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Bibliometric Analysis of the Global 
Research Landscape on Healthcare 
Resilience During Critical Events 
YANA US, NERINGA GERULAITIENE 

Abstract 
Over the past decade, natural and human-caused disasters 
have increased in frequency and intensity, resulting in sig-
nificant human losses and the widespread deterioration of 
health. These critical events threaten the healthcare sector, 
making it challenging to operate safely and continuously. 
This paper aims to review and assess the international sci-
entific landscape on healthcare resilience during critical 
events. The research was based on scientific documents 
published in high-quality scientific journals indexed in the 
Scopus database. The search for relevant documents was 
conducted by using the keywords ‘critical events, health-
care, and resilience’ in the titles, abstracts, and keywords 
of the articles. The research sample comprises 720 pub-
lications in the fields of medicine, psychology, nursing, 
and health. The study period covers 2000-2023 (to 1 June 
2023). This study followed a logical sequence to achieve its 
research goal. The first stage involved searching for, col-
lecting, and pre-processing relevant articles. Next, various 
bibliometric techniques were used to analyse and visualise 
the findings. The bibliometric analysis involved the bib-
lioshiny and VOSviewer 1.6.16 software toolkit and Scopus 
analytical tools. In the third stage, the results were integrat-
ed, and directions for future research were discussed. The 
bibliometric analysis reveals a growing trend in research 
on healthcare resilience during critical events. The find-
ings determined that the key themes in the analysed scope 
of scientific literature are resilience, climate change, and 
emerging research areas. Furthermore, the research empha-
sises the need for further investigation into strengthening 
healthcare resilience during human-caused critical events 
such as crime, terrorism, wars, and cyber-attacks, which 
have been on the rise. The theoretical implications of the pa-
per contribute to understanding the patterns and develop-
ments in the scientific literature, while the practical impli-
cations offer guidance for conducting bibliometric analyses 
and insights for future research. It should be noted that the 
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findings of this study are limited to data from the Scopus 
database; future studies should incorporate a broader range 
of data sources for a more comprehensive analysis.

Key words
healthcare resilience, biblioshiny, bibliometric analysis, criti-
cal events, scientific output.

Introduction
Natural (floods, earthquakes, storms, hurri-
canes, etc.) and human-caused (crime, terror-
ism, wars, cyber-attacks, etc.) disasters have 
been steadily rising, displaying an upward 
trend in frequency and intensity over the last 
decade. Intense urban development has re-
sulted in the rise of the frequency and sever-
ity of climate change, extreme weather events 
and natural hazards (Zhang et al., 2023; 
Kwilinski et al., 2023; Kuzior et al., 2022). This 
phenomenon has been demonstrated to nega-
tively impact vital infrastructure systems such 
as water and sewage treatment, transporta-
tion, and power supply (Murray and Ebi, 2012; 
Kwilinski et al., 2023; Pimonenko et al., 2015). 
Meanwhile, the rush of medical technologies 
makes healthcare more dependent on the en-
ergy sector (Ziabina et al., 2021; Dzwigol et al., 
2023; Ziabina et al., 2023; Coban et al., 2023; 
Kotowicz et al., 2022; Us et al., 2021; Drożdż 
et al., 2021; Lyulyov et al., 2021). In this view, 
considering the vulnerability of the health-
care sector to interruptions in the energy sys-
tem (Polcyn et al., 2022; Kharazishvili et al., 
2021; Gavkalova et al., 2022), climate change, 
extreme weather events, and natural hazards 
endanger (Hussain et al., 2021; Pimonenko et 
al., 2017) the ability of healthcare to operate 
safely and continuously (Klinger et al., 2014). 

It stands to reason that the energy crisis 
provokes disruptions in the pharmaceutical 
industry supply chain (Kostyrko et al., 2021; 
Lyulyov et al., 2021; Miśkiewicz et al., 2021; 
Dzwigol et al., 2023; Melnychenko et al., 2021; 
Kwilinski et al., 2023; Miśkiewicz, 2020). 
Moreover, the Russian war against Ukraine 
has intensified the global energy crisis and 

dramatically increased energy costs. The 
above has created the risk of power cuts that 
may make it impossible to produce active 
pharmaceutical ingredients and medicines lo-
cally. The soaring costs of energy, labour and 
raw materials in other regions can also impact 
drugmakers as they navigate the balance be-
tween securing their supply chains and maxi-
mising profits (Kuzior et al., 2021; Miśkiewicz, 
2022; Kwilinski et al., 2023; Miśkiewicz, 2018). 
This leads pharmaceutical companies to reas-
sess their strategies and potentially make ad-
justments to maintain profitability while en-
suring a reliable supply of medicines (Dukart 
et al., 2022).

Owing to the COVID-19 pandemic, na-
tional governments have allocated significant 
funds to vaccination programs, strength-
ening healthcare infrastructure and staff-
ing (Smiianov et al., 2020; Lyulyov and 
Moskalenko, 2020). However, the global eco-
nomic slowdown has disrupted their plans 
to maintain or increase spending in order 
to address non-COVID healthcare backlogs 
and staffing issues (EIU, 2022). According 
to the EIU (2022), total healthcare spending 
(in both the public and private sectors) is pre-
dicted to increase by 4.9% in nominal US dol-
lar terms in 2023. However, considering in-
flation, spending would decline in real terms. 
Consequently, healthcare providers must 
inevitably reconsider service provision, po-
tentially reducing non-essential services and 
increasing waiting lists. OECD data suggests 
that preventive care and pharmaceuticals 
were most affected by spending cuts follow-
ing the global financial crisis of 2008-09, and 
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a similar pattern is anticipated (Kirigia et al., 
2011). Despite this, recruiting and retaining 
healthcare personnel will prove challenging 
as wages also decrease in real terms. 

Critical events often result in human loss-
es and deterioration of health requiring im-
mediate and adequate medical care. Overall, 
healthcare institutions and emergency ser-
vices must cope with the abrupt inflow of pa-
tients during external critical events, which 
expose the entire system to the risk of collapse 
(Arefieva et al., 2021). However, the healthcare 
sector faces criticism due to its high cost and 
poor performance, with particular concerns 
surrounding hospital emergency departments. 
These departments are grappling with limited 
resources while experiencing a growing influx 
of patients. Previous research indicates that 
most emergency departments would strug-
gle to cope with the demands in the event of 
a major disaster, and even under normal cir-
cumstances, some departments are already 
operating near maximum capacity (Xiao et 
al., 2012). In this view, the critical events prove 
the unpreparedness of the healthcare sector 
for such a burden and the slowness of the re-
sponse to emergencies. Thus, there is an ur-
gent need to strengthen healthcare resilience 
and encourage the health workforce as an in-
tegral part of any sustainable healthcare sys-
tem (Durand-Moreau, 2022). 

