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Abstract
Background  The COVID-19 pandemic has presented many multi-faceted challenges to the maintenance of service 
quality and safety, highlighting the need for resilient and responsive healthcare systems more than ever before. This 
review examined empirical investigations of Resilient Health Care (RHC) in response to the COVID-19 pandemic with 
the aim to: identify key areas of research; synthesise findings on capacities that develop RHC across system levels 
(micro, meso, macro); and identify reported adverse consequences of the effort of maintaining system performance 
on system agents (healthcare workers, patients).

Methods  Three academic databases were searched (Medline, EMBASE, Scopus) from 1st January 2020 to 30th 
August 2022 using keywords pertaining to: systems resilience and related concepts; healthcare and healthcare 
settings; and COVID-19. Capacities that developed and enhanced systems resilience were synthesised using a hybrid 
inductive-deductive thematic analysis.

Results  Fifty publications were included in this review. Consistent with previous research, studies from high-income 
countries and the use of qualitative methods within the context of hospitals, dominated the included studies. 
However, promising developments have been made, with an emergence of studies conducted at the macro-
system level, including the development of quantitative tools and indicator-based modelling approaches, and the 
increased involvement of low- and middle-income countries in research (LMIC). Concordant with previous research, 
eight key resilience capacities were identified that can support, develop or enhance resilient performance, namely: 
structure, alignment, coordination, learning, involvement, risk awareness, leadership, and communication. The need 
for healthcare workers to constantly learn and make adaptations, however, had potentially adverse physical and 
emotional consequences for healthcare workers, in addition to adverse effects on routine patient care.

Conclusions  This review identified an upsurge in new empirical studies on health system resilience associated with 
COVID-19. The pandemic provided a unique opportunity to examine RHC in practice, and uncovered emerging new 
evidence on RHC theory and system factors that contribute to resilient performance at micro, meso and macro levels. 
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Background
Resilient Health Care (RHC) is defined as the ability of a 
system to adjust its functioning prior to, during, or fol-
lowing changes and disturbances, so that it can sustain 
required operations under both expected and unexpected 
conditions [1]. The COVID-19 pandemic presented chal-
lenges that healthcare systems must address to maintain 
service quality and safety, highlighting the need for resil-
ient and responsive healthcare systems more than ever 
before [2]. Healthcare practitioners, managers, and policy 
makers had to suddenly, and dramatically, adapt in order 
to absorb the shock of the pandemic and coordinate the 
capacities needed to deal with its impact. Since the onset 
of the pandemic, ‘health systems resilience’ has emerged 
as a key concept in global public health with the World 
Health Organization (WHO) publishing several papers 
[3–7] on the importance of building and strengthening 
health emergency preparedness and responsiveness to 
future epidemics and shocks.

The application of resilience thinking to healthcare 
is however not new, with RHC being first proposed by 
Eric Hollnagel in 2011 [8] to describe the application of 
resilience engineering [9] and disaster resilience [10, 11] 
to healthcare. RHC acknowledges the complex adaptive 
nature of healthcare, recognising the adaptive and trans-
formative capabilities that enable healthcare systems to 
continue to perform their functions in the face of chal-
lenges [12, 13]. Despite its conceptual appeal, there have 
been challenges in translating the principles of RHC 
into concrete improvements, with compelling examples 
remaining scarce [14].

The importance of RHC is reflected in the growing 
number of reviews on the topic [13, 15, 16]. Although 
these reviews identified that the RHC literature has been 
predominantly conceptual, rather than empirical [13, 
15, 16], empirical applications of RHC have increased. 
A systematic review conducted prior to the pandemic 
identified 71 empirical studies on health system resil-
ience from 2008 to 2019, with 62% of these published in 
the last two years of the review (i.e., from 2017 to 2019) 
[15]. However, much of this existing empirical literature 
has focused on clinical microsystems at the ‘sharp end’ 
and how frontline healthcare professionals within hos-
pital settings collectively adapt, ‘work around’, or enable 
things to go well [2, 13], with a lack of empirical studies 
particularly at the meso and macro-levels (i.e., govern-
ment, national, international) [14]. Qualitative research 
methods have also predominated in the empirical stud-
ies [13, 15], reflecting that priorities have been placed on 

gaining in-depth understanding of everyday clinical work 
at the micro-level.

Another noteworthy gap in the RHC literature is the 
limited discussions on how ‘individual agents’ (e.g., doc-
tors, nurses) [17] within the health system may be per-
sonally affected by their efforts to maintain system 
resilience [18]. However, the time appears ripe for this 
issue to be explored in the context of RHC, particularly 
in light of the COVID-19 pandemic, which has caused 
major disruptions across all system levels and created 
a need for ongoing adaptation by healthcare workers, 
which many suggest has resulted in widespread mental 
health issues and burnout amongst these workers [19, 
20].

The present study
Interest in RHC has accelerated since the onset of the 
COVID-19 pandemic, as indicated by the sharp increase 
in the number of publications in ‘health systems resil-
ience’ since 2020 (Fig.  1). With the growth in empirical 
contributions in this field, it is timely to examine the pub-
lished empirical research to determine the status of the 
field and identify whether there is any further evidence 
on how to generate or strengthen resilient performance 
to manage future pandemics and emergencies. Under-
standing factors that develop or enhance RHC is critical 
to developing strategies and tools for strengthening their 
resilience [12]. For this review, we defined an empiri-
cal study as one that reports primary or secondary data 
gathered by means of a specific methodological approach 
[21]. The objective of this study was to conduct a scoping 
review of empirical investigations of RHC in response to 
the COVID-19 pandemic with four key aims:

1.	 Map out the empirical research within the resilient 
healthcare domain across all system levels (micro, 
meso, macro).

2.	 Identify the key areas of research, including study 
designs and research methods that have been 
employed.

3.	 Synthesise findings on factors (capacities, actions, 
or strategies) that developed or enhanced resilient 
performance.

4.	 Identify any reported findings on consequences of 
maintaining system performance on system agents 
(healthcare workers, patients).

These findings will enable leaders and other stakeholders to strengthen health system resilience when responding to 
future challenges and unexpected events.

Keywords  Healthcare research, Health systems, Resilience, Resilience in healthcare, Resilient healthcare, Safety-II
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Methods
The review followed a pre-determined protocol, devel-
oped in accordance with the Preferred Reporting Items 
of Systematic Review and Meta-Analyses Extension 
for Scoping Reviews (PRISMA-ScR) [22, 23] (also see 
PRISMA-ScR in Supplementary File 1). A scoping review 
method was used; a method which is used to examine 
the extent, range and nature of work on this topic and to 
identify gaps and provide suggestions to improve future 
directions for RHC research [24]. Quality assessments 
were not undertaken, as the aim was to examine the full 
breadth of the empirical literature, consistent with gen-
eral aims and methodology of scoping reviews [25].

