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a b s t r a c t 

The COVID-19 pandemic has placed unprecedented pressure on health systems’ capacities. These capac- 

ities include physical infrastructure, such as bed capacities and medical equipment, and healthcare pro- 

fessionals. Based on information extracted from the COVID-19 Health System Reform Monitor, this paper 

analyses the strategies that 45 countries in Europe have taken to secure sufficient health care infrastruc- 

ture and workforce capacities to tackle the crisis, focusing on the hospital sector. While pre-crisis capac- 

ities differed across countries, some strategies to boost surge capacity were very similar. All countries 

designated COVID-19 units and expanded hospital and ICU capacities. Additional staff were mobilised 

and the existing health workforce was redeployed to respond to the surge in demand for care. While 

procurement of personal protective equipment at the international and national levels proved difficult at 

the beginning due to global shortages, countries found innovative solutions to increase internal produc- 

tion and enacted temporary measures to mitigate shortages. The pandemic has shown that coordination 

mechanisms informed by real-time monitoring of available health care resources are a prerequisite for 

adaptive surge capacity in public health crises, and that closer cooperation between countries is essential 

to build resilient responses to COVID-19. 

© 2021 Elsevier B.V. All rights reserved. 
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. Introduction 

The COVID-19 pandemic has confronted health systems with 

nprecedented challenges in securing sufficient supply of physical 

nfrastructure and health workforce to respond to the rapid rise in 

emand from COVID-19 patients. Countries had to increase surge 

apacity quickly, especially in hospital settings. Creating surge ca- 

acity required not only extending hospital capacity for COVID- 

9 inpatient treatment in terms of more acute and intensive care 

eds. It also necessitated ensuring sufficient supply of personal 

rotective equipment (PPE), medical equipment (e.g. ventilators), 

harmaceuticals, medical supplies, and IT, as well as ensuring ad- 

quate availability of health professionals trained to treat and care 

or COVID-19 patients [1] . This paper seeks to compare how coun- 
✩ This is a EUROB funded article. 
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ries have expanded capacities in terms of human resources and 

hysical infrastructure (both hospital capacity and medical and 

rotective equipment) and to draw on the lessons learned during 

he pandemic. The paper will derive policy lessons on how best 

o achieve agile and adaptive surge capacity for future pandemic 

reparedness. 

To understand how countries have responded to the COVID- 

9 crisis and the rapidly rising number of COVID-19 patients re- 

uiring inpatient treatment, it is important to depict the starting 

oint of countries’ capacities in regard to hospital infrastructure 

nd the health workforce. Prior to the outbreak, acute and inten- 

ive care unit (ICU) bed capacity varied widely across countries, 

anging from 2 hospital beds per 100 000 in Sweden to 8 beds 

n Germany (both 2018) and from 5 ICU beds per 100 000 in Ire- 

and (2016) to 34 in Germany (2017) [2] . Some countries in East- 

rn Europe such as Bulgaria, Lithuania, Hungary and Romania had 

elatively high hospital capacity with many hospital beds and low 

ed occupancy rates. In contrast, countries such as Italy, Ireland 

https://doi.org/10.1016/j.healthpol.2021.06.015
http://www.ScienceDirect.com
http://www.elsevier.com/locate/healthpol
mailto:juliane.winkelmann@tu-berlin.de
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nd Spain entered the pandemic with relatively low numbers of 

cute hospital beds and very high occupancy rates [2] . In regard 

o health professionals, most countries in Europe experienced an 

neven distribution of health professionals across regions and a 

hortage of certain professions such as nurses or specialist doctors 

3–5] . Norway, Switzerland and Iceland had the highest numbers of 

octors and nurses per capita prior to the pandemic, while coun- 

ries in central and Eastern Europe such as Poland and Latvia had 

ewer doctors and nurses per population [2] . Pre-crisis capacities 

nfluenced how quickly countries were able to deploy existing re- 

ources while gaining time to increase capacity and provide the 

ecessary flexibility [6] . 

Existing research on health system capacity to treat COVID-19 

atients has mainly focused on modelling the required surge ca- 

acity of ICU beds [7–10] , and generally shows that hospital ca- 

acities had to be increased to avoid preventable mortality from 

OVID-19. McCabe et al. [11] found that hospital provision mea- 

ures such as procurement of equipment, redeployment of staff

nd creation of additional facilities alleviated significant shortfalls 

n the NHS in England in terms of intensive care nurses, beds and 

unior doctors. Williams et al. (2020a) showed that all countries 

ave used a variety of strategies to repurpose and mobilise the 

xisting health workforce, while also augmenting the workforce 

y hiring additional health workers, bringing back inactive health 

orkers or utilising students and volunteers. In early April 2020, 

he WHO released technical guidance and tools to help countries 

lan and develop strategies to increase and create surge capacity. 

he guidance introduces the four S’s of creating surge capacity for 

cute and intensive care (space, supplies, staff and systems) which 

ill frame this paper [ 12 , 13 ]. 

. Methods 

Evidence included in this analysis builds on the content com- 

iled in the COVID-19 Health System Response Monitor (HSRM), 

vailable at https://www.covid19healthsystem.org/ . The HSRM tool 

as established in March 2020 and designed in response to the 

OVID-19 outbreak. The HSRM collects and disseminates up-to- 

ate information on how countries, mainly in the WHO European 

egion, are responding to the crisis, focused primarily on the re- 

ponses of health systems. It is a joint undertaking of the WHO 

egional Office for Europe, the European Commission, and the Eu- 

opean Observatory on Health Systems and Policies. 

The HSRM content is structured broadly around the standard 

ealth system functions [14] , capturing information on policy re- 

ponses in six areas: (I) preventing transmission, (II) ensuring suffi- 

ient physical infrastructure and workforce capacity, (III) providing 

ealth services effectively, (IV) paying for services, (V) governance 

nd (VI) other non-health system measures. The information is col- 

ected and regularly updated using an evolving set of questions 

hat serve as prompts for the country health policy experts con- 

ributing to the platform. By following a structured questionnaire 

nd having a team of Observatory staff editing the responses, infor- 

ation is collected in a way that enables broad comparisons across 

ountries. However, it must be noted that the level of detail of in- 

ormation reported in the HSRM is not systematically harmonised 

cross countries. Country authors used different approaches to col- 

ect information and report on their health systems. 