The abovementioned factors have shown 
that the healthcare sector faces different chal-
lenges resulting from critical events, wheth-
er natural, biological, or human-caused. In 
turn, the preliminary analysis of the scientific 
treatises has revealed a theoretical gap, name-
ly the absence of comprehensive research on 
healthcare resilience during critical events. 

The aim of this paper is to review and 
assess the international scope of scientific 
literature addressing healthcare resilience 
during critical events. The initial data were 
retrieved from the Scopus database, which is 
considered to be the largest multi-disciplinary 
database. The publications search was run us-
ing the keywords ‘critical events, healthcare, 

and resilience’ in the titles, abstracts, and 
keywords of articles. Since the critical events 
could be defined differently (e.g. extreme 
events), the search of publications does not 
specify the type of such events. The study 
provides quantitative and qualitative in-
sights into the general landscape of the theo-
ry addressing healthcare resilience to critical 
events to elaborate on the meaningful over-
view of academic interest in developing the 
theory of healthcare resilience during critical 
events. The study makes theoretical contri-
butions by identifying directions for future 
research into developing healthcare resilience 
during critical events.

The structure of this paper is as follows: 
the introduction presents the research prob-
lem and the necessity of analysing the scope 
of scientific literature addressing healthcare 
resilience during critical events; the litera-
ture review section displays the preliminary 
findings of the scientific literature analysis 
on the investigated topic; the methodology 
section provides the material and methods 
involved in this study for achieving the re-
search aim; the research results section refers 
to the results of bibliometric analysis; and the 
concluding section discusses the related con-
clusions and suggests directions for further 
research.

1. Literature review
The analysis of web research shows that 
web searches for ‘resilience’ in healthcare 
by global netizens increased by 4.2 times 
in January 2023 when compared to January 
2005 (Figure 1). At the same time, netizens 
were mostly interested in searching for in-
formation on stress resilience, resilience 
health, mental resilience, emotional resil-
ience, resilience care, building resilience, 
coping, etc. Considering the general web 
search requests over the last five years (2018-
2023), the summary shows that the topics of 
climate resilience, stress resilience, mental 
resilience, business resilience, emotional 
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resilience, community resilience, cyber re-
silience, and disaster resilience are gaining 

popularity in the global web environment 
(Google Trends, 2023).

Figure 1. The dynamics of web searches for ‘resilience’ in healthcare  
(January 2005-2023)

2023). 
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According to the Google Books Ngram 
Viewer data (2023), the term ‘resilience’ in 
English literature came into use at the begin-
ning of the 17th century. ‘Resilience’ orig-
inates from the Latin verb ‘resilire’, which 
means to “rebound or recoil” (Zhong et al., 
2014). It refers to the inherent processes and 
capacities that empower the subject (indi-
viduals, technical or natural systems) to suc-
cessfully overcome, withstand, adapt to, and 
recover from profound crises (Southwick et 
al., 2014). It encompasses the ability to bounce 
back, restore functionality, and thrive in the 
face of adversity. Resilience involves a dynam-
ic interplay between various factors, includ-
ing psychological, social, and organisational 
elements, and it plays a crucial role in foster-
ing robustness and sustainability in the face 
of challenges and disruptions (Talubo et al., 
2022; Pasquinelli and Sjöholm, 2015).

A review of the scientific literature shows 
that the term ‘resilience’ is used in various 
disciplines (Kuzior et al., 2021; Chen et al., 
2022; Abazo, 2021; Dong et al., 2022; Dzwigol, 
2020; Guan et al., 2022; Kharazishvili et al., 
2022). Werner and Smith (1977) investigated 
resilience from a psychological point of view, 
having explored resilience and recovery in 

adolescence and adulthood under the influ-
ence of perinatal stress and the quality of the 
family atmosphere. In an ecological context, 
resilience is acknowledged as the capacity 
to persist and endure in the face of change 
(Holling, 1973). In turn, Adger (2000) con-
sidered the concept of social resilience to re-
fer to the capacity of collectives or societies 
to effectively deal with external pressures and 
disruptions stemming from alterations in the 
realms of society, politics, and the environ-
ment. Wiig et al. (2022) pointed out that from 
the organisational perspective, resilience is 
presented as the capacity to adapt and em-
brace change as a base for high-quality levels. 
Based on the above, it could be stated that 
resilience pertains to the subject’s flexibility, 
adaptation, improvisation, response, and ad-
justment to different critical events (Aase et 
al., 2020).

The international scope of literature pres-
ents several recent studies investigating crit-
ical events in healthcare (Woloshynowych 
et al., 2005; Kirigia et al., 2011; Yazdani et al., 
2022; Lloyd-Smith, 2020). Achour et al. (2014) 
revealed three significant challenges encoun-
tered by healthcare facilities. Firstly, there is 
an inherent vulnerability of infrastructure 
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to natural hazards, which puts healthcare 
facilities at risk. Secondly, alternative energy 
sources and supplies for healthcare utilities 
often exhibit low levels of performance, hin-
dering their ability to ensure uninterrupted 
services during disruptions. Lastly, there is 
a lack of adequate consideration of health-
care utility supplies in resilience codes and 
legislations, which undermines their ability 
to effectively prepare for and respond to crit-
ical events. Cimellaro et al. (2010) have in-
troduced a comprehensive model that seeks 
to quantitatively assess the resilience of hos-
pital systems in the context of disasters. The 
model defines resilience as the system’s ca-
pacity to sustain functionality and effectively 
recover from losses resulting from extreme 
events. On the other hand, Kunzler et al. 
(2020) focused on the resilience of healthcare 
professionals. The findings showed that resil-
ience training for healthcare professionals has 
the potential to enhance their resilience and 
potentially decrease symptoms of depression 
and stress immediately after completion of 
the training. 

Individuals, communities, or states are 
not exempt from the influence of critical 
events or associated losses (Pimonenko and 
Cebula, 2015; Sokolovska et al., 2020; Su et 
al., 2023; Tambovceva et al., 2020; Wang et 
al., 2023; Szczepańska-Woszczyna et al., 2022; 
Stępień et al., 2023). These can include natu-
ral hazards, outbreaks of infectious disease, 
acts of terrorism, social unrest, or financial 
crises (Cutter et al., 2013; Kwilinski et al., 
2020; Kharazishvili et al., 2020; Kianpour et 
al., 2021; Kuzior et al., 2022). With tempera-
tures increasing worldwide, more people re-
quire emergency medical assistance for var-
ious health issues caused by climate change 
(Humphrey and Dresser, 2023). These include 
heat exhaustion and heat stroke due to ex-
treme heat, respiratory problems caused by air 
pollution leading to asthma, and the spread 
of infectious diseases resulting from flooding 
and changes in ecosystems, which prompt 
the relocation of ticks, mosquitoes, and other 

pests. News headlines frequently highlight 
the physical and emotional trauma experi-
enced due to climate-related disasters such as 
hurricanes, wildfires, tornadoes, and floods. 

