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Rethinking health and CaRe SySteMS

Assessing resilience of a health system is difficult 
but necessary to prepare for the next crisis
Health systems responses to covid-19 can help to identify factors within and outside of the health 
system that affect its resilience to shocks, suggest Anna Sagan and colleagues

Health systems must con-
stantly prepare for crises that 
threaten their operations. 
These include shocks that 
arise rapidly and are largely 

unforeseen, like pandemics or extreme 
weather events.1 Other types of shocks can 
arise more insidiously, such as the strains 
created by prolonged austerity or ageing 
populations. Yet as covid-19 showed, when 
a shock arrives, health systems are often 
unprepared.

The concept of resilience has often been 
invoked in discussions of health system 
preparedness and response to crises. 
However, with this increased interest 
comes confusion about what health system 
resilience actually is and how it can be 
applied and measured to decide if a health 
system is resilient.2 While it is difficult 
to agree a comprehensive measure of 
resilience, valuable insights can be gained 
by looking at how well health systems 
performed during covid-19 to help prepare 
for future shocks.2

What is health system resilience?
Put simply, something is resilient if it can, 
at least, recover rapidly after being exposed 
to a shock. However, in the case of a health 
system that can learn from experience we 
would hope that it does more than bounce 
back, especially if its original state could 

be improved. This learning is dynamic and 
often unpredictable, reflecting the mul-
tiplicity of actors and the complexity of 
power structures, processes, and feedback 
loops within the health system.3 Therefore a 
health system should not just react but also 
reflect and act, both during a shock and in 
its aftermath, to enhance its preparedness 
for any future shocks and ideally improve 
on how it was before. This points to a need 
to consider three phases in a health system 
response: absorption of a shock, adaptation 
to it, and transformation to strengthen the 
health system. Understood this way, resil-
ience is a dynamic property of a health 
system that changes over time, sometimes 
rapidly, rather than being a constant state.

Challenges to measuring the resilience of 
health systems
Quantifying health system resilience to 
a shock is therefore challenging (box 1). 
To start with, deciding which indicators 
to measure resilience is not easy because 
there are different measures of success 
and what is considered important will vary 
over time.2 3 8 During the covid-19 pandemic 
the immediate priority was to interrupt 
transmission, and success was initially 
measured by numbers of covid-19 cases. 
Mortality during the pandemic was meas-
ured as case and infection fatality rates and 
excess mortality rates,9 each influenced by 
factors such as the extent of testing and 
diagnosis or, for excess mortality, the base-
line chosen.10

Excess all-cause mortality has the 
benefit of also capturing deaths that are 
an indirect effect of the shock, such as 
those resulting from the decreased use of 
routine health services.11 12 However, more 
detailed and complex analysis is needed 
to disentangle the myriad factors that 
have contributed to excess mortality and, 
specifically, the functioning of the health 
system. This is inevitable given the blurred 
borders and complexity of health systems, 
and the importance of the socioeconomic 
context within which they are embedded. 
For example, indicators which focus on 
assessing health outcomes during covid-19, 

such as morbidity and mortality rates,13-17 
miss some important factors, including 
morale of health workers and the effect 
on people who were socially isolated or 
dependent on essential services.11

Other indicators relevant to health 
system resilience relate to policy responses 
that lie beyond the health system, such as 
stringency of lockdowns, or other factors, 
such as the role of civil society in filling 
service gaps.18 Issues such as public trust 
and governance capacity must also be 
considered. For example, in the UK, public 
trust and confidence in the government’s 
ability to manage the pandemic was 
compromised at a critical time, which 
meant some people were less willing to 
follow rules and guidelines fundamental 
to controlling infection.19

Another challenge is knowing when to 
measure. Policies and outcomes change 
over time, and health systems often 
depend on decisions made beyond the 
health sector, the timing of which can be 
critical. When infections are increasing 
exponentially, for example, even a short 
delay in imposing restrictions on mixing 
will make an enormous difference in 
terms of the numbers of people infected 
and the subsequent effect on the health 
system.20 Some countries that initially 
responded rapidly and decisively to covid-
19 had later surges of infections when they 
relaxed restrictions. This is exemplified by 
China, which having failed to achieve high 
vaccine uptake among its older population, 
saw high case numbers when it relaxed its 
successful control measures.21 22 These 
considerations apply equally to policies 
that contribute to societal resilience, such 
as social protection mechanisms that act 
over many years to reduce the number 
of people who might be more vulnerable 
to the effects of the pandemic and its 
countermeasures.23