This paper aims to analyse countries’ policy responses imple- 

ented or planned to mitigate shortages of physical infrastructure. 

hysical infrastructure includes acute and intensive care unit (ICU) 

eds, personal protective equipment (PPE) and medical equipment 

e.g., ventilators). In addition, the article covers health workforce 

apacity, defined as health professionals working directly with pa- 

ients. The section on the workforce includes information on coun- 

ries’ measures to maintain or enhance capacity, the responsibili- 
363 
ies and skill-mix of the workforce and initiatives to train and re- 

eploy health workers. 

Data collected for this article refers to information provided be- 

ween March 2020 and August 2020 on the HSRM, to cover the 

rst wave of the pandemic. The selected countries reported rel- 

vant information on country measures to mitigate shortages of 

hysical infrastructure (hospital beds, PPE and medical equipment) 

nd workforce during the study time period. The countries in- 

luded in the analysis are part of the WHO European Region, and 

 total of 45 countries were included in the analysis. England only 

rom the UK is included as more complete information on this 

ountry is available from HSRM, whereas data is missing for de- 

olved nations (Northern Ireland, Scotland, Wales). The absence of 

pecific countries in the analysis does not necessarily mean that 

hese countries did not take any measures regarding physical in- 

rastructure and workforce capacity, but that limited information 

as available at the time of data collection on these topics. As a 

esult, the summary tables included are not meant to be exhaus- 

ive given that the HSRM’s country pages contain different levels 

f information. This paper also uses other country material, key 

ocuments and literature. 

The paper is structured along the four S’s of creating surge ca- 

acity for acute and intensive care. This is a widely used concept 

o operationalise and systematically approach surge capacity. The 

HO European Region technical guide ‘Strengthening the Health 

ystem Response to COVID-19 ′ defines the four S’s as space, sup- 

lies, staff and systems of coordination for optimum surge capacity 

esponse [ 12 , 15 , 16 ]. The WHO further specifies the four S’s of surge

apacity as follows: 1) space refers to structure (including hospi- 

als and beds) and facilities for emergency purposes, 2) supplies 

re about the availability of specific equipment such as intubation 

quipment, mechanical ventilators and personal protective equip- 

ent, 3) staff means ensuring sufficient numbers of appropriately 

killed health (and social care) workers and, 4) systems relate to 

anagement systems that ensure ongoing and proactive planning 

or optimum surge capacity response [12] . 

. Results 

The COVID-19 crisis necessitated countries to rapidly mobilise 

ospital capacity, medical equipment, PPE and workforce. All coun- 

ries in Europe prepared and implemented plans to create suf- 

cient physical infrastructure and mobilise the health workforce 

t the start of the COVID-19 pandemic. Policy mechanisms to in- 

rease capacity, such as existing emergency and contingency plans, 

idely varied across countries, which in turn influenced country 

esponses. The following sections provide details about how coun- 

ries managed to create separate capacity for COVID-19 patients in 

ospitals (space), responded to the lack of PPE and medical equip- 

ent (supplies), monitored surge capacity (systems) and mitigated 

orkforce shortages (staff). 

.1. Space: creating acute and intensive care capacity for COVID-19 

atients 

A primary concern regarding physical infrastructure was to 

rovide enough capacity to keep COVID-19 patients in separate 

ards. These spaces needed to be equipped with adequate capac- 

ty for therapy with oxygen, ICU beds and ventilators. All coun- 

ries quickly initiated emergency hospital plans to free up capacity 

or COVID-19 patients and to set up additional acute and ICU beds 

ithin existing facilities. In all countries, wards and hospital beds 

ere re-configured to concentrate COVID-19 patients in separate 

ards and maintain COVID-19 free spaces for other urgent hospi- 

al treatments ( Table 1 ) [17] . 

https://www.covid19healthsystem.org/
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Table 1 

Strategies to create hospital surge capacity. 

Country 

Reorientation of 

hospital depart- 

ments/Creation of 

ICU, intermediate 

and acute care 

beds for COVID-19 

patients 

Designation of 

hospitals to treat 

COVID-19 patients 

Creation of 

transition centres 

for recovery 

and/or quarantine 

Use of private 

hospitals 

Creation of new 

COVID-19 

temporary/military 

field hospitals 

Inter-hospital 

transport of 

COVID-19 patients 

to adjust for needs 

in local/national 

capacity 

Use/set-up 

monitoring 

systems of bed 

capacity 

Armenia x x (recovery and 

quarantine) 

x (triage centre 

with beds) 

Austria x x (planned) x 

Azerbaijan x x (quarantine) x (new modular 

hospitals) 

Belarus x x x 

Belgium x x (recovery) x x 

Bosnia and 

Herzegovina 

x x x 

Croatia x x x (quarantine and 

recovery) 

Cyprus x x (isolation) x x (permanent new 

ICU with 28 beds) 

Denmark x x (planned) x (use of military 

hospitals, 

planned) 

x 

Estonia x x x (military) 

Finland x x 

France x x x x 

Georgia x x (quarantine) x 

Germany x x (planned) x x x 

Greece x x x x 

Hungary x x (quarantine) x x (military and 

temporary) 

Iceland x 

Ireland x x 

Israel x x (recovery and 

quarantine) 

x 

Italy x x x x x x 

Kyrgyzstan x x x x 

Latvia x 

Lithuania x x 

Luxembourg x 

Malta x x x (planned) 

Monaco x x 

Montenegro x x (isolation) x (600 beds) 

Netherlands x x x (temporary with 

960 beds) 

x x 

North Macedonia x x x (mobile military 

hospital with 130 

beds) 

Norway x (planned) x 

Poland x x 

Portugal x x (planned) x 

Republic of 

Moldova 

x 

Romania x x (mobile 

hospitals) 

Russian 

Federation 

x x x 

San Marino x x 

Serbia x x x x x x 

Slovakia x x 

Slovenia x x x (recovery) 

Spain x x (recovery) x x (16 field 

hospitals) 

x 

Sweden x x (2 field 

hospitals) 

x x 

Switzerland x x x x x 

Turkey x x x (2 new 

hospitals) 

Ukraine x x (planned) 

United Kingdom 

(England) 

x x (recovery) x x x x 

Source: HSRM; plus (39). 

Notes: WHO (2020); x – measure implemented; recovery – (re-adapted) rooms (e.g. in hotels or dormitories) for discharged patients requiring low intensity surveillance 

to recover from COVID-19 and to free up hospital capacity; isolation - rooms provided for persons with proved COVID-19 infection; planned - measure planned to be 

implemented in case of shortage of capacities; quarantine - rooms provided for people that need to be quarantined; recovery - accommodate discharged patients requiring 

low intensity surveillance. 