The consequences of such events can be 
far-reaching, affecting nations and com-
munities (Chen et al., 2023; Kwilinski et al., 
2022; Moskalenko et al., 2022; Nawawi et 
al., 2022; Panchenko et al., 2021; Pimonenko 
et al., 2020; Vaníčková et al., 2020). As a re-
sult, communities and nations as a whole are 
confronted with challenging decisions 
encompassing fiscal, social, cultural, and 
environmental considerations (Cutter et 
al., 2013; Rui et al., 2019; Wang et al., 2022; 
Moskalenko et al., 2022; Chen et al., 2021). 
These decisions aim to safeguard fundamen-
tal security and enhance the overall quality 
of life in the face of hazards, intentional at-
tacks, and disasters.

With reference to the literature on health-
care resilience, Wiig et al. (2022) consid-
ered healthcare resilience to be the capac-
ity to ensure the healthcare system is able 
to adjust to challenges and changes at dif-
ferent levels while supporting high-quali-
ty care. According to the definition by the 
Organisation for Economic Co-operation 
and Development, health system resilience 
refers to the capacity of healthcare systems 
to not only anticipate and prepare for shocks 
and disruptions but also to mitigate their ad-
verse impacts, recover promptly, and adapt 
by incorporating lessons learned to enhance 
efficiency and preparedness (OECD, 2023). In 
terms of healthcare output, resilience entails 
sustaining and enhancing the functioning of 
health system components, including gover-
nance, service delivery, resource generation, 
and financing. The ultimate objective is to en-
sure the continuity of a health system’s goals, 
particularly in improving population health, 
even in the face of critical events (EOHSP, 
2023). Aase et al. (2020) noted that resilient 
healthcare relies on the presence of adap-
tive capacity within the healthcare system. It 
entails utilising both internal and external 
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resources to adjust and accommodate the 
dynamic demands of everyday operations. 
Examples include adapting care processes in 
response to variations in demand or time con-
straints. By effectively addressing challenging 
issues, resilient healthcare systems are able 
to sustain high-quality services and ensure 
continuity of care.

The healthcare sector faces the challenge 
of coordinating resources during critical 
events while the demand for healthcare ser-
vices increases (Miśkiewicz et al., 2022; Xu 
et al., 2023; Pimonenko et al., 2017; Kwilinski 
et al., 2022). Here it is noteworthy that resil-
ience offers organisations the opportunity 
to allocate resources effectively by integrating 
considerations of both safety and productiv-
ity (Henriksen et al., 2008; Pimonenko et al., 
2021; Kwilinski et al., 2020). The integrated 
approach allows organisations to balance 
the issues of safety and maximising produc-
tivity, leading to more efficient and effective 
operations (Petroye et al., 2020; Kwilinski et 
al., 2020; Lyulyov et al., 2019). Effective coor-
dination relies on the active collaboration of 
individuals on the ground, such as hospital 
staff, to ensure adherence to established pro-
cedures. However, the behaviour and stress 
levels of certain staff members may have 
exacerbated the situation and posed chal-
lenges to the emergency response. In this 
view, a large stream of literature highlights 
the crucial impact of management on pro-
viding quality-of-care outcomes, including 
during critical events (Sfantou et al., 2017; 
Ree et al., 2021; Dzwigol-Barosz and Dzwigol, 
2021; Acheampong et al., 2023; Kwilinski 
and Kuzior, 2020; Yevdokimov et al., 2018). 
Effective healthcare management is cru-
cial in pre-hospital care in terms of utilising 
the available resources for timely treatment 
(Achour et al., 2016; Trzeciak et al., 2022; 
Saługa et al., 2020; Lyulyov and Shvindina, 
2017; Dzwigol, 2021). 

Managers of healthcare organisations 
should be able to promptly gather the nec-
essary information to effectively respond 

to critical events; enhance the efficient use of 
available resources to ensure their effective 
allocation and utilisation during emergencies; 
provide healthcare staff members who fulfil 
their vital roles within the rescue chain and 
possess the necessary skills and knowledge 
to respond effectively in emergencies; en-
hance support for the well-being of healthcare 
and rescue teams, including addressing their 
welfare, providing assistance for post-trau-
matic stress disorder and delivering relevant 
training; and improve the communication 
between teams and agencies both before and 
after a critical event to foster better coordina-
tion and collaboration, enabling a more effi-
cient and comprehensive emergency response 
(Achour et al., 2016; Kwilinski et al., 2021; 
Prokopenko et al., 2020; Miśkiewicz, 2021; 
Tih et al., 2016).

Regarding the literature on healthcare 
resilience, Berg and Aase (2019) mentioned 
that anticipation, sensemaking, adapta-
tion, and trade-offs are the cognitive and 
behavioural strategies defining resilience 
within organisations. Thus, the anticipa-
tion strategy involves the capacity of an 
organisation to foresee and prepare for po-
tential shifts or risks before actualisation. 
Adaptation strategy entails navigating com-
plexity by modifying actions or behaviour in 
challenging circumstances, displaying flexi-
bility, and improvising as needed. To effec-
tively adapt to novel situations or demands, 
it becomes essential to comprehend and 
make sense of ongoing events. This process 
is known as sensemaking, which is closely 
tied to the notion of trade-offs arising when 
choices must be made between conflicting 
objectives and tensions.

The abovementioned theoretical findings 
indicate many studies addressing healthcare 
resilience during critical events. Therefore, 
the current research is inclined to conduct 
a comprehensive bibliometric analysis to re-
view and assess the international scope of sci-
entific literature devoted to healthcare resil-
ience during critical events.
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2. Methodology 
Using data from the Scopus scientific data-
base, this study examined publications on 
healthcare resilience during critical events 
until 1 June 2023. It is worth noting that the 
Scopus database was chosen as the source 
of primary data as it is a widely recognised 

and influential multi-disciplinary citation 
database. For instance, the Scopus database 
contains over 84 million documents and in-
volves approximately 18 million researchers 
worldwide, affiliated with around 95,000 
institutions. It is worth noting that Health 
Sciences is one of the primary subject areas 
(23%) (Elsevier, 2022). 