Search strategy
Three academic databases (Medline, EMBASE, Scopus) 
were searched from 1st January 2020 to 30th August 
2022. The search strategy consisted of terms pertain-
ing to: systems resilience (e.g., resilient healthcare) and 
related concepts (e.g., Safety-II); healthcare (e.g., health 
care) and healthcare settings (e.g., primary care, hospi-
tal); and COVID-19. The search strategy was adapted for 
each database as necessary (see Supplementary File 2 for 
the complete search strategy, using Ovid MEDLINE as 
an example). The search strategy was developed in con-
sultation with an academic research librarian and was 
reviewed by all authors prior to execution.

Inclusion and exclusion criteria
Articles were included if they were: (a) published 
between the onset of COVID-19 (from 1st January 
2020) and 30 August 2022, (b) in the English language, 
(c) peer-reviewed publications, (d) had an explicit focus 
on healthcare or health systems resilience in the context 
of COVID-19, and (e) were empirical studies. Studies 
that only mentioned “resilience” briefly, were concerned 
with individual or psychological resilience (e.g., the psy-
chological wellbeing of healthcare workers) rather than 
systems-resilience or were not conducted in the context 
of COVID-19 were excluded. Study protocols, review 
papers, journal commentaries, and editorials were also 
excluded, as were studies not in English.

Eligibility screening
Reference details (including abstracts) were downloaded 
into the reference management software Endnote X9 
and then exported to Rayyan QCRI for title and abstract 
screening. Seven reviewers (LAE, MS, JCL, KC, EA, LT, 
DT) screened the title/abstracts to determine their inclu-
sion against the criteria, with 5% of the retrieved publica-
tions being independently screened by the entire review 
team to ensure consistent inclusion. Any discrepancies 
among reviewers’ judgements were reviewed by two 
authors (LAE and MS) with JB available for consultation 
if and as needed.

Fig. 1  Increased publications in PubMed using the search term “health systems resilience” in titles or abstracts
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Data extraction
Data from included studies meeting inclusion criteria 
were extracted into a custom workbook in Microsoft 
Excel. Full-text screening was conducted initially by two 
independent reviewers (LT, DT), with LAE and MS sub-
sequently duplicating the full-text review process, with 
any discrepancies being discussed and resolved in con-
sultation with JB. The extraction workbook included data 
items on: [1] publication details (paper title, year, out-
put type); [2] study context (e.g., hospital, primary care); 
[3] system level (micro: healthcare practitioner; meso: 
management, organisation; and/or macro: government, 
national, international); [4] study design (quantitative, 
qualitative, mixed methods); [5] study data type (primary 
or secondary); [6] data collection method/s (quantita-
tive, qualitative, mixed-methods); [7] conceptual frame-
work, model, or theory used; [8] resilience measure or 
tool used; [9] factors (capacities, actions, or strategies) 
that developed and enhanced systems resilience; and [10] 
reported negative consequences of resilient performance 
on system agents (healthcare workers, patients).

Data synthesis and analysis
A data-based convergent synthesis was employed [26]; 
where quantitative data were transformed into categories 
or themes, and summarised through narrative techniques 
[27]. Country of the corresponding author was coded by 
income classification based on World Bank definitions 
of gross national income per capita. The three categories 
were low (< US$1085), middle (US$1086–13,205), and 
high income (> US$13,205) [28]. Data collection methods 

were categorised as qualitative, quantitative or mixed 
methods, with specific data collection methods (e.g., 
interviews, surveys) also extracted and examined.

The factors that supported, developed or enhanced sys-
tems resilience were initially identified through an induc-
tive thematic approach [29] by two authors (LAE, MS). 
Themes and sub-themes were then discussed and agreed 
by the researchers using an iterative process. Upon fur-
ther analysis and reflection of the themes, it was clear 
that a number of the themes aligned with the ‘capacities’ 
for resilience outlined by Lyng et al. [30]. Therefore, in 
the next phase, a deductive approach was taken where 
the themes and sub-themes were mapped to eight of the 
resilience ‘capacities’. Some minor amendments were 
made based upon differences in themes identified in the 
literature included in the present review compared with 
the capacities. Two of the ‘capacities’ outlined by Lyng 
et al. [30], namely ‘competence’ and ‘facilitators’, were 
not included owing to the lack of data mapping to these 
themes, as identified from the initial inductive analysis. 
Themes and subthemes were cross-referenced across all 
studies to ensure that the revised thematic map captured 
the meaning across all the included studies. The last 
phase involved defining the themes (see Table 1 for defi-
nitions as applied in this study). Consequences of main-
taining resilient performance were similarly identified 
using an inductive thematic approach [29] by two authors 
(LAE, MS).

Results
Overview of included studies
The initial search retrieved a total of 5844 publications. 
After removing duplicates, 4634 remained for title and/or 
abstract review. Following title and/or abstract screening, 
4404 publications were discarded as they did not meet 
the inclusion criteria. Based on the full-text assessment, 
a further 184 publications did not meet the inclusion cri-
teria, resulting in 50 publications included in this review 
(see Supplementary File 3 for included articles). Figure 2 
demonstrates the inclusion and exclusion of papers at 
each stage of the screening process.

Summary characteristics of the included studies
A summary of the key characteristics of the included 
papers is provided in Table 2. The 50 studies were spread 
widely, across 45 different journals, with Safety Science 
(n = 3, 6.0%) and the International Journal of Health Pol-
icy and Management (n = 3, 6.0%) being the most popu-
lar. The source location was also spread widely, across 
25 different countries, with most corresponding authors 
from the United Kingdom (n = 8, 16.0%), followed by 
the United States (n = 6, 12.0%). Although most studies 
were restricted to high-income countries (n = 34, 68%), a 
notable number of corresponding authors were identified 

Table 1  Definition of factors that developed and enhanced 
systems resilience
Resilience 
Capacity

Definition

Structure The structures that support work and practice 
within the organisation, including resources, 
equipment, technology, and governance systems.

Learning The provision of learning activities and learning 
opportunities.

Alignment The various adaptations introduced to bring in 
line the different external and situational circum-
stances of what is required at a given time.

Coordination How teams facilitate and organise work within 
and between teams and organisations.

Leadership How leaders facilitate, support, motivate and 
contribute to the organisation.

Risk awareness The extent to which an organisation understands 
and is prepared for risk.

Involvement The involvement of patients and families in 
decision-making and adaptations to meet the 
needs of patients.