364 
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.1.1. Private hospitals played a key role in creating additional 

apacity in many countries 

In more than one third of the countries, private hospitals were 

emporarily used as part of the public system to provide essential 

ervices to COVID-19 patients as well as urgent non-coronavirus 

lective procedures. This strategy was primarily used in countries 

hat were strongly affected by the pandemic and/or that have a 

trong or sizeable private hospital sector. In Ireland, England, Italy, 

orth Macedonia, Spain and the Russian Federation, the govern- 

ents block-booked private hospital beds, equipment and staff

o have flexible availability throughout the crisis. In Ireland and 

taly (Lombardy), private hospital beds made major contributions 

o hospital surge capacity, counting 20 0 0 private hospital beds and 

7 ICU beds in early April in Ireland and 30% of ICU surge capacity 

n Lombardy. In Ireland, the state and private hospitals concluded 

 rapid deal that private hospitals (including health professionals, 

acilities and equipment) would become part of the public hospital 

ystem for a three-month period with possible extensions. In Italy 

nd Switzerland, emergency legislation requested private facilities 

o make their capacities available for the admission of patients. In 

witzerland, two private hospitals were entirely or primarily des- 

gnated for treating COVID-19 patients. 

In countries less affected during the first wave, such as Den- 

ark and Portugal, plans were made to utilise private hospital 

eds in case of need. In many countries, private and army hos- 

itals provided equipment such as ventilators for the treatment of 

OVID-19 patients. Army hospitals were made available to treat the 

eneral population or for medical transport of COVID-19 patients 

o relieve pressure from general hospitals. In Belgium, for example, 

atients with major burns were transferred to military hospitals. 

n 13 countries, mostly in Eastern Europe (e.g. Belarus, Croatia and 

yrgyzstan), existing hospitals were designated as COVID-19 hos- 

itals, assigned to treat COVID-19 patients only. In Poland, 19 spe- 

ially designated single-infection (COVID-19) hospitals treated ex- 

lusively COVID-19 patients. 

.1.2. Temporary new hospitals were created to reduce pressure on 

xisting hospitals 

In about half of the countries, COVID-19 designated hospi- 

als were created as temporary facilities for providing care. For 

xample, countries designed conference venues, stadiums, fair- 

rounds or specially constructed field hospitals to accommodate 

ild COVID-19 cases or severe cases once discharged ( Table 1 ). 

n Spain, the IFEMA Hospital in Madrid was constructed rapidly 

ith the support of the army. The IFEMA hospital added 5500 

eds including 500 ICU beds and supported local hospitals’ emer- 

ency services by treating COVID-19 patients with mild to severe 

ymptoms [18] . In England, several temporary facilities (Nightin- 

ale Hospitals or equivalent) were built to treat mild or moder- 

te COVID-19 cases. Montenegro built five field hospitals with 600 

eds and some countries, such as Bosnia and Herzegovina, Cyprus, 

urkey, Serbia and the Russian Federation, announced the creation 

f new COVID-19 hospitals as permanent facilities. In several coun- 

ries, including England and Germany, some emergency field hos- 

itals remained unused during the first COVID-19 wave, although 

his has to be considered against the context of the high levels of 

ncertainty related to the evolving epidemiology of the pandemic 

t this time [ 18 , 19 ]. 

In addition, 19 countries repurposed non-health facilities such 

s hotels, dormitories and rehabilitation clinics. These facilities had 

een vacated due to lockdown measures, and were converted into 

ransition centres for quarantine purposes and to accommodate 

ischarged patients requiring low intensity surveillance ( Table 1 ). 
365 
.1.3. Regional and cross-border collaborations saw patients 

ransferred to areas with spare capacity 

To alleviate pressure on intensive care capacity, critically ill pa- 

ients were transferred between the hardest-hit regions in several 

ountries or between different countries to areas with spare capac- 

ty. In the Netherlands, ICU and non-ICU patients were transferred 

o certain hospitals in northern provinces, and also to hospitals in 

eighbouring Germany to relieve saturated facilities [20] . Medical- 

sing various modes of transport was often necessary to facilitate 

ransfer of patients. In France, for example, high-speed trains, he- 

icopters, and a warship, were deployed to move patients to other 

egions or neighbouring countries. The redistribution of patients to 

ther regions and countries proved to be crucial during the first 

ave when hospitals were not yet sufficiently prepared in terms 

f appropriate capacity and knowledge of COVID-19 care. However, 

uch transfers were only possible due to certain countries having 

pare capacity, often as a result of lower rates of infection [21] . 

.1.4. Some countries and regions used coordinated efforts to create 

urge capacity 

By implementing these different strategies, health systems were 

ble to rapidly increase the number of beds to accommodate pa- 

ients requiring ICU treatment in most cases. In Germany, which 

ad the highest number of hospital beds per person prior to the 

andemic, up to 13,0 0 0 ICU beds (including low care, high care 

nd ECMO (extracorporeal membrane oxygenation)) were quickly 

ade available for COVID-19 patients in the first wave (April 2020) 

ith hospitals receiving a large lump-sum payment for making 

mpty beds and additional ICU beds available [22] . In Hungary, 

he government required that half of total hospital bed capac- 

ty (32,900 beds) should be available for patients with COVID-19 

etween mid-April and mid-May [23] . In some countries, these 

trategies were embedded in a broader framework where prede- 

ned hospital emergency plans already existed. In Belgium, for ex- 

mple, hospitals activated their emergency plans earlier than re- 

uired [21] . As a result, Belgium raised ICU capacity from 16.5 ICU 

eds per 100 000 population prior to the pandemic to 24 beds in 

arly April 2020. In places such as Lombardy and Armenia, ICU or 

nfection disease hospital networks managed hospitals’ surge ca- 

acity. In Lombardy, the ICU Network that initially contained 15 

ospitals in February quickly expanded to 72 facilities in the fol- 

owing weeks, creating in total 482 new ICU beds within the first 

wo weeks of March. 

.2. Supplies: limited availability of personal protective and medical 

quipment 

In the first wave of the COVID-19 pandemic, many countries 

aced significant shortages of personal protective equipment (PPE), 

ncluding face masks, goggles and other protective clothing aimed 

o protect the wearer from infection and prevent the further 

pread of the virus. Furthermore, the availability of medical equip- 

ent, including laboratory materials and medical supplies (e.g. 

entilators), was also strained. The combination of unprecedented 

nd simultaneous demand for these resources at a global scale and 

arge disruptions in the international marketplace made it difficult 

or all countries to urgently obtain sufficient resources for their 

wn needs. 

