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ABSTRACT
Objective: To conduct a bibliometric analysis of the peer-reviewed literature to identify
publication trends about the front-line healthcare workers.Methods: Bibliometric review, the
data were extracted from the Web of Science database, published between 2020 and
2021. Results: A total of 281 documents were found, with an annual increase rate of
57,8%. The most common type of document identified by the analysis were original articles
(n = 226) followed by review documents (n = 37). Keywords network analysis revealed a high
predominance of topics such as anxiety, depression, stress, personal protective equipment,
burnout, insomnia and post-traumatic stress disorder. Conclusion: The findings reveal that
the mental health of COVID-19 front-line healthcare workers was an important topic in the
first years of the pandemic and indicate a need to provide psychological support of these
professionals.
Descriptors: Coronavirus, pandemic, mental health, healthcare workers, bibliometrics.
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RESUMO
Objetivo: Realizar uma análise bibliométrica da literatura revisada por pares para identificar
tendências das publicações sobre os profissionais da saúde da linha de frente da COVID-19.
Métodos: O presente estudo é uma revisão bibliométrica. Para tanto, realizou-se busca na
base de dados Web of Science de documentos publicados entre 2020 e 2021. Resultados:
Foram encontrados 281 documentos, com uma taxa de aumento anual de 57,8%. Os tipos
mais comuns de documentos foram artigos originais (n= 226) seguidos por documentos de
revisão (n =37). As análises de rede das palavras-chave revelaram alta predominância de
temáticas como ansiedade, depressão, estresse, equipamento de proteção individual, excesso
de trabalho (burnout), insônia e estresse pós-traumático. Conclusão: Os achados revelam que
a saúde mental dos profissionais da saúde na linha de frente da COVID-19 foi um tópico
importante nos primeiros anos de pandemia e indicam uma necessidade de suporte
psicológico a esses profissionais.
Descritores: coronavírus, pandemia, saúde mental, profissionais da saúde, bibliometria.

RESUMEN
Objetivo: realizar un análisis bibliométrico de la literatura revisada por pares para identificar
las tendencias de publicación sobre los trabajadores de la salud de primera línea. Métodos:
Los datos fueron extraídos de la base de datos Web of Science, publicados entre 2020 y 2021.
Resultados: Se encontraron un total de 281 documentos, con una tasa de incremento anual de
57,8%. El tipo de documento más común identificado fueron los artículos originales (n = 226),
seguidos de los documentos de revisión (n = 37). El análisis de redes de palabras clave reveló
un alto predominio de temas como ansiedad, depresión, estrés, equipo de protección personal,
agotamiento, insomnio y trastorno de estrés postraumático. Conclusión: La salud mental de
los trabajadores de salud de primera línea de COVID-19 fue un tema importante en los
primeros años de la pandemia e indican la necesidad de brindar apoyo psicológico a estos
profesionales.
Descriptores: coronavirus, pandemia, salud mental, trabajadores de la salud, bibliometría.

INTRODUCTION

Coronavirus Disease, also known as

COVID-19, was declared a pandemic

disease by the World Health Organization

(WHO) on March 11, 2020, when alarming

levels of transmission and severity were

observed.1

The COVID-19 outbreak has placed

pressure on health systems around the world

and in Brazil, caused by additional demand

resulting from high rates of infection,

hospitalization, as well as the significant

increase in beds in Intensive Care Units

(ICUs), assisted ventilation equipment, use

of personal protective equipment (PPE),

among other aspects.2

Health professionals, especially those

in direct contact with patients infected by

COVID-19, were vulnerable to possible

health consequences due to work-related

factors, such as: intense work overload,

psychological pressure, discomfort due to

the use of PPE for long periods of time.

periods, lack of materials and shortage of

PPE, insufficient training on protective

measures and biosafety habits against the

disease, isolation of family members, lack of

support network, discrimination due to
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working directly with patients infected by

the virus and high rates of virus infection.3-6

According to the WHO, health

professionals working on the front line are at

high risk of infections and death from

COVID-19.7 When compared to the general

population, these professionals may have an

approximately 12 times greater risk of

becoming infected by the disease.8

The COVID-19 outbreak resulted in a

significant amount of scientific work being

produced and disseminated quickly.