Communication The systems used to translate information within 
and between teams and organisations.

Adapted from Lyng et al. [30]
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from low- and middle-income countries (LMIC) (n = 16, 
32.0%), and with four (8%) of these being from Brazil.

Close to half (n = 20, 40%) of the studies were con-
ducted in the context of hospitals, which generally 
involved hospital healthcare workers and/or hospital 
leaders as participants. Four studies (8%) [31–34] were 
specifically focused on supply chain issues related to 
medical supply availability in the context of system 
adaptability and resilience, and its impact on the health-
care system more broadly. Of the studies conducted in 
the context of community and specialised care (n = 15, 
30%), a number were focused on the resilient perfor-
mance of aged care services [35–37] or community men-
tal health services [38–40]. Primary care was a setting 
in seven studies (14%), with a focus on the perspectives 
of primary care providers in relation to healthcare sys-
tem resilience [38, 41–46]. Over half of the studies were 
classified as being at the meso level (n = 29, 58%) of the 
healthcare system, with fewer studies being at the micro 

level (n = 17, 34%) or macro level (n = 18, 36%). Notably, 
eleven (61%) of these macro-level studies, incorporated 
data from multiple countries, such as a comparison study 
of health system resilience across six European countries, 
a comparison study of government actions and their rela-
tion to systems resilience between Canada and Australia, 
and an indicator-based analysis of risk and resilience that 
incorporated ‘big data’ from 11 countries.

Three-quarters of the studies were qualitative (n = 39, 
78%), seven were mixed-methods (14%) and four were 
quantitative (8%). Although most studies utilised primary 
data alone (n = 39, 78%), seven studies relied on second-
ary datasets (14%), such as existing big data sources [47] 
and questionnaire data [48, 49], and a smaller number 
used both primary and secondary datasets (n = 4, 8%).

Data collection methods and tools to assess RHC
Most of the studies collected data from direct sources 
(i.e., where participants directly express their experience 

Fig. 2  PRISMA flow diagram for study selection process
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of how work takes place in practice) [16], and included 
interviews (n = 32, 64%), surveys (n = 15, 30%) or focus 
groups (n = 3, 6%). A smaller number of studies included 
indirect sources, such as document analysis (n = 9, 18%), 
observations (n = 4, 8%), and/or simulation (n = 2, 4%). 
One-third of studies developed and/or used tools to 
study RHC (n = 17, 34%); of these, over half employed 
researcher-developed questionnaires to assess or under-
stand resilient performance (n = 11, 65%), three adopted 
a ‘big data’ indicator-based approach to assess systems 
resilience for emergency preparedness, two studies drew 
on the more commonly regarded Functional Resonance 
Analysis Method (FRAM) [50], and one study used 
observation tools based on the “Mayo high performance 
team scale” [51] and the “Scrub Practitioners List of 
Intra-operative Non-Technical Skills (SPLINTS)” [52].

Over half the researcher-developed questionnaires 
(n = 7, 64%) were based on a conceptual framework, 
including Hollnagel’s [53] ‘four cornerstones of resil-
ience’ [54], Anderson et al.’s [55] Integrated Resilience 
Attributes Framework [56], Bueno et al.’s [57] guidelines 
for coping with complexity [58], Macrae and Wiig’s [59] 

resilience framework [35], the WHO’s [60] fundamen-
tal ‘building blocks’ of health systems [61, 62] and the 
WHO’s hospital readiness checklist [63, 64]. Three addi-
tional survey studies lacking a conceptual framework 
collected predominantly open-ended questionnaire data 
on how everyday clinical work is being performed dur-
ing the pandemic (i.e., work-as-done), via the perceptions 
and experiences of healthcare workers [32, 43], using 
inductive content analysis, and to confirm or corrobo-
rate any emerging themes identified from interview data 
[65]. One final questionnaire tool was developed to assess 
hospital inventory management, including the impact of 
COVID-19 on the availability of supply and the processes 
established to enhance supply chain resilience [31].

Capacities that developed and enhanced resilient 
performance
Based on the analysis of the included studies, eight key 
factors or capacities were identified at different system 
levels to develop or enhance resilient performance, as 
outlined in the following section. In this section, the eight 
resilience capacities have been discussed sequentially 
from the capacity that occurred most prevalently within 
the included studies to the capacity that occurred least 
prevalently, namely: structure, alignment, coordination, 
learning, involvement, risk awareness, leadership, and 
communication. Figure  3 provides a visual summary of 
the eight factors and their sub-themes (also see Supple-
mentary File 4 giving examples for each subtheme).

Structure
Structure as a capacity for resilience was identified in 
more than four-fifths of included studies (n = 37, 74%) 
and referred to the structures that support work and 
practice within healthcare organisations. Across the 
included studies in this review, five sub-themes con-
tributed to structural capacity, including: technology, 
physical equipment, workforce, governance systems and 
financial resources.

The most prevalent among the subthemes, technol-
ogy (n = 27, 54%), concerned how software and hardware 
were utilised during the pandemic to support the con-
tinued delivery of regular healthcare services, as well as 
COVID-specific responses. Several studies highlighted 
a spike in the use of different technologies to enable the 
provision of patient care in different settings [41, 44, 66, 
67]. For example, Gifford et al. [66] reported the way in 
which wards and outpatient clinics rapidly converted 
to “digital” wards involving e-health, video and phone 
consultations. Alternatively, in one study from Canada 
[68], a lack of appropriate technology impeded resilient 
performance, with the rapid but “piecemeal” adoption 
of multiple virtual care technologies during COVID-19 

Table 2  Summary of key characteristics of included publications
Classification Number of papers %
Country of corresponding author

United Kingdom 8 16

United States 6 12

Brazil 4 8

Canada 4 8

Germany 3 6

Other 25 50

Country income classification
High-income 34 68

Middle-income 13 26

Low-income 3 6

Study context*
Hospital 20 40

Community and specialised care 15 30

Government and policy 8 16

Primary care (general practice) 7 14

Supply chain management 4 8

System level*
Micro 17 34

Meso 29 58

Macro 18 36

Study methods
Qualitative methods 39 78

Quantitative methods 4 8

Mixed-methods 7 14

Study data type
Primary data 39 78

Secondary data 7 14

Both primary and secondary data 4 8
*Columns do not sum to n = 50 or 100% due to overlap in some categories
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resulting in systems that duplicated administrative work 
for healthcare professionals.