Figure 2. Research design 

DATA IDENTIFICATION AND COLLECTION
using the Scopus toolkit

DATA COLLECTION DATA PREPROCESSING

determining the search terms → search in titles, 
abstracts, and keywords

Records identified from Scopus (n = 6831)

adjusting the period of publication and subject areas
Records after filtering (n = 720)

DATA ANALYSIS AND VISUALISATION
using Biblioshiny and VOSviewer toolkits 

PERFORMANCE ANALYSIS SCIENCE MAPPING

analysis of publication-related metrics  
(total number of articles, journals, authors, countries, 

and affiliations) 

Citation analysis, co-authorship analysis,  
co-citation analysis, and co-word analysis

Source: developed by the authors

Therefore, utilising data from Scopus 
makes it possible to comprehensively assess 
the global research output and provide a crit-
ical overview of healthcare resilience during 
critical events (Dzwigol, 2022; Us et al., 2022; 
Szczepańska-Woszczyna and Gatnar, 2022). 
This study applied bibliometrics and knowl-
edge visualisation methods to examine the 
relationship between articles and keywords, 
presenting a comprehensive overview of 
emerging trends and potential research op-
portunities in the investigated field (Soliman 
et al., 2021; Dubina et al., 2020; Pimonenko 
et al., 2021; Letunovska et al., 2021; Us et al., 
2020). The research encompassed the anal-
ysis of publication dynamics, key research 
trends, prolific scholars and their collabo-
rations, and the contributions of journals, 
affiliations, and countries in developing the 
investigated topic. The primary advantage of 
employing bibliometric analysis is its ability 

to ensure a quantitative and objective liter-
ature review, minimising the subjective bi-
ases of the authors (Vakulenko et al., 2021; 
Soliman et al., 2023; Ziabina and Pimonenko, 
2020; Bilan et al., 2020). The bibliometric R 
package and VOSviewer 1.6.16 software tool-
kit were utilised to conduct the bibliometric 
analysis. In the initial stage, the analysis in-
volved searching for, collecting, and prepro-
cessing articles relevant to the research topic 
(Figure 2). Subsequently, various bibliometric 
techniques were employed to analyse and vi-
sualise the findings. Finally, the results were 
synthesised, and potential directions for fu-
ture research were discussed.

2.1 Data identification and collection

The research included a comprehensive bib-
liometric analysis on global scholarly pub-
lications focusing on healthcare resilience 
in coping with critical events. The initial 
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dataset was obtained from the Scopus in-
terdisciplinary database, most recently ac-
cessed on 1 June 2023. The Scopus database 
was chosen because it covers global scientific 

journals from various subject areas exten-
sively (Falagas et al., 2008). Table 1 outlines 
the article search process carried out in sev-
eral stages.

Table 1. Data collection steps on Scopus

№ Query Description No. of papers

1 TITLE-ABS-KEY (critical AND event*) AND healthcare AND resilience) 6831

2 PUBYEAR 1999 > PUBYEAR < 2023 (until June) 6807

3 LIMIT-TO SUBJAREA Medicine AND Psychology AND Nurse AND Health 720

Source: developed by the authors

The search was conducted using the 
keywords ‘critical events’, ‘healthcare’, and 
‘resilience’. Moreover, the Boolean oper-
ator ‘AND’ was applied to include all the 
abovementioned keywords and the combi-
nations thereof. To ensure the inclusion of 
the most relevant publications, the search 
results were limited to specific subject fields: 

1) medicine, 2) psychology, 3) nursing, and 
4) health. The research encompassed pub-
lications from 2000 to 2023 (up to June 1). 
Notably, the initial dataset comprised 6796 
publications. However, after applying filter 
limitations, the number of publications in-
cluded in the bibliometric analysis amount-
ed to 720 (Table 2).

Table 2. The main information about the filtered dataset

Description Results

Documents (articles) 720

Single-authored documents 98

Average citation per document 29.48

Average age of documents 5.25

Annual growth rate (%) 11.9

Sources (Journals, Books, etc.) 438

Authors’ keywords 2071

Authors 3077

Authors of single-authored documents 96

Co-authors per document 4.52

International co-authorship (%) 28.89

Timespan 2000-2023 (to 1 June)

Source: developed by the authors
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Following the filtering process, the 
analysis was conducted on a total sample of 
720 articles, comprising 98 single-authored 
articles and 622 co-authored articles. 
These articles were derived from 438 differ-
ent sources. The dataset involved a total of 
3077 authors, with 96 authors contributing 
to single-authored articles. International 
co-authorship comprised 28.89%. On av-
erage, each article has approximately five 
co-authors. The average age of each doc-
ument was 5.25 years, while the annual 
growth rate was 11.9%.

2.2 Science mapping

The intellectual structure of the analysed 
literature was constructed using a dis-
tance-based approach known as co-citation 
analysis. This method allowed for the visu-
alisation of the collaborative relationships 
among scholars worldwide, thereby provid-
ing insights into the collaboration patterns 
within the research field. The citation anal-
ysis was conducted to detect the most influ-
ential articles and delve into the linkages 
among analysed articles; the co-authorship 
analysis identified the social interaction 
among authors worldwide by countries; 
the co-citation analysis determined the 
research themes most developed by the 
authors; and the co-word analysis includ-
ed the trend analysis of research themes, 
as well as the analysis of the relationships 
among themes.

Co-word network analysis and clustering 
techniques allowed the researchers to de-
fine the typologies of themes related to the 
examined keywords. The study identified 
distinct themes within the research field by 
analysing the relationships and co-occur-
rences among keywords. These themes were 
represented in a two-dimensional diagram 
comprising four quadrants based on cen-
trality and density (Corte et al., 2021).

The analysis of the two-dimensional dia
gram yielded the following interpretations 
for each quadrant:

1.  the upper-right quadrant: this quadrant 
represents keywords with high centrality 
and density, indicating their significance 
and influence in the subject area. These 
keywords correspond to well-established 
and significant motor themes within the 
research field.

2.  the upper-left quadrant: keywords in this 
quadrant exhibit high density but low 
centrality, suggesting niche themes with 
limited importance in the broader con-
text of the subject area.

3.  the lower-left quadrant: keywords in this 
quadrant have low centrality and density, 
indicating emerging or disappearing re-
search-related themes. These keywords 
represent areas that are currently gaining 
attention or losing relevance within the 
research field.

4.  the lower-right quadrant: this quadrant 
comprises keywords with high centrality 
but low density. These keywords repre-
sent primary themes that are fundamen-
tal to the studied scientific field. They 
may serve as foundational concepts or 
core areas of research.
To construct the thematic map visual-

ising the key themes identified within the 
scientific scope of the analysed literature, 
the authors’ keyword method was employed 
as the field of analysis; a total of 250 words 
were considered in the analysis; clusters 
with a frequency of at least six words were 
included in the thematic map; five labels 
were assigned to each cluster, representing 
the key themes within that cluster; and the 
label size for each cluster was set to 0.3, in-
dicating the prominence of the labels within 
the map.