Research has been carried out globally,

seeking to understand the virus and the

consequences of the disease in numerous

aspects.9

In view of this, it is important to know

what the scientific literature brings about

this subject, mainly about the impact on

front-line health professionals in the

treatment of patients with COVID-19, to

provide better working conditions, as well as

improve the personal support (health and

psychological) for these professionals.

The activity and productivity of

scientific research can be evaluated by

bibliometric analysis, an analytical method

capable of analyzing a large volume of

scientific data from a field of knowledge

through the organization and systematization

of information, which can be used for

decision-making in the scientific field.10-12

Therefore, the present study aimed to

perform a bibliometric analysis of peer-

reviewed literature to identify trends in

publications about COVID-19 front-line

healthcare professionals.

METHODOLOGY

This is an exploratory study with a

quantitative approach of peer-reviewed

literature on front-line healthcare workers

and COVID-19. The data were extracted

from studies indexed in the Web of Science,

chosen because it is considered one of the

largest peer-reviewed multidisciplinary

databases and provides several parameters

that allow more extensive bibliometric

analyses.

The data search was carried out in

February 2021 and the descriptors used were

“healthworkers”, “front-line” and “COVID-

19”. The results were limited to the

publication period (2020 and 2021), without

restrictions on the type of document,

language and location of study.

The bibliometric indicators were

processed in the R software, version 4.1.213,

using the bibliometrix package, version

3.2.114: a) published documents; b)

citations; c) authors; sources; d) keywords; e)

institution and country. The construction of

network maps from bibliometric co-

occurrence indicators were processed using

VOSviewer, version 1.6.18.15
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RESULTS

Table 1 shows the data on bibliometric

indicators obtained from the Web of Science

database. 281 documents published in the

period 2020 and 2021 were found. In the

period 2020, 109 studies were published and

in the year 2021, 172 articles representing an

annual increase rate of 57.8%.

The studies were published by 210

sources, had an average of 25 citations per

document and presented 7,614 bibliographic

references. The most common types of

documents found in the analysis were

original articles (n=226) followed by review

documents (n=37), editorials (n=8), letters

(n=8), conference abstracts (n=1) and

conference article (n=1).

The number of keywords identified by

the authors and databases (Keyword Plus)

was 712 and 386, respectively. A total of

1,772 authors contributed to the 281

publications, of which 14 authors presented

single-author documents. The average

number of documents per author was 0.16,

the average number of co-authors per

document was 6.54 and the collaboration

index was 6.58.
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Table 1. Summary of bibliometric indicators on front-line healthcare workers and COVID-19
(2020–2021).

DESCRIPTION RESULT
Number of Documents 281
Number of Documents — 2020 109
Number of Documents— 2021 172

Sources 210
Average Citations per Document 25.25

References 7,614
DOCUMENT TYPES

Article 226
Editorial 8
Letter 8

Congress Summary 1
Article Congress 1

Revision 37
DOCUMENT CONTENT

Author Keywords 713
Keywords (PLUS) 386

AUTHORS
Authors 1,772

Author Appearances 1837
Single Authorship 14
Multi-authorship 1758

AUTHOR COLLABORATION
Documents by Author 0.16

Co-authors per Document 6.54
Collaboration Index 6.58

Source: Authors

The analysis of the most productive

scientific journals on the subject,

considering the number of publications,

citations and H index, reveals that BMJ

Open stands out in first place, which

presented the highest number of publications

(n=9), citations (n=19) and index H 5.

Followed by the journals Frontiers in

Psychology (8 publications; 31 citations and

index H 3) and PlosOne (6 publications; 75

citations; index H 4). Soon after, with 5

publications each, there are the journals

BJPsych Open (51 citations, index H 4) and

J. Family Med Prim Care (with zero

citations and index H 0).

In addition, with four publications

each, there are the journals Frontiers in

Psychiatry (23 citations and H index 3);

Frontiers in Public Health (four citations and

H 1 index) and Int J Environ Res Public

Health (four citations and H 1 index),

followed by other journals with a smaller

number of publications. Finally, the journal

BMC Public Health presented only three
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published documents, however, it presented

a total of 109 citations.