Access to physical equipment (n = 18, 36%), such as 
personal protective equipment (PPE), or flexible work-
spaces, was another prevalent subtheme across the stud-
ies. In many instances it was the lack of availability of this 
equipment, particularly during the early stages of the 
pandemic, that impeded the COVID response [36, 46, 
69]. However, several studies reported the way in which 
organisations rapidly responded by adapting equipment 
levels, including how and where they sourced physical 
equipment, as well as their novel repurposing of in-house 
equipment [35] and wards to create additional capacity 
[66].

Workforce (n = 11, 22%) involved access to staff, work-
force stability, and the designation of roles and respon-
sibilities. Some of these studies highlighted challenges 
in recruitment, and how understaffing affected resil-
ient performance [39, 69], as there was both increased 
demand for healthcare and staff shortages due to work-
ers contracting COVID-19. Organisational adaptations 
to promote resilience and address this issue included the 
reassignment of staff to other parts of the hospital [56] 

and expanding their reach in hiring new staff, which 
included the provision of financial incentives [39] and the 
re-employment of recently retired staff [66].

Governance systems and protocols (n = 19, 38%) 
involved the development of new policies, or modifica-
tion of existing ones, to support the many changes in 
work practices during the pandemic. In some instances, 
these policies were devised at a macro-level [39], while in 
others they were more locally developed [70]. Along with 
this, financial resources (n = 5, 10%), involved funding 
changes wrought by the pandemic, including the alloca-
tion of funding to support COVID care delivery [71], as 
well as the financial implications of the pandemic in lost 
revenue due to a reduction in consultations, particularly 
identified for small healthcare providers [41].

Alignment
Alignment as a capacity for resilient performance 
referred to the adaptation of practices in response to the 
ever-changing problems posed by the COVID-19 pan-
demic [30]. Identified in over half of the included stud-
ies (n = 30, 60%), the alignment capacity included three 
subthemes: role evolution; micro-level workarounds and 

Fig. 3  Resilience capacities and related sub-themes
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trade-offs; and meso- to macro-level re-structuring, res-
caling and compensation strategies.

Role evolution (n = 13, 26%) concerned how roles 
and responsibilities of healthcare workers and leaders 
changed or expanded in response to the ongoing chal-
lenges of the pandemic. Healthcare managers and leaders 
were asked to step into different functions; for exam-
ple, in crisis management, communications and crisis 
responses [66]. Clinical staff also needed to expand their 
responsibilities, extend their working hours, and were 
redeployed to other wards to fulfill staff shortages and 
meet patient demands [66]. A smaller number of staff 
were redeployed to special COVID-19 teams, providing 
direct care to infected patients [56, 66, 72] and health-
care leaders worked from home [56], to limit further 
staff exposure to the virus. The change in workspace and 
role, as well as the pressing needs of COVID-19 infected 
patients, meant that staff had to be trained in new pro-
cedures and practices; for instance, redeployed physio-
therapists into intensive care units and research staff into 
clinical roles [71]. Although redeployment sometimes 
caused stress and uncertainty, with the additional chal-
lenge of unfamiliar workspaces and colleagues, redeploy-
ment was also perceived as an opportunity for positive 
career development and empowerment [65].

The COVID-19 pandemic introduced a need for 
healthcare workers to improvise and develop solutions 
to unexpected and frequent problems, introducing work-
arounds and trade-offs (n = 19, 38%) at the micro-system 
level. Several studies highlighted how healthcare workers 
developed unique and creative workarounds at the front-
line to help them cope with ongoing challenges [35, 41, 
66, 70]. For example, workarounds intended to ease the 
impact of the pandemic on patients and their families 
included: decorating PPE masks, using dance as a greet-
ing instead of hugging, and providing outdoor concerts 
for patients [35, 70]. Additionally, some studies described 
staff changes in prioritization, also known in the RHC 
literature as trade-offs, directing their capacity to where 
it was needed most. This meant that scheduled surger-
ies and regular care were scaled down to increase capac-
ity such as in intensive care units (ICUs) and emergency 
departments [66]. The risk of infection also introduced 
trade-offs for community health workers, as home visits 
were no longer allowed; instead, community health work-
ers began to take on administrative tasks at health clinics 
[43].

The COVID-19 pandemic also led to alignment strat-
egies at the meso- and macro-levels, as COVID-19 pro-
vided exceptional demands for all parts of the health 
system. Re-organisation, rescaling and compensa-
tion (n = 19, 38%) strategies at the organizational level 
included arranging for COVID-19 treatment areas, 
wards, assessment clinics, COVID-19 teams, and new 

types of administration [71]. Furthermore, new emer-
gency plans, policies, and safety standards, such as pro-
viding separate entrances and exits at nursing homes 
[35], were initiated to limit spread of the virus [69]. 
Unlike their traditional way of working, strategies for 
restructuring, rescaling, and compensation often had to 
be created “on the go” due to the unpredictability and 
unfamiliarity of the situation [39]. However, two stud-
ies highlighted [58, 66] that healthcare systems can cope 
more effectively with future crises by factoring in “slack 
resources” at an organizational level and collective level 
(i.e., network or national), thereby ensuring the contin-
ued availability of critical medical supplies, equipment, 
and human resources. Likewise, supply chain resilience 
studies described the adoption of “buffering” and “bridg-
ing” strategies [34], along with “strategic purchasing” 
[33], to ensure continued healthcare supply and equip-
ment availability across the healthcare system.

Coordination
Coordination as a capacity for resilience referred to 
how teams facilitated and organised work within and 
between teams and organisations. Identified in over 
half (n = 28, 56%) of studies in this review, coordination 
included the following five subthemes: team cohesion; 
multidisciplinary teamwork; team communication; inter-
organisational coordination; and intra-organisational 
coordination. In terms of team cohesion (n = 10, 20%), 
building a supportive and cohesive team was regarded as 
an important factor in developing and sustaining resilient 
performance, particularly at the clinical micro-systems 
of care. Several studies expressed increased “connection” 
[72], “collaboration” [39, 70–72] and a “sense of cama-
raderie” [70] among teams during the pandemic as they 
“rallied together” [40] and “worked together toward a 
common goal” [70]. Traditional clinical hierarchies were 
also reported as less important during delivery of care 
[72], leading to enhanced team dynamics and coordina-
tion [73]. Three studies also highlighted the role of “peer 
support” [56, 65, 69] as co-workers provided reassurance 
and supported staff wellbeing.

Multidisciplinary teamwork (n = 10, 20%) was also 
emphasised as critical in developing and sustaining resil-
ient performance during the pandemic. Multidisciplinary 
teamwork was often initially made more difficult (e.g., 
in cases where teams were physically divided, or fewer 
staff on site), however, healthcare workers adapted [70] 
and used creative solutions to make multidisciplinary 
care more accessible [44, 56, 70, 74]. Hodgins et al. [71] 
described the “breaking down of silos”, with staff from 
different disciplines “coming together” to support each 
other and sustain resilience. Ensuring that team commu-
nication (n = 5, 10%) remained open within and between 
teams was also critical to ensure teams remained 
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connected and up to date with the ever-changing situa-
tion, as well as helping to facilitate the support process 
[39, 42, 72, 75].