3. Research results
The popularity of investigations on health-
care resilience during critical events con-
tinues to grow. Figure 3 demonstrates that 
the number of documents considered in-
creased by 21.1 times from 2002 to 2023 (up 
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to June 1). In turn, the analysis of annual 
scientific production showed no articles on 
the research topic before 2002 in the Scopus 
database. It is worth noting the first steep 
increase in publications analysed in 2011 
(by 2.3 times). The analysis of documents 
published in this period shows that schol-
ars were involved in investigations of the 
influence of extreme heat on public health 
(Bi et al., 2011), the risks of extreme weath-
er events on health resilience (Ebi, 2011), 

resilience to the impact of climate change 
under flood mitigation policy (Thomas et 
al., 2011), resilience in critical occupations 
(Meadows et al., 2011), etc. Furthermore, 
the second significant increase in the num-
ber of publications analysed was in 2019 (by 
1.8 times), caused mostly by the COVID-19 
pandemic. Following the formula derived by 
Shi et al. (2019), the average annual growth 
rate of publication activity was found to be 
24.95 publications per year. 

Figure 3. The dynamics of publication activity, 2000-2023 (to 1 June)year.   
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In order to identify the most influential 
articles in the scope of research on the issues 
of healthcare resilience in view of critical 
events, this study detected the most cited 
articles in the Scopus database. According 
to Table 3, a study on “Managing the health 
effects of climate change” by Costello et al. 
(2009) is considered to be fundamental in 
exploring the analysed topic (1734 citations 

in Scopus). The authors elaborated on the 
comprehensive analysis to determine the 
adverse influence of the climate on health. 
In the study, the authors highlighted the 
necessity of alleviating poverty and taking 
climate adaptation measures. Table 3 reveals 
that the top five most-cited publications 
mainly cover the issues of stress and climate 
change in healthcare resilience. 
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Table 3. Top 10 representative papers, 2000-2023 (to 1 June)

№ Author(s)/ Year Title TC

1 Costello et al., 2009 Managing the health effects of climate change 1734

4 Masten, 2011
Resilience in children threatened by extreme adversity: Frameworks 
for research, practice, and translational synergy

557

7 Cicchetti, 2010 Resilience under conditions of extreme stress: a multilevel perspective 341

9 Keim, 2008
Building human resilience: the role of public health preparedness and 
response as an adaptation to climate change

267

10 Gillespie et al., 2009
Risk and resilience: genetic and environmental influences on develop-
ment of the stress response

264

Note: TC – Total citations

Sources: developed by the authors

According to the Scopus database, the 
American scholar Kristie L. Ebi has con-
tributed most significantly to developing 
a scientific treatise on healthcare resilience 
to critical events (Table 4). However, the 
publications on healthcare resilience are 
only 2% of the scholar’s total output. On the 
other hand, the analysis of statistical data 
showed that on 1 June 2023, the most in-
fluential scholars according to the h-index 
were Kristie L. Ebi (74), George A. Bonanno 
(71), and Ann S. Masten (70). In turn, the 
most frequently cited scholars were Ann 
S. Masten (27,567 citations), George A. 
Bonanno (26,991 citations), and Kristie L. 
Ebi (25,521 citations). 

In this view, it is appropriate to mention 
that the scientific interests of Kristie L. Ebi 
mainly cover heat waves, climate change, 
carbon, global temperature increases, the 
urban climate, and resilience. In turn, 
George A. Bonanno is primarily interested 
in investigating emotions, cognitive strate-
gies, coping behaviour, and psychological 

support. Helen L. Berry devotes her stud-
ies primarily to medicine, the social sci-
ences, arts and humanities, environmental 
science, and nursing. David M. Dunkley 
investigates psychological issues, includ-
ing burnout, anxiety, self-determination 
theory, need satisfaction, etc. In turn, 
Sari R. Kovats, Ann S. Masten, Geoffrey 
Gerard Morgan, and Caitlin S. Rublee 
mainly contributed to the topics of climate 
change, disaster, post-traumatic stress dis-
order, terrorist attacks, psychological resil-
ience, mental health, etc. Luca Pietrantoni 
has significantly contributed to investigat-
ing environmental quality, safety climate, 
occupational stress, personnel, and cli-
mate change, while Gabriele Prati studies 
well-being. 

To summarise the areas of interest of re-
searchers, it could be concluded that stud-
ies on healthcare resilience are intertwined 
with various subject areas such as psychol-
ogy, environmental science, social science, 
neuroscience, art, humanities, etc. 
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Table 4. The most influential scholars according to Scopus, 2000-2023 (to 1 June)

№ Authors NP/TP TC h-index Country / Affiliation

1 Kristie L. Ebi 7/328 25,521 74 USA / University of Washington

2 George A. Bonanno 6/241 26,991 71 USA / Columbia University

3 Helen L. Berry 4/85 3683 33 Australia / Macquarie University

4 David M. Dunkley 3/42 2583 26 Canada / Université McGill

5 Sari R. Kovats 3/152 15,332 56
UK / London School of Hygiene & Tropical 
Medicine

6 Ann S. Masten 3/180 27,567 70 USA / University of Minnesota Twin Cities

7 Geoffrey Gerard Morgan 3/143 4563 41
Australia / The University of Sydney School of 
Public Health

8 Luca Pietrantoni 3/118 3043 28 Italy / Alma Mater Studiorum Università  
di Bologna

9 Gabriele Prati 3/135 3760 30 Italy / Alma Mater Studiorum Università  
di Bologna

10 Caitlin S. Rublee 3/22 143 8 USA / Medical College of Wisconsin

Note: NP – Number of papers; TC – Total citations; TP – Total papers.

Sources: developed by the authors based on Scopus data

Table 5 presents the most productive 
sources indexed in Scopus databases by the 
number of documents devoted to investi-
gating healthcare resilience during critical 
events. It is worth mentioning that all jour-
nals included herein have a high impact 
factor (Q1-2), indicating the reliability of 
the journals. The largest number of doc-
uments was published in the Swiss journal 
‘International Journal of Environmental 
Research and Public Health’, which was 
included in the Scopus database in 2004. 
Among the sources considered, this journal 
has the highest h-index (167).