While public procurement has been at the forefront of most 

ountries’ policy responses, the pandemic has created a new and 

ontinuously changing purchasing environment. Governments have 

een forced to find innovative ways to purchase medical equip- 

ent and to join forces to respond to the urgent needs for PPE 

nd medical equipment [24] . To better coordinate purchases of PPE 

ithin the EU, the European Commission (EC) activated the Joint 

rocurement Agreement, which was originally created in response 



J. Winkelmann, E. Webb, G.A. Williams et al. Health policy 126 (2022) 362–372 

Table 2 

Strategies for managing supply of personal protective (PPE) and medical equipment. 

Strategies Country examples ∗ Implementation examples 

Increase supply of PPE and medical equipment 

Importing from other countries Most countries ∗∗ 37 EU and EEA countries signed the EC’s Joint 

Procurement Agreement; import from China 

Ramping up internal production Austria, Azerbaijan, Belarus, Belgium, Bulgaria, Croatia, 

Czech Republic, Denmark, England, Estonia, Finland, 

France, Germany, Greece, Hungary, Israel, Italy, Lithuania, 

Norway, Romania, Spain, Sweden, Switzerland, Turkey, 

Uzbekistan 

Private companies started to change their production to 

ensure domestic production of PPE (Sweden) 

Change market factors 

Prohibiting or limiting exports 

and/or sales 

Austria (planned), Belarus, Belgium, Bulgaria, Finland, 

Norway, Poland (respirators and cardio-monitors), 

Romania, Russian Federation, Turkey, England, Ukraine 

Export of quinine-based medicines, PPE and disinfectants 

was prohibited (Bulgaria) 

Capping prices and/or reducing VAT Belgium, England, France, Italy, Spain Maximum price for surgical masque at EUR 0.50 (Italy) 

Simplifying procedures for market 

authorization 

Belgium, England, Italy, Finland, Romania, Spain, Sweden Authorisation of commercialisation of PPE without CE 

marking (Spain), development of an Alternative Test 

Protocol (Belgium) 

Relaxing guidelines for use or re-use 

of PPE 

Belgium, England, Germany, Netherlands FFP2 masks are only used when treatment may cause a 

lot of aerosols (the Netherlands) 

Seizing PPE from private and public 

institutions 

Italy, Spain Medical and surgical aids and other movable property 

from privates and public bodies, if deemed necessary. 

Coordinate sourcing and/or distribution ∗∗∗

Centralised coordination Cyprus, Denmark, England, Estonia, Finland (distribution 

to five university hospitals), Germany (procurement), 

Greece, Italy, Lithuania, Montenegro, Netherlands, 

Sweden, Spain, Switzerland (procurement) 

Publicly owned company acted on behalf of health 

authorities to ensure imports and distribution (Greece) 

Decentralised coordination Belgium (municipalities), Finland (districts), France 

(employer), England (distribution) 

Procurement and distribution of masks managed by 

municipalities (Belgium) 

Introducing monitoring systems for 

PPE and medical equipment 

Denmark, England, Estonia, France, Greece, Norway, 

Ukraine 

National system for reporting, allocation and distribution 

of PPE (Norway) 

Source: HSRM. 

Notes: ∗ does not imply an exhaustive list of countries adopting these measures, but represents some examples taken from the HSRM; ∗∗Indicates more than 30 countries 

in Europe adopted this measure; PPE – personal protective equipment, VAT – value added tax; ∗∗∗Some countries had a mix of centralised and decentralised coordination 

(e.g., national procurement but local distribution), which also changed over time; planned - measure planned to be implemented in case of shortage of capacities; PPE 

personal protective equipment, VAT value added tax; table indicates strategy taken in first wave. 

t

t

2

(

r

t

w

3

d

s

c

o

C

i

c

m

t

v

b

c

o

u

t

f

3

o

t

s

a

P

d

P

t

o

c

l

h

d

o

c

p

w

e

t

l

b

t

3

P

g

t

e

w

h

b

p

g

o the H1N1 pandemic [25] . Moreover, all PPE exports outside of 

he EU were subject to export authorization effective March 15, 

020. Hospitals in some Central and Eastern European countries 

e.g. Croatia, Kyrgyzstan, North Macedonia) with limited financial 

esources have received international donations or support from 

he WHO, the European Commission or donor countries (e.g. Nor- 

ay, South Korea). 

.2.1. Countries implemented a number of initiatives to increase 

omestic production of PPE 

At the national level, countries across Europe have responded 

wiftly to the lack of PPE and medical equipment. To rapidly in- 

rease their stock, the majority of countries imported PPE from 

ther countries to supplement their existing stock, mainly from 

hina ( Table 2 ). However, to mitigate the strong dependency on 

mports and ensure the availability of PPE and medical equipment, 

ountries also rapidly developed various strategies to increase do- 

estic supply ( Table 2 ). For example, many governments restricted 

he sale of medicines, goods and services used in health care ser- 

ices and encouraged or requested the domestic production of PPE 

y private companies, e.g. by easing regulation or simplifying pro- 

edures for market authorisation. To mitigate shortages, a number 

f countries relaxed guidelines for use or re-use of PPE, others reg- 

lated wholesale prices of essential products (e.g. PPE, sanitisers) 

o avoid excessive prices. Governments also asked for donations 

rom private companies with available stock. 

.2.2. Hospitals were often prioritised to receive PPE at the expense 

f other health and long-term care settings 

Overall, many countries focused on providing PPE to hospitals; 

his left vulnerabilities in nursing homes, primary care and other 

ettings. In many countries, health workers had to work without 

dequate protection, which increased their risk of infection [26] . 
366 
rofessional groups such as general practitioners, physiotherapists, 

entists or orthodontists had to stop practicing due to shortages of 

PE, for example in France. The mechanisms in place to coordinate 

he distribution of PPE and medical equipment had strong impact 

n the availability of material, especially in non-hospital health 

are settings. Countries like the Netherlands, Greece and Switzer- 

and organised distribution at national level. The Baltic countries 

ad a decentralised coordination of PPE supply prior to the pan- 

emic but transitioned to an organisation at national level in light 

f rising demand and prices for PPE. In contrast, a number of 

ountries kept a decentralised coordination at levels of munici- 

alities (Belgium) or providers (France). In Germany, procurement 

as centralised while distribution was a responsibility of the fed- 

ral states ( Table 2 ). Throughout the pandemic, countries adapted 

heir approaches to coordination across authorities as lessons were 

earned from different strategies. Lithuania, for example, moved 

ack to a decentralised distribution with owners of medical insti- 

utions being responsible for purchasing PPE. 