Figure 1 illustrates the level of

scientific production by country.

Publications from 74 countries were

identified, covering the African, Asian,

European, North American, South American

and Oceania continents. The United States

ranked first in the number of documents

published (62), followed by China (52) and

India (32). Brazil ranked seventh with 13

published documents.

Figure 1:Map of scientific production by country.

Source: Authors
Subtitle:The blue intensity of the highlighted countries represents the level of production.

The ten documents that received the

highest number of citations are listed in

table 2. Five original studies8, 16-19, four

review studies20-23 and one letter to the

editor24 are among the most cited documents.
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Table 2. The ten publications with the highest number of citations on physical activity and
COVID-19 (2020–2021).
Authors (Year) Title Citations

Lai J et al. (2020) Factors Associated With Mental Health Outcomes Among Health
Care Workers Exposed to Coronavirus Disease 2019 2604

Nguyen LH et
al.(2020)

Risk of COVID-19 among front-line health-care workers and
the general community: a prospective cohort study 466

Lima CKT et
al.(2020)

The emotional impact of Coronavirus 2019-nCoV (new
Coronavirus disease) 393

Troyer EA et
al.(2020)

Are we facing a crashing wave of neuropsychiatric sequelae of
COVID-19? Neuropsychiatric symptoms and potential

immunologic mechanisms
360

Sun NN et
al.(2020)

A qualitative study on the psychological experience of caregivers
of COVID-19 patients 317

Que J et al.(2020) Psychological impact of the COVID-19 pandemic on healthcare
workers: a cross-sectional study in China 164

Rowan NJ et
al.(2020)

Challenges and solutions for addressing critical shortage of supply
chain for personal and protective equipment (PPE) arising from
Coronavirus disease (COVID19) pandemic – Case study from the

Republic of Ireland

154

Pollock A et
al.(2020)

Interventions to support the resilience and mental health of
frontline health and social care professionals during and after a
disease outbreak, epidemic or pandemic: a mixed methods

systematic review

115

Vizheh M et
al.(2020)

The mental health of healthcare workers in the COVID-19
pandemic: A systematic review 103

De Kock JH et
al.(2021)

A rapid review of the impact of COVID-19 on the mental health
of healthcare workers: implications for supporting psychological

well-being
94

Source: Authors

Figure 2 shows the tree map of the 20

keywords most used by authors. The most

frequently found keywords were: COVID-

19 (n=175), anxiety (n=35), mental health

(n=33), depression (n=31) and healthcare

workers (n=26). Figure 3 illustrates the

formation of five clusters resulting from the

keyword co-occurrence network analysis

(n=36).

The terms highlighted on the network

map are: mental health (23 connections, red

cluster), anxiety (19 connections, green

cluster), depression (19 connections, green

cluster), stress (16 connections, green

cluster), nurses (12 connections , red cluster),

insomnia (9 links, blue cluster),

psychologicaldistress (9 links, purple cluster)

and posttraumaticdistress (ptsd) (9 links,

green cluster).
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Figure 2: Treemap of the keywords most used by authors (n=20).

Source: Authors

Figure 3:Map of authors’ keyword network on studies of healthcare professionals on the
front-lines of COVID-19.

Source: Authors
Subtitle:A minimum of four occurrences of keywords to be considered in the figure. The size of the node
represents the frequency of occurrence and the distance between two items reflects their strength of association.
The size of the line reflects the link strength between terms.
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DISCUSSION

The present study used bibliometric

analysis to review peer-reviewed literature

studies related to front-line health

professionals in the fight against COVID-19

from 2020 to 2021. The data indicated that

an increase of more than 50% in

publications involving the theme was

observed from 2020 to 2021, which reveals

the scientific community's concern about the

impact of COVID-19 on front-line

healthcare professionals.

As this is a pandemic situation, health

professionals, especially those on the front

line, were placed under great pressure and

stress resulting from high rates of

hospitalizations and hospitalizations due to

the disease, as well as facing problems such

as low quality of work, high weekly

workloads and shortage of PPE.22 This fact

demonstrates the importance of publications

in this line of knowledge.