The indicators of the CiteScore rank 
2022 show that the most cited journals from 
2019 to 2022 were the Dutch journal ‘Safety 
Science’ and the UK journal ‘Environmental 

Research Letters’. The journal ‘Safety 
Science’ was cited 19,884 times in 1507 doc-
uments, while ‘Environmental Research 
Letters’ noted 33,660 citations from 3321 
documents. The journal ‘Safety Science’ is 
highly ranked, and its papers are in the 
top 3% in the category of Social Sciences: 
Safety Research (ranked third of 103) and 
Medicine: Public Health, Environmental 
and Occupational Health (16th of 577). The 
papers of the UK journal ‘Environmental 
Research Letters’ are in the top 5% in 
the category of Medicine: Public Health, 
Environmental and Occupational Health 
(ranked 29th of 577) and in the top 10% in 
the category of Environmental Science: 
General Environmental Science (22nd out 
of 227).
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Table 5. The most productive sources, 2000-2023 (to 1 June)

№ Source / Country
NP/
TP

h-index
CiteScore 

2022
SJR 

2022/Q
Publisher

Years in 
Scopus 

1
International Journal of Environ-
mental Research and Public Health 
/ Switzerland

42/
60,669

167 5.4 0.828/2 MDPI
2004- 

present

2
Environmental Research Letters 
/ UK 

34/
6992

164 10.1 2.119/1
Institute of Physics 

Publishing
2006- 

present

3 Risk Analysis / UK
23/

5128
146 7.8 0.931/1 Wiley-Blackwell

1981- 
present

4 Safety Science / Netherlands
12/

5186
140 12.4 1.429/1 Elsevier

1991- 
present

5
Australian Journal of Emergency 
Management / Australia

9/
1161

30 0.8 0.199/2
Australian Institute 

for Disaster  
Resilience

1998- 
present

Notes: NP – Number of papers; TP – Total papers.

Sources: developed by the authors

The results show that 1329 affiliations 
were involved in investigating healthcare re-
silience during critical events. Table 6 shows 
that medicine is the dominant subject area 
for the 10 most relevant affiliations world-
wide by the number of published documents 
according to the filtered Scopus dataset. 
Of these, four of the 10 organisations are 
from the USA (the University of California, 
Columbia University, the University of 
Washington, and Harvard Medical School), 
two from the UK (University College 

London and London School of Hygiene 
and Tropical Medicine), two from Canada 
(the University of British Columbia and 
the University of Toronto), one from South 
Africa (the University of Cape Town), and 
one from Australia (the University of 
Sydney). The most prolific affiliation was 
the University of California; authors affili-
ated with that institution have published 21 
documents on the studied topic. One affili-
ated institution published around two arti-
cles on average from 2000 to 1 June 2023. 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 3172

Table 6. Most relevant affiliations, 2000-2023 (to 1 June)

№ Affiliation NP/TP No. of authors Dom. sub. area Country

1 The University of California 21/239,238 29,109 Medicine USA

2 University College London 19/262,690 34,805 Medicine UK

3 Columbia University 18/236,119 34,417 Medicine USA

4 The University of Washington 18/303,444 54,121 Medicine USA

5 The University of British Columbia 15/232,762 46,860 Medicine Canada

6 The University of Cape Town 14/75,768 13,869 Medicine South Africa

7 Harvard Medical School 13/391,934 47,803 Medicine USA

8 The University of Toronto 10/381,534 67,663 Medicine Canada

9 The University of Sydney 11/222,196 27,975 Medicine Australia

10
London School of Hygiene and Tropical 
Medicine

11/56,073 6843 Medicine UK

Sources: developed by the authors

The publication of papers in different 
countries could indicate a country’s signifi-
cance and impact in the field of healthcare 
resilience to a certain extent (Figure 4). The 
quality and quantity of research papers pro-
duced by a particular country could demon-
strate the level of scientific activity and ex-
pertise in addressing healthcare resilience 
in view of critical events. Therefore, in the 
next stage, this study browsed the investi-
gated documents by country. The findings 
showed that 75 countries have contributed 
to the investigation of healthcare resilience 
during critical events. In turn, the top five 
countries on this list are the USA (330 doc-
uments), the UK (97 documents), Australia 
(78 documents), Canada (75 documents), 
and Germany (47 documents). At the same 
time, the rating of the most cited country 
is slightly different. The most cited country 
was the USA (a total of 9390 citations), the 
UK (3316  citations), Canada (926 citations), 
Australia (892 citations), and Germany 
(366 citations). Despite the total number of 
citations in the USA being the largest, the in-
dicator of average article citations shows that 
articles by UK scholars are the most cited 

(60.3 citations per document), ahead of the 
USA with 47.4 citations per document.

However, it is essential to mention that 
publication output alone may not compre-
hensively assess a country’s overall impor-
tance and influence in the investigated field. 
Therefore, it is appropriate to consider the 
authors’ collaborations. Thus, the analysis 
of corresponding authors shows that not 
all countries have single or multiple coun-
try publications. Among the 75 countries 
included, the ones with single-country 
publications are Chile, Greece, the Czech 
Republic, Kenya, the Philippines, Slovakia, 
Sri Lanka, and the UAE, while those with-
out multiple country publications are Iran, 
Cyprus, Denmark, Finland, Japan, Panama, 
Turkey, and Ukraine. On the other hand, the 
top five countries with the best intra- and 
inter-country collaborations were the USA, 
the UK, Australia, Canada and Germany.

Figure XX shows that the USA has 
the most extensive worldwide co-author-
ship network with 67 collaborations, fol-
lowed by Australia – 49 collaborations, the 
UK – 43 collaborations, Germany – 37 col-
laborations, and Canada – 27 collaborations.



173Bibliometric Analysis of the Global Research Landscape…

Figure 4. Scientific production by country, 2000-2022 (to 1 June)– 27 collaborations. 
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Figure 5 visualises the co-occurrence 
of keywords, creating a map that identi-
fies the main scientific clusters within the 
scope of the investigated literature anal-
ysed from 2000 to 1 June 2023. This map 
identifies the relationships between differ-
ent keywords, providing insights into the 
main themes and areas of focus within the 

literature on healthcare resilience during 
critical events. Examining the clusters and 
the associations between them allows for 
a better understanding of key scientific ar-
eas and the interplay between different top-
ics in the literature on healthcare resilience 
during critical events.
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Figure 5. Network visualisation of keyword co-occurrences according to Scopus data, 
2000-2023 (to 1 June)

events. 

 

 

Figure 5. 
Source: developed by the authors

In this study, the keyword co-occurrenc-
es network map was developed based on 
the results of analysing the links, total link 
strengths, and occurrence of the authors’ 
keywords. Herewith, the limitation of a min-
imum of three keyword co-occurrences was 
introduced. Consequently, 171 keywords out 
of 2066 met this threshold, creating six clus-
ters within the scope of the investigated liter-
ature on healthcare resilience during critical 
events. The clusters in the analysis were la-
belled based on the core keyword within each 
cluster that had the highest number of occur-
rences, links, and total link strengths. This 
approach could ensure that the clusters were 
named according to the most prominent and 
central keyword, which clearly represents the 
main theme within each cluster. 

Therefore, the biggest (red) cluster de-
picts research on climate change, the second 

(green) cluster – resilience in coping with 
stress, the third (blue) cluster – the influence 
of COVID-19 on mental health, the fourth 
(yellow) cluster – risks triggered by climate 
change, the fifth (purple) cluster – the na-
ture of stress, and the sixth (cyan) clus-
ter – preparedness for critical events. 