.3. Systems: monitoring system to manage surge capacity of beds, 

PE and medical equipment 

Many countries developed coordination mechanisms at the re- 

ional level to distribute available resources and collect informa- 

ion. In Italy and Spain, for example, COVID-19 ICU networks were 

stablished to manage the surge of patients requiring critical care 

ith a single coordination command for the public and private 

ealth systems. In Germany, states and cities set up coordinating 

oards and developed a concept of cross-cluster takeover to im- 

rove allocation of patients across hospitals within and across re- 

ions. 
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.3.1. Some countries implemented monitoring systems to steer 

ospital capacity, while others already had them in place 

To better steer surge capacity and distribute patients across 

ospitals with available intensive care capacity, Germany, Greece, 

srael, Ukraine and Switzerland set up monitoring systems. These 

ystems assessed capacities and shortages of ICU and acute care 

eds and/or protective and medical equipment. Greece set up a 

igital registry to monitor stock and utilisation of all COVID-19 

elevant equipment (e.g. gloves, masks, protective gear for medi- 

al personnel, etc.) as well as hospital and ICU bed capacity and 

ccupancy in real time. In Germany, a new web-based intensive 

are register (DIVI) was created to report free ventilation places, 

ntensive care capacities and the COVID-19 cases treated in partici- 

ating hospitals. However, the register does not provide the actual 

umber of critical care beds, but only shows whether capacities 

re available, limited, or full, without indicating the availability of 

entilators. Israel has established a database with constantly up- 

ated data about hospital capacity and utilization which allows to 

teer hospital capacity, e.g. opening new COVID-19 wards, and fa- 

ilitating transfer of patients from one hospital to another, if ca- 

acity is saturated. In Ukraine, an analytical dashboard displays 

egularly updated information on hospital’s capacity and essen- 

ial supplies stock (PPE, medical equipment, tests, number of beds 

ncluding health workforce) across the regions. In Switzerland, a 

latform of ICU bed occupancy forecasting for individual hospitals 

 www.icumonitoring.ch ) was set up during the pandemic and com- 

ines projections and real-time data on hospital occupancy [10] . 

owever, many countries did not report to have data-based flexi- 

le planning tools in place. In Austria, for example, availability and 

istribution of physical resources are, in general, analysed in the 

egional Structural Plans for Healthcare, which provide informa- 

ion on potential shortages. However, these plans are not provided 

lectronically and thus are not available on a day-to-day basis. 

Some countries had registries in place before the pandemic that 

apture capacities of acute and intensive care beds and ventila- 

ors. In particular, in most Nordic countries such as Norway, Fin- 

and, Sweden and Denmark as well as in the Netherlands ( www. 

tichting-nice.nl ) and the United Kingdom ( www.icnarc.org ), hospi- 

als are connected to real time computer systems showing ICU and 

cute care beds’ availability. Estonia and Norway employed moni- 

oring systems on the allocation, utilisation and forecasts of COVID- 

9 relevant equipment to help ensure sufficient access in both am- 

ulatory and inpatient care ( Table 2 ). These digital solutions en- 

bled hospitals and public institutions to monitor PPE stockpiles 

nd demand. 

.3.2. Combined contingency plans consider capacities of physical 

nd human resources 

Some countries developed combined contingency plans that 

onsidered both hospital capacity and workforce simultaneously in 

he event of a spike of COVID-19 patients. Greece for example set 

p a contingency plan that foresees requisition of private clinics. 

he plan incorporates the number of transfer patients hospitalized 

n public hospitals, the increase of reference hospitals and the relo- 

ation of staff to dedicated COVID-19 hospitals. In Romania, a num- 

er of infectious disease hospitals and their support hospital net- 

ork prepared for treating COVID-19 cases by procuring medical 

quipment, pharmaceuticals, PPE and ensuring workforce availabil- 

ty and training the personnel on the optimal and effective use of 

PE and on other measures of limiting COVID-19 transmission. In 

yprus there was a centrally managed capacity planning for the in- 

ensive care units of the public sector, beds, personnel, ventilators 

nd consumables to deal exclusively with COVID-19 patients. 
367 
.4. Staff: strategies to increase workforce capacity 

The pandemic has exacerbated the pre-existing shortages of 

ealth professionals in some countries or regions as health systems 

aced the dual problem of having to maintain essential medical ser- 

ices, while also providing COVID-19 related health services. Health 

rofessionals faced additional workloads. The increased workload 

as not only related to care of COVID-19 patients, which requires 

ore staff due to prolonged lengths of stay in ICU and the inten- 

ity of treating COVID-19 patients [27] , but also in having to adopt 

ew procedures, regulations and hygienic standards. At the same 

ime, the existing workforce faced supply-side pressures. In many 

ountries, shortages of PPE forced medical staff to work without 

dequate protection (see above), contributing to health care work- 

rs having a three-fold risk of infection compared to the public 

ven when accounting for higher testing frequency [26] . For in- 

tance, in April 2020, up to 20% and 13% of all recorded COVID- 

9 cases in Spain and Bulgaria respectively were in health care 

orkers, while about 6% to 7% of healthcare workers in Germany 

nd the Netherlands tested positive [ 28 , 29 ]. Inevitably, by having 

o stay home to recover and self-isolate, health workers were not 

ble to work. Many practical barriers to working were also re- 

orted, with health workers often facing challenges in terms of 

nding childcare when schools closed, getting to work when public 

ransport was shut down or running reduced services, or needing 

o find additional accommodation if family members were shield- 

ng. Due to the fear of infection and transmission to their fami- 

ies, very high workloads and safety concerns, health professionals 

aced significant physical and mental stress during the pandemic. 

hese stressors potentially contribute to burnout and necessitate 

ome professionals to take a leave of absence [30–32] . 

.4.1. All countries adopted multiple strategies to create workforce 

urge capacity 

All countries implemented strategies to create surge capacity of 

heir health workforce. The most common strategy included mo- 

ilising final year medical and nursing students to support prac- 

icing health professionals. Other strategies involved asking health 

rofessionals to work extra hours, offering a transition from part- 

ime to full-time work, modifying work schedules and cancelling 

eaves of absence ( Table 3 ). In many countries, the military helped 

o ensure sufficient workforce capacity (e.g. by deploying military 

hysicians to civilian settings, field army hospitals or testing cen- 

res). 