Finally, given the complex environment 
within which health systems work, too 
narrow a focus on aspects of health system 
resilience, such as use of traditional 
measures of capacity (eg, workforce 
numbers, beds, and equipment), has 
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been criticised for encouraging simplistic 
short term solutions to the detriment of 
other preparations such as prevention 
and control measures.24 Before the covid 
pandemic the US and UK were rated the 
top performing countries in pandemic 
preparedness based on traditional 
measures of health system capacity and 
technical measures of prevention (eg, 
biosafety) and detection (eg, laboratories). 
However, they had among the highest case 
and death rates, largely because of wider 
institutional weaknesses and poor political 
decision making.25 26

Operationalising a broader perspective 
of health system resilience requires 
understanding the  chal lenges  to 
comprehensively measuring it. Ideally, 
this would be a dynamic process, looking at 
various aspects of resilience, from patient 
care and frontline workers to political 
decision making, at different points in time.

Barely coping workforce reflects lack of 
system resilience
The pandemic was a stark reminder of 
the crucial importance of investment in 

a motivated, skilled, and engaged health 
workforce.27 Health workers in countries 
that acted rapidly to interrupt transmission, 
or which had previously invested in health 
system capacity, were relatively fortunate 
because they were better able to manage 
the shock.28-30 Others, whose governments 
had delayed acting and had underinvested 
over many years, struggled to respond, as 
did health systems where workers were 
already tired and demoralised.27 31 Yet, even 
in countries that were among the worst 
affected by rising numbers of cases, there 
were many examples of frontline health 
workers designing and implementing 
innovative responses in almost impossible 
circumstances. It is thus not surprising that 
in a 2022 systematic review of 68 studies 
measuring health system resilience across 
different health system shocks, workforce 
wellbeing was the second most commonly 
used indicator.32

Health system assessments of covid-19 
responses often focused on the ability to 
ensure delivery of services both for patients 
with covid-19 and for those with other 
conditions by safeguarding and supporting 

the health workforce and, once vaccines 
became available, rolling them out at pace 
and scale, while reducing the accumulated 
backlogs of care. However, measures of the 
scale of disruption to care and subsequent 
recovery were fragmentary.33 34 One of the 
most detailed analyses, which included 
31 services such as maternal and child 
health, HIV, and malaria, covered only 
10 countries,35 and comparable data on 
important measures such as burnout in 
the health workforce are scarce. This is 
important because while a system may 
seem to be coping, it will be unsustainable 
if maintained by superhuman efforts of 
health workers. As with excess mortality, 
data on staff retention, sickness absence, 
or broader labour force participation 
can contribute useful insights because 
exhausted and sick health workers are a 
symptom of resilience being exhausted at 
the system level.36

What do we know about health system 
resilience during covid-19?
Even though it is the best studied global 
shock ever, it is difficult, and perhaps 
impossible, to unequivocally say which 
health systems were the most resilient to 
covid-19 as the answer will change over 
time. Resilience of the health system is also 
influenced by decisions taken outside of it, 
but a focus on service delivery provides a 
useful starting point by looking at the ways 
health systems were able to absorb, adapt, 
transform, and learn during the covid-19 
pandemic.

Ability to absorb the shock
The ability of a health system to absorb a 
shock is largely a function of its prepared-
ness. Health systems need the resources to 
respond and a plan to deploy them rapidly 
and appropriately (box 2). Unfortunately, 
few countries were well prepared.

The resources needed—facilities, 
materials (eg, pharmaceuticals, medical 
equipment, protective equipment), and 
people—must not only be available in 
the right quantities but also in the right 
combination, with the right characteristics 
(skill mix, function, technological 
specifications), and in the right place. 
While there were many examples of 
staff working flexibly—for example, by 
redeploying and repurposing facilities24—
the absence of a single health worker with 
specialist skills, such as an anaesthetist, 
can prevent an entire intensive care team 
from functioning.41 Unfortunately, data 
systems enumerate individual items and 
not their performance in combination.

Box 2: Response plans were inadequate
A plan to guide the rapid and appropriate deployment of resources is critical to health system 
preparedness and response. Many countries did not have a pandemic preparedness and 
response plan in place, and even when one did exist, it had not been tested in realistic exercises.