Along with evolving processes and workflows, inter-
organisational coordination (n = 15, 30%) and teamwork 
evolved throughout the pandemic. Several studies out-
lined the establishment of multidisciplinary teams being 
formed at the hospital throughout various stages of the 
pandemic (e.g., COVID-19-management teams, emer-
gency response teams, specialist care teams) [40, 63, 66, 
72, 74] to enable rapid response and care to changing 
situations. Resilient performance was fostered by experi-
enced teams and inter-organisational collaborations who 
adapted and worked together, with tenacity and creativ-
ity, in ways that previously had not been required [36, 67, 
70]. Intra-organisational coordination (n = 7, 14%) was 
also described as critical during the pandemic, providing 
a buffer to combat resource shortages (e.g., workforce, 
equipment, knowledge). Services were reported as draw-
ing on both new and pre-existing relationships to over-
come barriers to care [34, 36, 74].

Learning
Learning as a capacity for resilient performance 
described the facilitation of knowledge acquisition, 
through the provision of learning activities and opportu-
nities [30]. Learning was identified in just under half of 
the included studies (n = 21, 42%), and consisted of three 
subthemes: on-the-job learning, training, and simulation.

On-the-job learning (n = 9, 18%) became particularly 
important during the COVID-19 pandemic. Exposure 
to new situations, equipment, and regulations, forced 
healthcare personnel to continuously adjust and learn 
during everyday work; for example, the appropriate 
use of protective equipment [35] or the prompt need to 
develop decision-making and communication skills [69]. 
The novelty of the situation, with lack of standardized 
treatment plans often brought a trial-and-error approach 
whereby healthcare personnel became prepared through 
on-going daily training sessions [72], and through shared 
knowledge and experience [65, 69, 72].

Training(n = 15, 30%) referred to more planned and 
scheduled efforts to increase knowledge and prepared-
ness through organised learning efforts, such as courses, 
simulations, e-learning, and workshops [56]. These train-
ing efforts had different aims than those before the pan-
demic, ranging from technical skill development, such as 
medical equipment [69], to non-technical skills such as 
management skills [66, 70]. The training sessions often 
took place at in-house-learning arenas such as simulation 
centres or labs, but also online learning resources were 
applied to reach a boarder audience and avoid spread of 
the virus [70].

Simulation (n = 3, 6%) as a novel training approach 
was identified in a small number of studies to increase 
preparedness to the COVID- 19 situation. Simulations 
allowed for interdisciplinary teams to train together and 
become confident in their technical and non-technical 
skills [75]. New simulation teams were created, and 
schedules developed to run consecutive training sessions, 
allowing for a large part of the healthcare personnel to be 
involved in the training [71].

Involvement
Involvement, as a key capacity for resilience in health-
care, referred to how the organisation involved and sup-
ported effective interactions between different system 
actors such as family, patients, and other stakeholders 
[35]. Meaningful involvement was evident in over one-
third (n = 18, 36%) of the included studies and identified 
through two subthemes: communication with patients 
and families, and meeting patients’ needs.

Technology and roles were leveraged as a means 
for communication with patients and families (n = 14, 
28%) and ensured patients and families continued to be 
engaged with care delivery during the COVID-19 pan-
demic. Changes to protocols and policy intending to 
reduce the transmission of COVID-19 (e.g., physical dis-
tancing, reduced capacity) required healthcare personnel 
to adjust how patients and families were meaningfully 
involved in care from primarily face-to-face to remote 
platforms. For example, teleconsultation technology was 
used to facilitate patient access to care services includ-
ing a 24-hour helpline [76], and new systems to provide 
care services with the means to monitor and support 
patients remotely [41]. Technology was also used during 
the ‘no visitor policy’ to allow COVID-19 patients to con-
nect with their family and medical staff when in isolation 
[66]. Volunteer networks and patient navigators were also 
used to extend services and connect healthcare providers 
with families [70, 77], with posters and flyers on public 
noticeboards also used to share important health related 
information with families with limited literacy [70].

Practices and processes were adapted to ensure the 
health system was meeting patients’ needs (n = 10, 20%) 
during the pandemic. Changes to practices and processes 
were intended to mitigate unintended consequences of 
reduced or remote interaction service delivery methods 
to manage COVID-19 (e.g., postponing care, contagion 
fear) and ensure care delivery strategies had the capacity 
to address the needs of patients and that patient access to 
care was maintained [38]. For example, nursing specific 
care delivery processes were adapted to overcome diffi-
culties in involving patients and family members to meet 
the immediate needs of patients [72] and practices were 
reorganised to comply with hygienic guidelines, thus 
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enabling patients with acute non-COVID-19 needs to 
access care [41].

Risk awareness
Risk awareness as a capacity for resilient performance, 
enhances a system’s resilience when understanding and 
responding to potential adverse events [30]. Identified 
in over one-third of included studies (n = 18, 36%), risk 
awareness comprised two subthemes: emergency pre-
paredness; and proactive responses.

From the early stages of the pandemic, emergency pre-
paredness (n = 10, 20%) to COVID-19 was fundamental in 
planning and arranging strategies to meet the constant 
demands on the health system [72]. The development 
and continued “fine-tuning” of emergency prepared-
ness plans [39, 41, 42, 61, 78] has been described as both 
important and necessary [39]. Emergency plans were 
attuned to strengthen other resilience capacities, such 
as streamlining communication systems [42, 78], gover-
nance structures (78) and decision-making structures, to 
ensure the “continued, effective operation of the health 
system” [42]. One study also highlighted that the knowl-
edge and experience gained from COVID-19 has led to 
ongoing conversations at a leadership level around emer-
gency preparedness for any future crises [39].

Monitoring and proactive response (n = 16, 32%) 
referred to the understanding of situational risks to allow 
for proactive responses at all healthcare levels [30]. Early 
responses to the pandemic were often described as “ad-
hoc”, but as the pandemic progressed, indicators and 
responses were monitored internationally [36, 72, 79] 
to assess risk, enabling proactive rather than reactive 
responses to problems [36, 72, 79]. Several studies out-
lined the implementation of an emergency taskforce [36, 
61, 72] which met daily to evaluate emerging evidence 
[36], or devised new prevention strategies [61] or digital 
healthcare supply chain strategy [78]. Other studies dis-
cussed organisational infrastructure to prepare for the 
future risk of an outbreak, such as tracking COVID-19 
positive individuals within hospitals, monitoring PPE 
levels [71] and developing plans for housing patients at 
alternative locations [39].