Some countries have also asked retired or otherwise inactive 

rofessionals to return to work or recruited volunteers to help. 

hese included activities supporting contract tracing or responding 

o public concerns through telephone hotlines. To facilitate and ex- 

edite the registration of health professionals, England, Germany, 

reland, the Netherlands, and Spain simplified the registration or 

iring processes of health professionals. For example, in England 

nd the Netherlands, health professionals who left the service in 

he previous years or with expiring licences were automatically re- 

egistered. Germany, Ireland and England have developed strate- 

ies to bring foreign-trained but unregistered health professionals 

nto the workforce. These measures include speeding up recogni- 

ion procedures or allowing foreign-trained doctors in the process 

f having qualifications recognised in their host country to help 

n supporting roles, such as medical assistants. England extended 

isas for frontline workers from abroad so that they were allowed 

o continue working. In France, the “medical care reserve” was mo- 

ilised which includes 3800 health professionals. These profession- 

ls span across doctors, nurses, care assistants, non-care hospital 

orkers, psychologists, professionals from regional health agencies, 

nd others [2] . 

http://www.icumonitoring.ch
http://www.stichting-nice.nl
http://www.icnarc.org
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Table 3 

Country strategies for scaling up workforce capacity. 

Strategies Country examples ∗ Implementation examples 

Repurpose and redeploy existing health workforce 

Modify existing work practices Most countries ∗∗ Suspending legislation on e.g. night shifts, overtime, 

on-call activities, minimum nurse staffing levels, 

emergency legislation to restrict leave 

Redeploy to other specialties with 

greater demand 

Albania, Austria, Bulgaria, Denmark, England Germany, 

Iceland, Ireland, Italy, Malta, Monaco, The Netherlands, 

Norway, Poland, San Marino, Slovenia, Spain, Turkey, and 

Ukraine 

Additional training in person or online to re-skill health 

professionals to facilitate expanded scope of practice or 

greater task sharing, especially in intensive care units 

Mobilisation of health workers to 

other geographic areas or health 

facilities with greater need 

Armenia, Belgium, Bosnia and Herzegovina, Croatia, 

Denmark, England, Estonia, Italy, Lithuania, Malta, 

Montenegro, Netherlands, North Macedonia, Spain, 

Portugal, Romania, Russian Federation, Sweden 

Online portals to match supply with demand; additional 

training; transfer of resident doctors to other regions 

Reassignment of healthcare workers 

from the armed forces 

Austria, Belgium, Denmark, England, Estonia, France, Italy, 

Germany, Luxembourg, Russian Federation, Switzerland 

Medical personnel of armed forces deployed in field 

hospitals or test centres 

Reassignment of healthcare workers 

from the private sector 

Cyprus, England, Hungary, Ireland, Malta, Montenegro, 

North Macedonia 

Contracts between private providers and main 

national/regional public provider(s); additional funding to 

temporarily pay contracts of private sector staff

Mobilising and recruiting additional health workers and volunteers 

Recruit new health professionals England, Italy, Luxembourg, Netherlands, Romania, Serbia, 

Spain, Portugal 

Additional funding; exceptional recruitment procedures; 

temporarily practice allowed for physicians and nurses 

not listed in medical register; simplified or relaxed 

registration/hiring processes 

Mobilisation of inactive or retired 

health professionals 

Belgium, Bosnia and Herzegovina, Bulgaria, England, 

France, Germany, Iceland, Ireland, Italy, Luxembourg, 

Netherlands, Spain 

National or regional campaigns were launched (IT, IRE); 

online temporary registers created; direct outreach by 

professional associations 

Deployment of medical 

students/volunteers 

Most countries ∗∗ Temporary recruitment contracts for students; medical 

and nursing schools to approve early graduation; online 

registers or apps created to recruit volunteers 

Relaxed rules or 

visa extensions for 

foreign-trained health professionals 

Belgium, Czech Republic, England, Germany, Ireland, Italy, 

Spain 

Foreign-trained physicians get a time-limited license to 

work; reduced language requirements for conversion 

exams; allow foreign-trained doctors in the process of 

registering to work in support roles 

Support strategies for the practicing health workforce 

Mental health and well-being 

support 

Most countries ∗∗ Helplines, websites or apps offering counselling or 

referrals for additional support; remote counselling 

sessions; wellbeing sessions in health facilities; relaxing 

rules to access mental health support; guidelines 

Financial compensation Albania, Armenia, Belarus, Belgium, Bulgaria, Estonia, 

France, Germany, Greece, Hungary, Ireland, Italy, 

Kyrgyzstan, Latvia, Lithuania, Montenegro, Poland, 

Portugal, Romania, Slovenia, Turkey 

Additional funding (e.g. supplement to salary) for nursing 

professionals and health workers in hospitals (i.e. 

infectious disease wards) and long-term care 

Childcare when schools were closed Austria, Belgium, Czech Republic, Denmark, England, 

France, Germany, Ireland, Israel, Lithuania, Malta, 

Monaco, Netherlands, Norway, Portugal, Romania, Sweden 

Keeping schools open for children of key workers, 

vouchers or financial compensation for childcare for 

health workers 

Other practical support (free 

parking, free transport, free 

accommodation if family shielding) 

England, Finland, Hungary, Italy, Malta, Kyrgyzstan, 

Latvia, Lithuania, Norway, Poland, Romania, Turkey 

Free parking, free transport, campaigns to reduce 

discrimination against health workers (due to higher risk 

of infection), free accommodation, continuing medical 

education credits 

Sources: HSRM, plus (1,35,39). 

Notes: ∗This does not imply an exhaustive list of countries adopting these measures, but represents some examples taken from the HSRM; ∗∗Indicates more than 30 

countries in Europe adopted this measure. 
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Many countries re-deployed staff from less affected health facil- 

ties to those treating COVID-19 patients or mobilised profession- 

ls to work in different disciplines (e.g. emergency departments or 

CUs). A few countries (e.g. Italy, Spain) also moved health pro- 

essionals with adequate skills, either as volunteers or as part of 

pecial units, to more affected regions. Emergency legislation of- 

en facilitated re-deployment and mobilisation, while additional 

raining for health professionals played an important role in coun- 

ries’ strategies to optimise the skills of the existing workforce to 

rovide support work in intensive care units treating COVID-19 

atients. Additionally, seven countries (Cyprus, Hungary, Ireland, 

alta, Montenegro, North Macedonia, England) have redeployed 

rivate sector staff into the public sector or even changed the work 

equirements of health professionals working in the private sector. 