The analysis of the first cluster shows that 
the term ‘resilience’ has the strongest links 
with ‘coping’ and ‘climate change’. Thus, the 
findings show that in the view of critical 
events, scholars worldwide mostly investi-
gated the issues of health system resilience 
regarding extreme weather events such as 
global warming, flooding, extreme heat, 
drought, etc. The first (red) cluster shows 
that the scholars elaborated on strength-
ening community resilience, looking into 
the social determinants of health, emer-
gency planning and preparedness, disaster 
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management and preparedness, disaster risk 
reduction, early warning systems, emergen-
cy medicine, disaster preparedness, adapta-
tion and mitigation to climate change, etc. 

A great deal of attention is paid to investi-
gating the psychological and mental features 
of healthcare resilience. The second (green) 
cluster shows that scholars’ attention is pri-
marily devoted to investigating burnout, 
emotions, leadership, positive psychology, 
well-being, wellness, quality of life, etc. 

The unexpected spark of COVID-19 
boosted the scientific interest in investi-
gating healthcare resilience. In this view, 
the scholars investigated the influence of 
COVID-19 on public health, healthcare 
quality, risk factors, social support, mindful-
ness, training, etc. The fourth (yellow) clus-
ter reveals the scope of studies on the risks 
triggered by climate change. In this view, the 
scholars elaborated mostly on patient safety, 

psychological resilience, intensive care, etc. 
In turn, the fifth (purple) cluster shows 
studies investigating the psychological con-
sequences of terrorism and war events. The 
sixth (cyan) cluster concerns preparedness 
for critical events such as natural disasters, 
health promotion, emergency management, 
risk perception, social capital, treatment, etc. 

Figure 6 establishes a typology of the 
themes within the scope of the analysed lit-
erature on healthcare resilience during crit-
ical events. This study utilised the authors’ 
keyword field to design a thematic map. By 
categorising and organising the keywords 
into distinct themes, the map visually rep-
resents the main topics in the analysed lit-
erature (basic, motor, emerging or declining, 
and niche themes). It allows one to look into 
the different thematic areas within the field 
of study, facilitating a better understanding 
of the overall landscape of the research.

Figure 6. Thematic map, 2000-2023 (to 1 June)
research. 

 

 

Figure 6.  Source: developed by the authors

Thus, the basic themes are presented in 
the lower-right quadrant, which comprises 
keywords with high centrality but low den-
sity. Figure 6 shows that resilience is a fun-
damental theme in the studied scientific 
field. Scholars devoted specific attention 
to investigating resilience in the context 
of coping with stress, mental health, the 

influence of COVID-19, depression, burn-
out, anxiety, etc. On the other hand, the 
upper-right quadrant consists of keywords 
with high centrality and density, indicat-
ing their significance and influence in the 
subject area. Therefore, the motor theme 
indicates that a well-established and signif-
icant research field is the issue of climate 
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change investigated in the view of adapta-
tion, vulnerability, community resilience, 
public health, extreme weather events, di-
sasters, etc. The niche themes presented in 
the upper-left quadrant with high density 
but low centrality indicate that papers de-
voted to investigating issues on communi-
cation and the influence of natural disasters 
on nurses are of limited importance in the 
broader context of the subject area. In turn, 
the lower-right quadrant with low centrali-
ty and density seems to indicate that studies 
on developing patient safety during adverse 
events and epidemics are an emerging re-
search-related theme in the investigated 
scope of the literature.

4. Discussion and conclusions
The findings of the bibliometric analysis 
showed that research on healthcare resilience 
during critical events continues to expand. 
Therefore, this study employed bibliometric 
methods to investigate the scientific output 
on healthcare resilience during critical events. 
Bibliometrics offers a key advantage by pro-
viding a quantitative and objective analysis 
of the global scientific treatise, reducing the 
influence of the authors’ inherent subjectiv-
ity. This study ensures a robust and system-
atic literature review by employing rigorous 
bibliometric analysis. Additionally, knowl-
edge visualisation techniques were applied 
for a comprehensive overview of emerging 
trends and potential research opportunities 
within the investigated research field. By 
combining bibliometric analysis with knowl-
edge visualisation, this study provides a ho-
listic approach to exploring and analysing the 
scientific output on healthcare resilience 
during critical events, offering objective in-
sights and uncovering new directions for fur-
ther investigation.

The findings of performance and intel-
lectual analysis indicated that a study by 
Costello et al. (2009) entitled “Managing the 
health effects of climate change”, published 

in The Lancet, is regarded as fundamental in 
exploring the analysed topic. This study has 
garnered 1734 citations in Scopus, reflecting 
its significant impact and influence in the 
investigated field. The authors conducted 
a comprehensive analysis to assess the ad-
verse effects of climate change on health. 

It should be noticed that the most fre-
quently cited publications in the analysed 
field focus on the social aspect of healthcare 
resilience. They highlight the increasing 
burden of stress and the need to address the 
social determinants of health in the context 
of resilience. These oft-cited publications 
highlight the importance of understanding 
and addressing social factors in healthcare 
resilience during critical events.

The Swiss journal “International Journal 
of Environmental Research and Public 
Health” is the most productive source in-
dexed in the Scopus database in terms of 
the number of documents dedicated to the 
investigation of healthcare resilience during 
critical events. According to the results, the 
investigation of healthcare resilience during 
critical events involved a total of 1329 affil-
iations. Among these affiliations, the most 
prolific was the University of California, 
with its authors publishing a total of 21 doc-
uments on the studied topic. On average, 
each affiliated institution published approx-
imately two articles from 2000 to 1 June 
2023, indicating a moderate level of contri-
bution per institution in the field of health-
care resilience research.

The findings of the analysis revealed 
that a total of 75 countries have contributed 
to the investigation of healthcare resilience 
during critical events. Among these coun-
tries, the top five in terms of the number of 
documents published are the USA (330 doc-
uments), the UK (97 documents), Australia 
(78 documents), Canada (75 documents), 
and Germany (47 documents). However, 
when considering citation impact, the rank-
ing slightly differs. The USA emerged as 
the most cited country, with a total citation 
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count of 9390 followed by the UK (3316 ci-
tations), Canada (926 citations), Australia 
(892 citations), and Germany (366 cita-
tions). While the USA has the highest total 
citation count, when examining the aver-
age number of citations per document, the 
articles authored by UK scholars stand out 
with an average of 60.3 citations per docu-
ment. In comparison, the USA averages 47.4 
citations per document. This suggests that 
although the USA has the highest overall 
citation count, articles by UK scholars tend 
to receive a higher average number of cita-
tions, indicating a potentially higher impact 
on the field of healthcare resilience during 
critical events.