Even when plans had been tested, such as Exercise Alice in the UK, which sought to identify 
challenges to managing a Middle East respiratory syndrome (MERS) outbreak in 2016, 
recommendations were not always followed up.37 38 Many countries used plans designed for 
pandemic influenza rather than coronaviruses.39 This had serious consequences, not least 
because of the delayed recognition of the importance of airborne spread.40

Box 1: Challenges with quantifying a health system shock and its response
Engineers test products to ensure that they can withstand shocks, but we cannot do the same 
with a health system. Modelling provides an alternative. However, although models can make 
good short term predictions, they face many challenges.4

Quantifying the scale and nature of both the shock and the predicted response in a health 
system is difficult. First, they may be difficult to measure—for example, because of the delay 
between infections occurring and data becoming available. In addition, infection may spread 
unnoticed within marginalised communities (which may be disproportionately affected 
because, for example, they live in precarious circumstances) making the size of an epidemic 
uncertain. Both the shock and the response are, using the word in its mathematical meaning, 
complex5 as they involve many diverse human responses.4

In a complex system, the spread of a shock and responses to it are influenced by where 
people and organisations start from (path dependency), reflecting factors such as morale, 
training, and reserve capacity; they are often non-linear and include feedback loops, 
with people adapting to the behaviour of those around them.6 Healthcare is especially 
constrained by how so many people and things must interact, especially when there are no 
easy substitutes. Scaling up hospital beds to cope with the surging numbers of people with 
covid-19, as was the aim of the Nightingale hospitals established in England, is relatively 
easy. Finding specialist staff is not. With so many factors at play, trying to model how health 
systems will respond to potential shocks is akin to informed guesswork. However, it does 
allow scenarios to be tested.7
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The data we do have reveal stark 
differences in countries’  resource 
preparedness. Germany, with almost 34 
intensive care beds per 100 000 population, 
was much better placed than England 
with 10.5 beds/100 000 and Ireland with 
5/100 000 people.42 Low numbers of health 
workers in some countries compounded the 
challenges they faced. Within the European 
Economic Area the number of physicians 
differed by 60%, from fewer than 3 
physicians/1000 population in Poland 
to 5/1000 people in Austria, while the 
variation in numbers of nurses was even 
greater, from fewer than 5/1000 population 
in Latvia and Bulgaria to 18/1000 in 
Norway.42 Having sufficient well motivated 
health workers is a core element of health 
system performance and resilience.

Treatable mortality, which captures 
deaths that can be avoided through timely 
and effective care, can shed additional light 
on the combined performance of individual 
health system elements before and during 
the pandemic. European countries that 
were achieving lower treatable mortality, 
indicating stronger health system 
performance before the pandemic, also had 
lower excess mortality rates during covid-
19 (fig 1). Investment in strengthening 
health systems is thus not only essential to 
reduce barriers to accessing health services 
and achieve the goal of universal health 
coverage43 but may improve resilience to 
shocks.

Some of the resources needed can 
be stockpiled, repurposed, or scaled 
up rapidly, particularly non-specialist 
equipment such as beds. However, this 
will translate into meaningful healthcare 
capacity only if it is accompanied by a 
sufficient and capable workforce. In the 
short term, capacity can be partly boosted 
by mobilising and redeploying the existing 

workforce, although the risk of burnout is 
high. Medical students or retired health 
professionals can also be deployed, but 
this may require changes to regulatory 
systems and is not a panacea to acute 
shortages and chronic underinvestment 
in the workforce.24 There may, however, 
be potential to recruit staff for roles that 
require less training and supervision, as 
seen with volunteer vaccinators in the 
UK. The UK also recruited large numbers 
of contact tracers to work in private 
call centres, but at high cost and with 
questionable results.44

In addition, the appropriate design of 
health facilities is an overlooked aspect of 
preparedness. Countries in Asia benefited 
from having created physically separate 
pathways for infected and non-infected 
patients.45 This, coupled with attention to 
air quality, enabled them to maintain non-
covid-19 services to a greater extent than 
in Europe.46 Other measures implemented 
in these countries in the aftermath of the 
severe acute respiratory syndrome (SARS) 
and Middle East respiratory syndrome 
(MERS epidemics, such as strengthening 
public health structures and response 
capacities, meant they were better able to 
respond to a new outbreak.

How health systems adapted
Adaptation involves reconfiguring the 
health system to respond to a threat. This 
is a reflective and proactive process, in con-
trast to the reactive aspects of absorption. 
It includes changes to the roles of health 
workers, adopting new technologies (such 
as lateral flow tests), and implementing 
new models of care. For example, many 
countries expanded the scope of work of 
nurses, pharmacists, and other health pro-
fessionals.24 Countries where the roles of 
non-physicians had been most advanced 

before the pandemic—such as the UK, 
where nurses have long been able to pre-
scribe within protocols—had an advan-
tage.47 However, these changes brought 
substantial pressures, including high rates 
of burnout and moral injury (arising from 
health workers being unable to give lifesav-
ing care because of inadequate resources).48