Leadership
Leadership (n = 16, 32%) as a resilient capacity demon-
strated the important contribution of leaders to both 
their employees and the broader healthcare organisation. 
Four subthemes were identified that contributed to the 
leadership capacity: transparent and open communica-
tion; visibility at the frontlines of care; supportive and 
empowering; and decisive leadership.

Transparent and open communication (n = 4, 8%) from 
leaders was noted as crucial in dealing with the pan-
demic. Leaders were required to distribute a continuous 

flow of information from national and regional authori-
ties to the front-line staff through various channels [35], 
providing updates as new information became known. In 
general, frontline staff found this information to be both 
useful and supportive [72].

Increased visibility of leaders at the frontlines of care 
(n = 8, 16%) was also identified as important. For exam-
ple, Lyng et al. [35] reported that leaders at Norwegian 
nursing homes heavily affected by the pandemic altered 
their daily work schedules so they could be present at 
the frontlines of care. On the other hand, where staff 
expressed an absence of effective and visible leadership, 
there was a sense of “mistrust in leaders”, generating a 
negative environment [65].

Resilient performance was also associated with leaders 
who were supportive and empowering (n = 8, 16%). Along 
with visibility at the frontlines, leaders were reported as 
providing logistical support, expressing “appreciation of 
hard work”, offering “motivations and rewards” to con-
tinue, and “empowerment” to adapt to the changed con-
ditions [69]. At one large healthcare organisation, leaders 
were reported as showing genuine concern for their 
staff’s mental and physical wellbeing [39], and at others, 
as providing reassurance to “frightened and exhausted” 
staff [36].

The value of decisive leadership (n = 10, 20%) in 
enabling resilient performance during the pandemic 
was reported in several studies. The ongoing changing 
nature of the pandemic required leaders to make rapid 
decisions [36], be flexible yet decisive [39], take proac-
tive steps, and adopt a more hierarchical “military” style 
of command [80]. For example, with the constant stream 
of new updates and information comings to leaders, they 
needed to adopt a “learning mindset” to respond effec-
tively and be willing to change course if warranted by the 
new information [66].

Communication
In almost one-third of included studies (n = 15, 30%), 
communication was identified as a key capacity for resil-
ient performance and included the systems of communi-
cation used to translate information within and between 
teams and organisations. Two main systems of commu-
nication were identified: formal communication, such as 
information communication technology [72] and policies 
sent via email [70]; and informal communication, such as 
social media apps [56, 65, 70].

Several studies reported the utilisation of formal com-
munication systems (n = 10, 20%) during the COVID-
19 pandemic. It was widely accepted that the pandemic 
necessitated the rapid upskilling and education of staff 
and patients, and it was crucial that information was 
accurately resourced and disseminated [71]. For example, 
rapidly changing information from national and regional 
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authorities was circulated, and healthcare executives pro-
vided daily COVID-19 updates via several communica-
tion platforms, such as the staff intranet and emails [35, 
70, 71, 80]. Providers also received regular policy and 
procedural updates (e.g., infection control) as more infor-
mation from regulatory bodies became available [72]. 
However, some communication gaps were also identi-
fied; for example, a lack of communication aligned with 
rapidly changing protocols that increased the difficulty 
of remaining informed [56]. Challenges included a lack 
of intra-and inter professional communication between 
other units [56], a lack of access to technology and incon-
sistent information [81].

Informal communication (n = 10, 20%) was also 
reported among many of the included studies, commonly 
involving the development of group chats via social 
media apps, such as WhatsApp. These communication 
tools facilitated the sharing of information, such as policy 
and procedural change, and helped to provide emotional 
support and load sharing at the start of the pandemic 
among teams [35, 56, 65, 70, 76].

Consequences on system agents
It was clear from the included studies that navigating 
the challenges of the COVID-19 pandemic, which came 
with the need to constantly learn and make adaptations 
in response to unexpected variation and changes, came 
at a personal cost to healthcare workers, particularly to 
those at the frontlines of care. Nine (18%) of the included 
studies reported that the increased workload and strenu-
ous work conditions had negative physical consequences 
on healthcare workers [54, 56, 61, 67–69, 79, 81, 82]. For 
example, nurses reported increased “tiredness”, “exhaus-
tion”, “muscle weakness” and “loss of appetite”, during the 
pandemic as a result of working longer shifts, often with-
out breaks, while being “weighed down by PPE equip-
ment” [67, 69].

The pandemic also exposed staff to stressful situations, 
which had considerable emotional consequences on staff, 
a theme identified in one-third of studies (n = 17, 34%). 
During the early stages of the pandemic, COVID-19 cre-
ated an environment of uncertainty and fear among the 
population as a whole, but especially among front line 
workers [43], who expressed fear of dying from COVID-
19, depression, worry, and frustration, among other 
psychological complaints [69]. Leaders were no differ-
ent, with one study reporting that COVID-19 had also 
been emotionally demanding for staff in administrative 
and clinical leadership roles, with “constant exposure to 
vicarious trauma seeping into their personal and family 
time outside of work” [39]. Facing simultaneous pres-
sures of physical and emotional demands, resulted in 
increased incidence of severe stress, emotional exhaus-
tion, and burnout amongst healthcare workers [69]. One 

study further identified the cyclical nature of the prob-
lem, with burnt out healthcare workers on stress-leave 
causing greater staff shortages and increased workload 
for those remaining at work [56].

Several studies also identified that despite the health-
care system demonstrating several capacities to exhibit 
resilient performance in response to COVID-19, nega-
tive “spillover effects” were exhibited on routine patient 
care [44]. For example, Lotta et al. noted that the physi-
cal distancing requirements and mandatory use of PPE 
undermined everyday clinical work, with healthcare 
workers not being able to maintain contact with families 
[43]. Additionally, Akinyemi et al. [80] detailed that the 
COVID-19 pandemic negatively impacted service deliv-
ery in the healthcare system, for example, through dis-
ruptions to the appointment system and emergency and 
routine care services, which affected patient access to 
healthcare.

Discussion
RHC broadly refers as a system’s capacity to maintain or 
restore its functions despite disruptions caused by exter-
nal factors [59]. RHC does not focus on an individual’s 
coping and resilience capacity but rather on the factors 
and tools that enable the workers, teams, department 
and organisation to adapt and cope effectively in different 
situations [16]. RHC is a theoretically attractive concept, 
with its positive focus on how ‘things go right’ rather than 
wrong, and as evidenced by the number of reviews that 
have appeared on the topic in recent years [10, 13, 16].