Analysing the countries of correspond-
ing authors reveals that not all countries 
have single or multiple country publications. 
Among the 75 countries involved, some 
countries do not have publications where 
all authors are from the same country, while 
others do not have publications by authors 
from multiple countries. Specifically, the 
countries without single-country publi-
cations are Chile, Greece, Czech Republic, 
Kenya, Philippines, Slovakia, Sri Lanka, and 
UAE; while the countries without multi-
ple country publications are Iran, Cyprus, 
Denmark, Finland, Japan, Panama, Turkey, 
and Ukraine.

On the other hand, the top five countries 
in terms of intra- and inter-country collabo-
rations are the USA, UK, Australia, Canada, 
and Germany. These countries have demon-
strated strong collaborations both within 
their own countries and with researchers 
from other countries. These collaborations 
signify the global engagement and knowl-
edge exchange among researchers in health-
care resilience during critical events.

In this study, a keyword co-occurrences 
network map was created by analysing the 
links, total link strengths, and occurrenc-
es of authors’ keywords. The map revealed 
several distinct clusters representing differ-
ent research directions within the field of 

healthcare resilience during critical events. 
The largest cluster, focused on research re-
lated to climate change, indicates a signifi-
cant research direction exploring the impact 
of climate change on healthcare resilience. 
The second cluster focused on understand-
ing and promoting resilience in individuals 
and communities facing stressful situations. 
The third cluster centred around the influ-
ence of COVID-19 on mental health, reflect-
ing the growing research interest in explor-
ing the mental health implications of the 
COVID-19 pandemic. The fourth cluster re-
volved around the risks triggered by climate 
change. This cluster constitutes research 
investigating the various risks and vulner-
abilities associated with climate change and 
their impact on healthcare resilience. The 
fifth cluster encompasses research examin-
ing the nature, causes, and effects of stress in 
the context of healthcare resilience during 
critical events; and the sixth cluster rep-
resents research exploring measures to en-
hance preparedness and response capabili-
ties in the face of critical events.

These distinct clusters in the keyword 
co-occurrences network map provide a vi-
sual representation of the main research di-
rections and themes within the field of 
healthcare resilience during critical events, 
highlighting the diverse areas of focus and 
the interconnectedness of different research 
topics.

The typology of themes within the scope 
of the analysed literature on healthcare resil-
ience during critical events highlights the fact 
that the primary themes in the field are cen-
tred around resilience. Scholars have dedicat-
ed particular attention to investigating resil-
ience concerning coping with stress, mental 
health, the influence of COVID-19, depres-
sion, burnout, anxiety, and other related fac-
tors. These themes reflect the importance of 
understanding and promoting resilience in 
healthcare settings during critical events.

On the other hand, the motor theme in 
the field revolves around well-established 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 3178

and significant research on issues related 
to climate change. This includes adaptation, 
vulnerability, community resilience, public 
health, extreme weather events, and disas-
ters. The extensive research in this area un-
derscores the recognition of climate change 
as a critical factor impacting healthcare 
resilience. In contrast, the niche themes in-
dicate that papers focused on communica-
tion and the influence of natural disasters 
on nurses are of limited importance in the 
broader context of the subject area. While 
these themes may be relevant within specific 
contexts, they may not have gained signif-
icant prominence or influence compared 
to the broader themes of resilience and 
climate change. Furthermore, the typolo-
gy suggests that developing patient safety 
during adverse events and epidemics is an 
emerging research-related theme in the in-
vestigated scope of the literature. It indicates 
a growing interest and focus on enhancing 
patient safety measures, specifically in the 
context of adverse events and epidemics, 
recognising its importance to healthcare 
resilience.

Overall, this typology of themes provides 
insights into the main focus areas within 
the studied scientific field of healthcare re-
silience during critical events, highlight-
ing the significance of resilience, climate 
change, and emerging research-related 
themes. At the same time, the results of the 
keyword co-occurrences analysis indicated 
the need to deepen the studies on strength-
ening healthcare resilience during hu-
man-caused critical events (such as crime, 
terrorism, wars, cyber-attacks, etc.), which 
have been steadily rising, displaying an up-
ward trend in frequency and intensity over 
the last decade.

Indeed, the healthcare sector has un-
dergone significant technological ad-
vancements in the past decade, primarily 
through integrating medical devices with 
information technology (IT). This integra-
tion has led to the development of a critical 

Health Care Information Infrastructure, 
which offers substantial benefits for health-
care service delivery. However, Islam et 
al. (2021) noted that the increased digital 
interconnectivity among medical and IT 
devices has also introduced new threats 
to infrastructure security. With sensitive 
patient healthcare information and the 
widespread accessibility of medical devic-
es, the risk of cyber-attacks has escalat-
ed, potentially leading to disruptions in 
healthcare service delivery. Secure access 
control is crucial for establishing a trust-
worthy healthcare system and defending 
against cyber-attacks (Soni et al., 2023). 
Implementing robust access control mea-
sures can help mitigate security threats 
and protect the integrity and confidential-
ity of medical information. Consequently, 
there is a pressing need to strengthen the 
security and resilience of the Health Care 
Information Infrastructure.

On the other hand, the healthcare sector 
is not exempt from aggression and threats 
posed by terrorists, criminals, and rogue 
states. Unfortunately, these entities could 
target healthcare facilities and providers as 
part of their agendas or for various reasons. 
Thus, it is crucial for healthcare organisa-
tions to be aware of these risks and take 
appropriate security measures to ensure 
the safety of their staff, patients, and infra-
structure. This may include implementing 
security protocols, conducting risk as-
sessments, and collaborating with law en-
forcement agencies to prevent and respond 
to potential threats effectively (Granholm 
et al., 2022).

This paper has theoretical and practi-
cal implications in terms of analysing and 
visualising the scholarly output on health-
care resilience during critical events. The 
theoretical implications contribute to a bet-
ter understanding of the patterns, relation-
ships, and developments in the scientific 
literature on healthcare resilience during 
critical events, offering valuable insights 
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for researchers and identifying potential 
avenues for future research. On a practical 
level, the study offers guidance for scholars 
interested in conducting bibliometric anal-
yses on scholarly output, including the per-
formance of academics, institutions, and ac-
ademic journals. The detailed instructions 
provided in the article can assist researchers 
in conducting similar analyses in different 
contexts.

Furthermore, the study presents op-
portunities for researchers to expand their 
current study directions by utilising the 
findings and insights generated through the 
bibliometric analysis. The study serves as 
a starting point for further exploration and 
research in the field of healthcare resilience.

However, it is important to note that the 
findings of this study are limited, as they 
solely consider data from the Scopus da-
tabase. While Scopus provides a compre-
hensive overview of global research output, 
future studies should incorporate a wider 
range of data sources to ensure a more com-
prehensive and robust analysis. Expanding 
the data range would enhance the validity 
and generalisability of the findings, leading 
to a more comprehensive understanding of 
the topic.
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