Advances in technology offer increasing 
possibilities for adaptation to a crisis. 
Teleconsultation greatly expanded in some 
countries, particularly in primary care.24 
In Lithuania, for example, the number of 
remote primary care consultations was 
nearly 70 times higher in April 2020 than 
in April 2019.24 Although face-to-face 
consultations in primary care in England 
fell, online consultations more than 
compensated.49

Adaptation was also facilitated by 
earlier investment in data, research, and 
learning health systems. Having the right 
information and the capacity to learn was 
crucial to implementing adaptive actions. 
Initial capacity for surveillance and 
monitoring mattered, but many countries 
managed to put new systems in place.24 Yet, 
many gaps remain. For example, genomic 
sequencing, essential for tracking variants, 
is inadequate in many countries. Denmark 
and the UK were notable exceptions. Few 
countries collect data by ethnicity or 
migration status, essential to understand 
inequalities.49

P r i o r  i nv e s t m e n t  i n  r e s e a r c h 
infrastructure made a difference. The 
UK’s Recovery trial,  implemented 
at unprecedented speed and scale, 
provided crucial insights—for example on 
effectiveness of hydroxychloroquine and 
dexamethasone50—while the existence of 
learning networks, communities of practice 
that drove clinical and service innovation 
across England, was invaluable.51 Yet 
these UK successes were accompanied by 
some spectacular failures of governance, 
including possible corruption in public 
procurement of personal protective 
equipment, testing, and other services.52 53

Using pandemic response to transform the 
health system
Sometimes, weaknesses revealed in the 
absorption and adaptation phases highlight 
a need to transform the system to enhance 
its preparedness for future shocks.2 A 
shock can thus be an opportunity to tackle 
longstanding problems by accelerating (or 
resurrecting) existing reforms or introduc-
ing new ones. For example, the Irish gov-
ernment took advantage of its pandemic 
response to unlock stalled progress towards 

Treatable mortality rate per 100 000 (2019)
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Fig 1 | Association between excess covid-19 mortality16 and pre-pandemic treatable mortality 
(Eurostat database, 2019) in European Economic Area countries. A negative excess mortality 
rate means that the mortality rate observed during the pandemic was lower than the mortality 
rate that would have been expected if covid-19 did not happen (ie, an improvement)
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universal health coverage (the Sláintecare 
reform), having made all covid related 
care free of charge,54 while Finland final-
ised its largest ever social and healthcare 
reform (Sote), transferring responsibilities 
for health, social, and rescue services from 
over 300 municipalities to about 20 larger 
entities.55 Thailand made similar advances 
while recuperating from the 1997 Asian 
financial crisis when it introduced ambi-
tious universal health coverage reforms.56

Transformation can also be spurred by 
the absorptive and adaptive responses to 
the shock. For example, some short term 
absorptive measures, such as postponing 
elective surgery, are not sustainable in 
the longer term and may necessitate more 
profound changes such as establishing 
virtual hospitals or introducing dual 
patient pathways, as Asian countries did 
after the SARS epidemic. Increased use 
of teleconsultations and some of the skill 
mix adjustments, such as allowing certain 
health professionals to prescribe medicines 
or vaccinate, are examples of adaptive 
measures that could be become permanent 
after the pandemic.57

These changes can be either reactive, 
focusing on fixing problems uncovered 
during the pandemic, or proactive, drawing 
lessons from the traumas of the past three 
years to ensure that we are better prepared 
for the next pandemic or other shock.1 
For example, a project initiated by the 
European Commission at the end of 2021 
is testing the resilience of European health 
systems to different shocks, from natural 
disasters to the cost-of-living crisis, as 
well as antimicrobial resistance, climate 
change, and further pandemics, to identify 
potential weaknesses.58 At the same time, 
the EU’s Recovery and Resilience Facility 
offers member states funding to invest in the 
health sector for post-pandemic recovery.59 
But with the political focus shifting to other 
problems,60 61 the urgency of investing in 
health system transformations may wane, 
even in the EU.62

Assessing health system resilience is worth 
the challenge
A comprehensive measurement of resil-
ience is a challenge, but efforts to assess 
it help us gain important insights into how 
health system resilience can be enhanced. 
In particular, looking at some of the actions 
health systems took to absorb, adapt, and 
transform in the midst of a crisis help us 
understand how various leverage points 
within and outside of the health system 
can enhance its preparedness and ability 
to maintain performance during a shock.

Efforts to assess the resilience of health 
systems are justified not only to increase 
preparedness for future shocks but also 
to achieve universal health coverage and 
related sustainable development goals. 
Health systems that performed better 
before the pandemic were better placed 
when it arose, but a coordinated response 
within and among countries will be needed 
to prepare better for the next pandemic or 
shock.
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