Despite signs that RHC is maturing and formalising as 
a research paradigm [13, 16, 59], there have been calls for 
continued developments to strengthen RHC theory and 
research [13]. As evidenced by this review, the COVID-
19 pandemic presented a unique opportunity to research 
and critically advance our understanding of RHC, and 
in particular, created a shift in focus from theoretical 
conceptualisations to identifying how we might under-
stand factors or capacities that foster resilience across 
the health system [83]. Previously, empirical studies on 
RHC were rare and skewed towards the clinical micro-
systems of care, however, the surge of literature on RHC 
during the pandemic provided a unique opportunity to 
take stock of the empirical landscape [83]. Indeed, since 
the previous review by Iflaifel et al. [16], which found 
71 empirical studies on RHC over an 18-year period, 
the present scoping review identified a further 50 stud-
ies, highlighting the unprecedented growth of empiri-
cal applications within the RHC field over the past three 
years.

Consistent with previous reviews [13, 16], qualitative 
methods dominated the included studies, with interviews 
typically being used to capture healthcare workers’ per-
ceptions and experiences during the pandemic. Although 
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the extensive use of qualitative methods has been cited 
as one of the strengths of RHC [13], this review saw the 
application of existing tools (e.g., FRAM, SPLINTS) 
along with the emergence of new quantitative assess-
ments and indicator-based modelling approaches that 
could have fruitful implications, particularly in terms of 
enhancing system preparedness and advancing measure-
ment and monitoring of resilient performance over time. 
We also identified the development of new question-
naires to assess RHC; many of which were based on a 
conceptual framework (e.g., such as Hollnagel’s [53] ‘four 
cornerstones of resilience’ and Anderson et al.’s [55] Inte-
grated Resilience Attributes Framework). In addition, we 
saw an increased number of studies examining RHC in 
LMICs. For example, the two studies of Karamaji et al. 
[48, 49] presented an approach to assessing and monitor-
ing health systems functionality in developing African 
countries, with a set of indicators that combine into a 
“resilience index”, each with varying levels of “transfor-
mation capacity”. While RHC theorists have historically 
resisted establishing indicators and measurement in this 
field, some people are expressing a need to advance our 
understanding of system resilience beyond the conven-
tional health system building blocks of the WHO pub-
lished 15 years ago [60]; thus, including measurement 
and monitoring is increasingly pressing.

A previous criticism has been that a preponderance 
of studies of RHC at micro and meso levels is “not suf-
ficient to understand systems resilience” [84], and thus it 
was promising to see the emergence of macro level stud-
ies in this review. The macro-level study by Smaggus et 
al. [14], for example, examined government responses to 
the pandemic, by way of a document analysis of media 
releases, in two countries, Canada and Australia, expand-
ing the scope of RHC research to different system lev-
els, and incorporating a cross-country comparison [84]. 
Furthermore, Smaggus et al. [14] integrated several 
resilience theoretical frameworks to guide their study, 
illustrating how theory can inform research design and 
analysis. However, this study also highlighted some of 
the difficulties of researching RHC, particularly at the 
macro level, and that a mixed-methods approach (e.g., 
including interviews and observations alongside docu-
ment analysis) would be likely to provide a more complex 
understanding on how government actions affect health 
system resilience, and build a better understanding of the 
links between actions at the macro level and other system 
levels.

What was clear was that the included studies reported 
varying degrees of preparedness and adaptive capac-
ity across the different healthcare services. For example, 
a number of studies reported how well organisations or 
the people who work in them “evolved” to make things 
work [39, 54, 81], while others reported extreme physical 

and emotional demands, leading to stress and burnout 
amongst healthcare workers and poor clinical care [37, 
39, 43, 65, 69, 73]. This discrepancy between resilient per-
formance and physical and emotional burnout could be 
explained by the extensive use of short-term adaptations, 
rather than long-term innovation and system change 
[35]. This tradeoff between short and long term adapta-
tions can also be expressed as a tradeoff between “speci-
fied” and “general” resilience [85]. Healthcare personnel 
initiating short term adaptations and workarounds, such 
as taking on extra responsibility, working longer shifts, 
often without breaks to compensate for systems defi-
ciencies, such as workforce shortages, may only have a 
short-term ‘firefighting’ effect on the specific situation 
[86]. Without long-term, general adaptations that foster 
organisational and system change, short term adaptations 
could potentially end up as a barrier for systemic resilient 
performance instead of a capacity [55, 87, 88].

This issue also reminds us of Woods [89] notion that 
all systems have an “envelope of performance”; a range 
of how much they can adapt, due to finite resources and 
the inherent variation in the system. When a system is 
pushed to the edge of its envelope, the system can either 
adapt and expand its performance further into “graceful 
extensibility” or become “brittle” and potentially lead to 
system collapse. Wear and Hettinger [90] also pointed to 
circumstances where local adaptations may become too 
extensive (the “tragedy of adaptability”). In the case of 
COVID-19, the continuous need for short-term adapta-
tions placed the responsibility of the system’s ability for 
resilient performance on the sharp-end agents rather 
than the system itself, who over time became physically 
and emotionally exhausted. Although RHC has not often 
considered an individual’s coping and resilience capac-
ity, how individual-level resilience interacts with team-, 
organizational- and broader systems resilience is a key 
area for future research.

An important contribution of this study is the recog-
nition of eight key factors or capacities in the existing 
literature that potentially develop and enhance resilient 
performance. Recognising that healthcare is highly com-
plex and unpredictable, and understanding that these 
factors were identified from studies in the context of 
COVID-19, these findings are highly concordant with 
the “capacities for resilient performance” identified in the 
qualitative study by Lyng et al. [30]. It is hoped that the 
capacities identified in this study can be facilitated and 
supported through the development of tools and inter-
ventions [91]. As identified by Lyng et al. [30] there were 
obvious interdependencies between the capacities; for 
example, between structure and leadership, given that 
leaders often facilitated the implementation and adher-
ence to different structural features such as technology, 
guidelines or learning arenas; and between coordination 
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and learning given that the greatest number of learning 
efforts related to team training and coordinating efforts 
to tackle the challenges related to COVID-19.