.4.2. Creating surge capacity required changes to legislation and 

egulation of health workers 

As mentioned, the implementation of many of these strategies 

as necessitated the adoption of emergency legislation [33] . A few 
368 
ountries reported legal changes of traditional professional task di- 

ision to free up and bolster capacity of health professionals during 

he pandemic ( Fig. 1 ). Non-medical health professionals were tem- 

orarily authorised to carry out tasks usually only performed by 

hysicians or with physician referral, for example in Germany and 

ustria. This is particularly interesting as both countries have tra- 

itional hierarchies between the nursing and medical professions 

nd despite various (isolated) initiatives there was no significant 

ask shifting in health workforce governance prior to the pandemic 

34] . 

.4.3. Countries also took steps to support the mental health of 

ealth workers and to offer financial and practical assistance 

With frontline health workers being the most important asset 

n the prevention and control of COVID-19, most countries created 

upport schemes for the health workforce. These included newly 

stablished helplines or remote counselling sessions for health care 

orkers to safeguard their mental health and well-being. Many 

ountries also provided exceptional financial compensation, most 
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Fig. 1. Temporary authorisation of task shifting and task expansions. See Refs. [53,54] . 
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ften in the form of one-time bonuses, to recognize effort s in 

he pandemic. Practical support was also offered to enable health 

orkers to keep working, with countries often keeping schools 

pen for the children of health workers when they were other- 

ise closed. A smaller number of countries offered free transport 

nd accommodation to those wishing to reduce the risk of trans- 

ission to family members [35] ( Table 3 ). At the time of writing,

o evidence is available on how the redeployment and mobilisa- 

ion of health professionals as well as subsequent support mea- 

ures affected the mental and physical health of the health work- 

orce. However, it is largely recognised that the additional work- 

oad under adverse circumstances has considerably increased stress 

mongst healthcare workers [36–38] . 

. Discussion 

.1. Strategies developed to create surge capacity provide important 

essons for public health crises 

Our results show that all countries reoriented hospital depart- 

ents to create COVID-19 designated units and expanded hospital 

nd ICU capacity in line with the WHO technical guidelines. Each 

ountry applied several strategies and measures to manage surge 

apacity of space, supply and staff [ 21 , 39 ], sometimes embedded 

n systems of coordination. 

The measures taken by different countries were influenced by 

he impact of the pandemic, as well as the initial infrastructure 

nd organisation of health systems (e.g. large private hospital sec- 

or, availability of beds, average bed occupancy rates). While Baltic 

ountries—with very lo w numbers of COVID-19 cases in the first 

ave—focused primarily on supply of PPE and were not prompted 

o surge hospital capacity [40] , countries such as Spain and Italy 

ith very high infection rates had to combine various strategies 

o rapidly mobilize capacity of infrastructure and workforce [ 1 , 41 ]. 

ountries with a high density of hospital and ICU beds prior to the 

andemic could use this capacity immediately to absorb increased 

emand for health services, creating time and flexibility to increase 
369 
apacity further if required. Further, the establishment of COVID- 

ree hospitals and designated COVID-19 hospitals appeared to be 

ore feasible in less-densely populated or smaller countries or ar- 

as. The acquisition of additional capacity from the private sector 

o free-up or surge capacity was mostly used in countries with a 

trong domestic private health sector such as Spain, Ireland and 

ngland [39] . 

Some countries created surge capacity above the necessary lev- 

ls by postponing non-urgent interventions [17] , repurposing and 

sing hospital departments, private hospitals or other health care 

acilities for COVID-19 patients [ 21 , 39 ]. The expected rise of COVID-

9 patients requiring hospital care did not occur in some coun- 

ries during the first wave of the pandemic. This resulted in only 

 partial use of that increased capacity. In Germany, for example, 

round 22% (2900 patients) of ICU beds that were made available 

or COVID-19 patients (13,0 0 0) were used at the peak of COVID- 

9 hospitalisations in April 2020 [42,43] . This raises the question 

f whether surge capacity during the first wave might have jeop- 

rdized care for other conditions in vain. This may have negative 

ong-term consequences for access to care (i.e. increased waiting 

imes), health outcomes but also public financial resources [17] . 

.2. Coordination and contingency planning are key to ensure 

ufficient infrastructure and workforce 

While the long-term effects of the creation of surge capacity on 

outine care are still to be evaluated, there is room for learning 

bout how to better employ coordination tools for surge capac- 

ty and contingency planning. The WHO technical guidelines em- 

hasize the need for coordinating systems that ensure that inte- 

rated policies and procedures can be activated to develop opti- 

ized sustainable surge capacity. Surge coordination teams should 

evelop and manage the acute and intensive care surge plan at re- 

ional and national levels to redistribute patients, staff or avail- 

ble material [12] . Our results show that many countries developed 

oordination mechanisms at the regional and/or national level to 

istribute available resources. However, coordination of supply of 
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edical equipment and PPE across borders was absent at the early 

tage of the pandemic as countries prohibited exports of PPE and 

ther medical goods to protect domestic supply [44] . 

In light of the massive surge in demand, most countries signed 

he Joint Procurement Agreement (JPA) for medical equipment to 

etter coordinate purchases of such supplies across countries [45] . 

welve of the 37 countries had signed the JPA as of February 2020. 

t the time of writing (April 2021), all 37 countries have signed the 

greement, under which signatories can jointly place orders. These 

rders cover PPE, ventilators, laboratory equipment, and therapeu- 

ic remdesivir, and the EC has launched seven calls for tenders [25] . 

his rise may signal the value that countries in the European re- 

ion have placed on joint procurement initiatives to ensure sup- 

lies of physical infrastructure during the crisis period. The idea 

f the European Health Union [46] with coordinated mechanisms 

o monitor medicines and protective equipment across countries is 

 vital step towards better allocation and more solidarity. Cross- 

order treatment of patients based on the Directive on patients’ 

ights in cross-border healthcare (2011/24/EU) also has the poten- 

ial for more solidarity and cross-border health cooperation. Un- 

er this Directive, COVID-19 patients were transferred within and 

cross national borders to relieve saturated hospitals [20] . How- 

ver, the risk for instability of critically ill patients during transfer 

ust be taken into account and must be weighed against possi- 

le alternatives such as the use of appropriate capacities of private 

ospitals. 