The data indicates that there was a

high prevalence of original articles followed

by review documents. This high number of

original documents may be due to the

urgency of knowledge about the global

pandemic due to the coronavirus and

indicates a rapid response from the academic

community in the search for understanding

the consequences of the pandemic on front-

line health professionals, and, despite

recently, the presence of review articles is

observed, also reflecting the high

publication rates in this period.

An interesting feature that should be

highlighted was the large number of

magazines that published articles on the

topic with open access online. In the

analysis, all the journals that published the

most (BMJ OPEN, Frontiers inPsychology,

PlosOne, BJPsych Open, J Family Med Prim

Care, Frontiers in Psychiatry, Frontiers in

Public Health, Int J Environ Res Public

Health) have open access online. These

vehicles of scientific information favor rapid

dissemination due to the fact that they are

free, increasing the reach of this information

in general.

Analysis of the countries of origin of

the documents reveals that there was a

concern in understanding the impact of the

pandemic present in multiple countries and

cultures, as it was a virus with global spread.

Therefore, it was necessary to investigate

the impact of the pandemic on these

professionals in their daily lives and in

different contexts that each country faced

individually.

In relation to the themes addressed by

the most cited articles (Table 2), there is a

predominance of investigating the impact on

mental health16-18, 21-24. Although the

scientific community quickly sought to
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investigate the impact of COVID-19 on the

most varied areas, we can observe care with

social distancing, as recommended by health

bodies25 since the acquisition of data from

three of the original articles was carried out

by through online questionnaires8,17,18, one

did not have participants because it was a

case study19, and only one study did not

define whether the questionnaire carried out

was applied online.16

During the period of this research, the

study published in the journal “JAMA

Network Open” and entitled “Factors

Associated With Mental Health Outcomes

Among Health Care Workers Exposed to

Coronavirus Disease 2019” authored by Lai

et al. (2020)16 received the highest number

of citations. This study aimed to provide an

assessment of the mental health burden of

Chinese healthcare professionals. To this

end, it investigated the mental health of

1257 healthcare professionals on the front-

line of COVID-19 from 34 hospitals in

various regions of China. The study

identified a high prevalence of negative

mental health symptoms among participants,

indicating that 50.4%, 44.6%, 34% and

71.5% of the sample presented symptoms of

depression, anxiety, insomnia and anguish,

respectively. Furthermore, study results

demonstrated that symptoms were more

prevalent in women, nurses and those

working in Wuhan province.

Furthermore, this was a study in which

data collection for the study was carried out

in January and February 2020, the initial

period of the COVID-19 outbreak. Because

of this, it is possible that this was an

important factor in the large number of

citations during the period of this research.

The study by Sun et al.17 focused on

exploring psychological aspects of nurses

caring for hospitalized COVID-19 patients.

The interview was carried out online, with

questions about the main psychological

feelings that the interviewed population felt,

their perceptions of the scenario and coping

strategies. The findings showed that

negative and positive emotions coexisted

during the period; however, negative

emotions predominated in the first days of

the pandemic, while positive emotions

gradually appeared in the professionals

investigated.

Que et al.18 used an anonymous online

questionnaire, with the Chinese version of

three validated questionnaires to measure

the degree of severity of symptoms of

anxiety, depression and insomnia, in

addition to collecting a series of information

about exposure to COVID-19 from these

professionals. The majority of survey

participants (69.06%) were women. The

majority were doctors (37.64%), resident

doctors (39.96%), nurses (9.10%),

technicians (7.83%) and public health

professionals (5.47%).
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Regarding the population

investigated in the original articles, four

studies focused on health professionals in

general (doctors, nurses, resident doctors,

technicians, public health professionals)8, 16,

18, 19, while one focused only on nurses from

the front line.17 It is possible to observe that

the different sectors of the health sector

were under the stress imposed by the

COVID-19 pandemic process, with greater

concern for front-line professionals in the

nursing and doctors’ area.

In relation to the review articles,

Pollock et al.21 identified barriers and

facilitators and evaluated the effects of

interventions aimed at supporting the

resilience and mental health of front-line

health and social care professionals in times

of pandemic (SARS; Ebola, MERS and

COVID-19), such as improving equipment

and psychological support strategies. Studies

were included in which participants were

health and social care professionals who

worked on the front line during outbreaks of

infectious diseases categorized as epidemics

or pandemics by the WHO since 2002.