One noticeable difference, however, between our 
findings and those reported by Lyng et al., [30] was the 
emphasis placed of the the need for teamwork and col-
laboration during COVID-19. While Lyng et al. [30] sug-
gested that different capacities require different levels 
of collaboration, higher levels of collaboration may have 
been required across all eight capacities during the pan-
demic. Again, this may reflect that many of the adapta-
tions reported were largely reactive efforts focused on 
system recovery and restoring its equilibrium, particu-
larly during the early stages of the pandemic, thus requir-
ing short-term workarounds or solutions particularly at 
the front lines of care; but which are noble and impor-
tant responses to handle peak activity situations [87]. 
Furthermore, COVID-19 prompted higher levels of col-
laboration, with the need to ‘rally together’ as they faced 
the same issues or ‘enemy’ across contexts and system 
levels. In the same way, two capacities presented by Lyng 
et al., namely ‘facilitators’ by way of champions and ‘com-
petence’ by way of experience and knowledge, were less 
prominent in the present study. This is not to say that 
Lyng et al.’s capacities of competence and facilitators are 
not important for resilient performance, but rather, in 
the context of the pandemic, that the collaborative efforts 
needed to adapt to their joint challenges, may have made 
individual competencies and facilitators less important, 
or they were not reported in our included studies. Future 
studies should continue advancing this theoretical frame-
work in order to integrate factors from different coun-
tries and settings and under different situations (stress, 
crisis, ordinary). Arguably, three of the most important 
capacities in advancing systems from reactive short-term 
adaptations at the micro-system level to longer-term 
“graceful extensibility” are effective leadership, commu-
nication and learning [92]. Indeed, examples of interven-
tions promoting these three capacities are appearing in 
the literature [92–94]. For example, ‘tiered team huddles’ 
to enable sharing of ideas and issues from health work-
ers at the ‘sharp end’ with middle and senior leadership, 
enabling communication across boundaries and enabling 
organizational learning [92]. A ‘learning health system’ 
[95, 96], cultivated through innovative interventions 
like tiered team huddles, could improve communication 
across boundaries and facilitate long-term lasting change. 
Leaders also need to consider the negative impacts of 
short-term adaptations and workarounds on staff mental 
health.

The importance of system “slack” (or “buffer”) at an 
organizational level and collective level (i.e., network or 
national), was also highlighted in the study findings, to 
ensure that the healthcare system is prepared and enables 

organizational flexibility to deploy equipment and staff 
rapidly and effectively to where they are needed most 
[97]. The provision of a margin of manoeuvrability may 
also reduce the resulting negative effects of continuous 
micro-adaptations and increased staff workloads; thereby 
serving as a protective [98] mechanism.

Implications for research, policy and practice
Despite that the literature confirms that resilience-
based efforts and analysis need to occur across system 
levels (i.e., micro, meso, macro), there is still relatively 
little understanding – both conceptually and empiri-
cally – about how the system levels interact with each 
other. Although the pandemic affected all system lev-
els, presenting the perfect opportunity to study “cross-
level interactions”, most of our included studies focused 
on one level of analysis. Yet as our review showed, there 
can be a “dark side or downside of resilience” [29]. What 
started out as resilient short-term adaptations were 
exhausting for the people working in the system, result-
ing in stress and burnout. Considerations for how indi-
vidual-level resilience factors affect resilience factors at 
the team and organization-level is an important area for 
future research.

Of course, identifying the interactions between sys-
tem levels is challenging, given the non-linear nature 
of such interactions and the time over which they may 
occur. Again, this issue points to the need for mixed 
methods (quantitative and qualitative) approaches, the 
dual consideration of both positive consequences (e.g., 
performance, efficiency, safety outcomes), and negative 
consequences (e.g., by including measures of stress, job 
satisfaction and burnout) of systems resilience, as well 
as the need to collect data longitudinally to increase our 
understanding of causal processes between the various 
system levels. Although quantitative resilience tools are 
emerging in the literature, more work is needed to estab-
lish theory driven and well validated tools for application 
at the various system levels.

In this study, the resilience capacities developed by 
Lyng et al. [30] proved to be an applicable and useful 
framework. Further empirical research building on this 
framework would be valuable, such as clarifying the 
degree of interrelatedness between the capacities, as well 
as designing and testing interventions around the capaci-
ties. One issue remains to be resolved, however; clarifica-
tion is needed as to whether resilience should be studied 
as an “outcome, mediator, or determinant of a system’s 
performance” [83]. Some previous studies use these 
interchangeably: with resilience described as an underly-
ing potential required to achieve a given outcome, while 
at the same time concluding that the system “was” or 
“proved” to be resilient. The capacity approach that we 
have taken here suggests that resilience is an underlying 
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potential of the system, at its various levels, to adapt or 
restore its functions in response to disruption. We also 
call on researchers to be specific about whether they are 
referring to reactive adaptations focused on recovery or 
proactive efforts to minimise brittleness, with Woods’ 
[99] four conceptions of resilience potentially serving as a 
useful framework in this regard.

The results of this study, in combination with the Lyng 
et al.’s [30] capacities for resilient performance frame-
work, can be used to guide interventions to support, 
develop or strengthen resilience. Understanding factors 
that develop or enhance RHC is critical to developing 
interventions and tools for strengthening their resilience 
[100]. This study thereby contributes to this work with 
key insights for intervention development that can be 
employed to enhance resilience performance.

Strengths and limitations
Data analysis and synthesis built on and strengthened 
the work of Lyng et al.’s [30] capacities for resilient per-
formance framework; this framework can be further 
used as a basis to guide the next wave of research on 
RHC. The limitations of this review are primarily meth-
odological. Due to our search strategy, we may have not 
identified valuable findings published in books, research 
reports and white papers. Future reviews of empirical 
studies in this field would benefit from by-hand search-
ing particularly of books, where much of the founda-
tional RHC literature has been identified [13]. Although 
we identified a relatively high proportion of articles from 
medium-income countries, our restriction to records in 
English and published works may have underestimated 
the true amount of literature emerging from LMIC. Our 
data extraction was also restricted to what was reported 
and discussed in the included studies. As a result, we 
may have under identified some important capacities and 
negative consequences. Using a data-based convergent 
synthesis approach, we transformed data from quantita-
tive studies into categories or themes and did not analyse 
or report the results separately for different study types. 
Future research involving innovative methods for com-
bining systematic review, concept analysis and biblio-
metric analysis could be used to summarise qualitative, 
quantitative and mixed methods RHC studies [101].

Conclusions
Our review identified an explosion of new empirical stud-
ies on health system resilience associated with COVID-
19. The pandemic provided a unique ‘natural experiment’ 
and unprecedented opportunity to examine RHC theory 
in practice, and uncovered emerging new evidence on 
RHC theory and system factors that contribute to resil-
ient performance at micro, meso and macro levels. Addi-
tionally, we identified potential unintended consequences 

of short-term responses to improve resilience without 
due consideration of the longer-term effects. These find-
ings will facilitate strengthening of health system per-
formance and resilience in responding to challenges and 
other unexpected events in the future.
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