; as such, we were unable to answer our

second research question as to which governance options were most amenable to pandemic recovery, such as

addressing mental health impacts on healthcare workers or backlogs of nonurgent surgeries and service needs for

NCD management. In non‐pandemic situations, reallocation of resources away from specific clinical services has

been found to entail negative responses among healthcare staff due to perceived threats to their professional

identity.43 Research is needed to inform HRH governance decisions to address potentially unintended conse-

quences of health workers' reactions of perceived disempowerment during resource reallocations in response to

acute surge events.

Disconcertingly, none of the retained studies measured occupational or psychosocial factors affecting

healthcare workers' morbidity levels or risk of burnout. In the absence of real data, some researchers assumed

healthcare staff would be less likely to experience severe morbidity from acute respiratory syndromes due to

the healthy worker effect, while others assumed that healthcare personnel would become ill at a similar rate as

the general population. Some limited research from the first wave of the pandemic found the risk of hospi-

talization with COVID‐19 was higher among healthcare workers and members of their families than the general

working age population.44 Clarifying the prevalence of high‐risk health conditions among the health workforce

would be a particularly important refinement in the evidence base; another would be improving the estimates
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of work absenteeism for non‐medical reasons, such as from fear of infection or transmission to family, stresses

of seeing colleagues falling sick, the need to care for relatives, and the need for physical and psychological

self‐care.26,40,45 The ethics of simply compelling health workers to provide care during a pandemic through

moral or legal obligations are increasingly questioned; rather, more observational research is needed to

investigate impacts and remediate likely causes for absenteeism.46–49

The present evidence gap on health worker absenteeism for reasons of child and elder care responsibilities

may be related to the lack of attention to sex and gender considerations in the published research. This

finding was not entirely surprising, echoing a systematic review elsewhere demonstrating a dearth of research

on sex‐specific HRH outcomes to help inform gender‐equitable health workforce policy options.24 Although the

latest epidemiological data indicates that COVID‐19 may pose higher morbidity and mortality risks to men, a

growing body of evidence suggests that public health emergencies disproportionately affect women.50 Women

comprise of 70% of the health and social care workforce in many countries.51 Women may be more likely than

men to experience disruptions in their daily routines and labour market activities as frontline healthcare

workers during pandemic periods due in part to gendered socialization for caregiving, which may be

exacerbated with prolonged school closures and shifts to online learning.35,50,52 However, sex‐disaggregated
data related to disease outbreaks have often been found to be incomplete,52 a discrepancy also observed in

our reviewed data.39 Gender‐blindness remains persistent in research and governance of public health

emergencies.53

4.1 | Study strengths and limitations

The overall quality of the literature included in this review was generally considered to be high, given the research

protocol restricting eligibility to refereed journal articles designed to explore temporal effects on health system

capacity, notably using routinely collected health data or repeated measures designs. Many of the records initially

retrieved in the bibliographic searches were cross‐sectional studies, which cannot often be used to determine

temporal relationships and thus did not meet our prospectively planned eligibility criteria. While few studies were

ultimately included for narrative analysis, and much of the available research was conducted before the full impact

of the COVID‐19 pandemic can be known, these constraints are consistent with reviews elsewhere of HRH

outcomes associated with infectious disease outbreaks.8 It is noted that, in the COVID‐19 era, there has been a

proliferation of academic and grey literature, often reporting on investigations undertaken rapidly and using

non‐randomly collected data; the quality of the available evidence in situations involving coronavirus outbreaks has
been widely found to be inconsistent.21,42,54

An important limitation of the present results was the lack of a universal definition of ‘surge capacity’.

Oftentimes, addressing HRH surge capacity was equated in the reviewed literature with increasing the numbers

of active providers or their hours worked. However, analyses of health labour market dynamics describe a

range of HRH planning criteria including needs‐based, demand‐based, supplier‐induced demand, utilization‐
based, or supply‐based approaches, which are not interchangeable constructs.7,55,56 Moreover, health workforce

shortages to meet global health goals were widely quantified before the COVID‐19 crisis; while the stock of

healthcare workers is generally expected to grow in the coming years, it is unclear whether the numbers,

practice patterns, geographic distributions, and skills mixes will meet the future needs of populations with

changing demographics, disease patterns, service delivery capacities, and fiscal spaces.55–57 Health workforce

shortages are especially severe in low and lower‐middle income countries; the requirements and capacity for

many African countries for pandemic response and post‐pandemic recovery are largely unknown.6,16 The

absence in this review of data from such contexts reflects major shortcomings in the global health research

capacity.
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5 | CONCLUSIONS

This study represents, to our knowledge, the first systematic appraisal of the state of the research evidence on HRH

surge capacity during COVID‐19 and other respiratory virus outbreaks of global significance using a health systems
approach. Monitoring and analysing the impacts of COVID‐19 is crucial to help inform strategic actions to ensure

maintenance of access to essential health services throughout the course of the outbreak, and to mitigate threats to

health workforce sustainability. Adaptable strategies are vital in acute surge events,3 and the current pandemic

offers a stark reminder of the need to invest in HRH data and research. At the time of writing, new COVID‐19
vaccines were being rolled out in a number of countries; the World Health Organization recognized that, while

disruptions of essential health services were continuing and many challenges would undoubtedly persist, a path to

moving beyond emergency response was finally emerging.1 Consolidated guidance for strengthening national and

subnational HRH information systems had been released, including for supporting and protecting healthcare

workers through enhanced tracking of demographics, exposures, infections, quarantines, and deaths.58 Findings

from this assessment emphasize the critical need for more timely, comprehensive, internationally comparable, and

equity‐informative HRH evidence to enhance preparedness, response, and recovery policies for this and future

pandemics.
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