In the systematic review carried out by

Vizheh et al.22, the mental health situation of

healthcare professionals during the COVID-

19 outbreak was assessed. Finally, in the

review by De Kock et al.23 they analyzed the

psychological impact of the COVID-19

pandemic on health professionals and social

assistance professionals, investigating risk

and protective factors associated with the

mental health of this population.

Regarding the aspects of the review

articles, one review article included cross-

sectional studies22, one included

observational and experimental studies23,

one article did not define inclusion and

exclusion criteria, without specifically

reviewing studies, but generally reviewing

neuropsychiatric aspects of COVID-1920,

and a review included primary studies

(randomized clinical trials, non-randomized

clinical trials, controlled before and after

studies and interrupted time series studies.21

It can be observed that different designs and

types of studies were addressed26, indicating

the importance of valuing knowledge and its

dissemination in the search for

understanding the different discounts

imposed by COVID-19.

Vihzeh et al.22 included studies from

December 2019 to April 12, 2020, with

cross-sectional studies in English that

assessed the psychological well-being of

healthcare professionals during the

pandemic. They included eleven articles.

De Kock23 ran the search strategy on

April 23, 2020 and again on May 6, 2020.

They included observational and

experimental studies that reported

psychological effects on healthcare

professionals during the COVID-19

pandemic.
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In addition, the topic addressed by the

letter to the editor24 was to review in general

the impact that the COVID-19 pandemic had

on the mental health of the population,

including health professionals.

Other topics discussed in the studies

found were: analysis of the risk of COVID-

19 infection in front-line healthcare

professionals compared to the general

population in the UK and USA8,

understanding the challenges and searching

for solutions regarding the shortage of PPE

among front-line professionals in Ireland19,

and discussion of neuropsychiatric sequelae

related to COVID-19 infection.20

The results point to a predominant

theme in the studies, of specific mental

health traits such as anxiety and depression

in front-line health professionals. This

predominance may have occurred due to the

emotional stress that these professionals

experienced in the workplace, resulting from

the significant rate of dissemination,

hospitalizations and the emergence of

variants of the SARS-CoV-2 virus, bringing

in some cases greater dissemination and

lethality.27, 28

Based on the bibliometric analysis

carried out in the present study, the results

are in agreement with the findings of other

review studies that followed publications on

health professionals in the context of the

COVID-19 pandemic, of which the most

frequently found themes were lethality

infection in healthcare professionals, lack of

PPE and psychological changes in these

professionals.3- 6, 21-23

To our knowledge, this is the first

bibliometric review study focused

exclusively on studies with healthcare

professionals during the COVID-19

pandemic.

Network analyzes of keywords

revealed a high predominance of themes

such as anxiety, depression, stress, EPI,

overwork (burnout), insomnia and post-

traumatic stress. This indicates attention to

the mental health of these professionals,

followed by variables that can somatize

psychological and health aspects during the

pandemic.

As this is a bibliometric review study,

these data become important to systematize

the information available on studies with

front-line professionals during the COVID-

19 pandemic and better elucidate the

scenario of scientific literature on the topic,

pointing to the main research focuses and

possible decisions to be taken in the

scientific field.

Knowledge of trends in scientific

literature provides health institutions with

the chance to improve aspects of fragility to

which these professionals are exposed, such

as psychological issues and weaknesses in

biosafety.

Therefore, it is important to create care

strategies for front-line professionals, such
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as constant access to continued training from

the perspective of global diseases, especially

those with a high rate of dissemination, as

well as providing psychological support to

these professionals.

CONCLUSION

The main findings of the present study

reveal that there was an increase of more

than 50% in publications involving the topic

between 2020 and 2021, and a significant

number of countries on all continents

contributed to the publications during the

period investigated. Furthermore, analysis of

keywords related to the studies included in

the review revealed a high predominance of

mental health themes among health

professionals. Therefore, these data indicate

a need for psychological support for

healthcare professionals on the front lines of

COVID-19.

This study's limitation is the fact that

the data analysis only included journals

indexed in the Web of Science database,

which despite being a broad database, may

have a limited access to all available

scientific evidence.
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