Creating surge capacity of equipment and infrastructure was 

ot sufficient, unless it was combined with expansion of health 

orkforce capacity, which proved to be more difficult than creat- 

ng bed capacity [ 2 , 21 ]. In many countries, emergency legislation 

aved the way for various approaches to rapid mobilisation and 

ecruitment of health workers [ 1 , 33 ]. Some responses of tempo- 

ary task delegation and mobilisation of additional health work- 

orce may provide opportunity and important lessons to strengthen 

he health workforce in the longer-term in terms of attractiveness 

nd supply of professionals and to enhance skill mix. 

Some countries developed combined contingency plans that 

onsidered capacity of infrastructure and workforce simultane- 

usly, such as Greece or Romania. It must be noted that the re- 

orting of combined contingency plans by only few countries in 

he HSRM may suggest that these plans were not implemented at 

ational but rather at regional and local level. 

.3. Health systems’ responses to create surge capacity require 

valuation 

Overall, we found that countries with sufficient and appropri- 

te resources in place at the outset of the pandemic were better 

quipped to face a rapid rise in cases, which is line with other 

valuations [ 2 , 47 ]. In the absence of sufficient resources, coun- 

ries set up various strategies and coordination mechanisms to ex- 

and workforce and physical infrastructure which were continu- 

usly adapted in the course of the pandemic. While at the time of 

riting it is too early for a comprehensive evaluation of countries’ 

easures to create surge capacity, our analysis allowed us to better 

nderstand how to assess a health system’s capacity for ensuring 

ufficient physical infrastructure and workforce in a public health 

risis. 

Experiences from the first wave of COVID-19 already present 

ome indicators for evaluation. In regard to space, the remaining 

apacities of ICU beds for COVID-19 and non-COVID-19 patients 

eem to be appropriate indicators to flag that health systems are 

n danger of being overwhelmed and have insufficient surge capac- 

ty [48] . The transfer of critically ill patients to other countries or 

cross regions indicates shortages in the capacity of ICU beds and 

ventually flags uneven distribution of resources. In the opposite 
370 
irection, unused capacities of emergency field hospitals indicate 

n excessive, potentially inefficient creation of surge capacities. 

Further evaluations in regards to workforce and the effect of 

upplies are also possible. The failure to reach or maintain min- 

mum nurse-to-patient ratios in intensive care may serve as an 

ndicator for shortage of critical care staff. In regard to supply of 

quipment, infection rates amongst health professionals may be an 

ndicator for the supply adequacy of appropriate PPE. Ongoing re- 

earch by the Health System Policy Monitor (HSPM) network builds 

n this notion and aims to analyse the impact of PPE shortages on 

nfection in health workers by developing a PPE preparedness in- 

ex. 

Overall, there is need for more research and evaluation of 

easures taken to mitigate shortages of infrastructure and health 

orkers experienced during the COVID-19 pandemic to inform re- 

ponses to future pandemics. More research is also needed regard- 

ng how surge capacity strategies relating to infrastructure in the 

rst wave played out for the distribution of resources within the 

verall health system. For example, the use of private facilities im- 

lemented by many countries seemed to be an efficient solution, 

ut it is not yet clear how this might affect the collaboration of 

he public and private sectors after the pandemic. 

.4. Creating agile health systems informed by real-time monitoring 

s a key challenge 

The experiences of the first wave have shown that adaptive 

urge capacity is an important component of resilient health sys- 

ems in preparing for and dealing with unexpected shocks [ 6 , 12 ].

uring the first wave, the availability of critical infrastructure and 

ssential supplies such as ICU beds, ventilators, PPE and health 

orkforce and the effective coordination and distribution thereof 

as proved to be essential [49] . 

The ability to identify shortages, distribute resources and re- 

eploy health professionals at the right place at the right time 

equires the availability of relevant and timely information [50] . 

egistries on availability and capacity of hospitals and facilities 

quipped for specific emergency needs (space), equipment for 

mergency deployment (supplies) and appropriately skilled and 

upervised health (and social care) workers (staff) are essential. 

valuations of surge responses during COVID-19 largely call for the 

mprovement of monitoring systems and availability of timely data 

o inform strategic and daily planning of surge response [ 21 , 49 , 51 ].

Our results showed that a number of countries assessed the 

vailability of resources via real-time monitoring systems. Based 

n this data, national and regional modelling of needs allowed 

roviders or national and regional governments to estimate the 

rojected number of resources. The availability of information, 

uch as the number of ventilators and beds required for managing 

eak surge, was vital to support surge capacity planning [ 51 , 52 ]. 

However, in many countries there are important gaps of high- 

uality data on available health system resources including staff, 

pace and supplies. In regard to workforce, for example, informa- 

ion is lacking on types of qualification, skill-mix, mobility and 

egional distribution of health professionals. This also holds for 

ealth workers in public health authorities and laboratory diagnos- 

ic services that had a central role in preventing transmission, in- 

ection surveillance, testing and maintaining services. In addition, 

o far relatively limited attention both from policy makers and re- 

earchers has been placed on the capacity, skills and potential for 

nhanced roles of these health workers during the crisis. 

This study allowed for a comparative overview of how coun- 

ries created surge capacity of infrastructure and workforce dur- 

ng the first wave of the COVID-19 pandemic and highlights the 

mportance of data on available health resources for future pan- 

emic preparedness. The surge strategies identified in our analysis 
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re largely in line with other research [ 1 , 2 , 21 , 39 , 53 ]. However, our

esults have to be interpreted in light of the methodological limi- 

ation regarding the heterogeneity and comprehensiveness of data 

ollected from country responses reported on the Health System 

esponse Monitor. Moreover, our findings only cover the first wave 

f the pandemic and it is likely that more countries have imple- 

ented strategies outlined, or that new strategies have emerged 

n subsequent waves. 

. Conclusion 

The pandemic has clearly demonstrated that an adequate phys- 

cal infrastructure and workforce capacity is crucial to cope with a 

ublic health crisis. Our study showed that countries used similar 

trategies to boost hospital and ICU capacities and mobilise addi- 

ional workforce. The experience of the first wave provided a les- 

on that comprehensive systems need to be in place to support 

n optimum surge capacity response. These systems require appro- 

riate real-time data on available resources to ensure ongoing and 

roactive coordination during health systems crisis. The COVID-19 

andemic posed unprecedented challenges for solidarity and coor- 

ination across countries, but has ultimately created opportunity 

or closer cooperation between countries. Overall, there is little ev- 

dence on how the measures to create surge capacities played out 

n practise. Therefore, an urgent need exists to evaluate the effects 

f implemented strategies but also to learn which approaches work 

est to achieve agile and adaptive surge capacity. 
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