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Abstract. [Purpose] With the COVID-19 pandemic, more and more articles have been published to explore the
role of physical therapy on COVID-19. In order to analyze the research hotspots and the trends of physical therapy
and COVID-19, we conducted bibliometric and visual analysis. [Methods] Data were collected from the Science
Citation Index Expanded (SCI-EXPANDED) and Social Sciences Citation Index (SSCI) of the Web of Science
Core Collect (WoSCC) from 2019 to 2021. CiteSpace and VOSviewer were used to perform the visual analysis of
keywords and references to help quickly get key information. [Results] A total of 466 publications were retrieved.
Exercise, sedentary behavior, and mental health were research hotspots. The relationship between exercise and im-
munity, as well as the management of COVID-19 patients after discharge were the research trends. [Conclusion]
This study provided relevant information for future research. Findings suggested that physical therapy is beneficial
for suspected or confirmed COVID-19 patients during isolation. It is hoped that academic exchanges can be quickly
established in the face of infectious diseases. And in the future, we should focus on the rehabilitation of discharged
patients.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a global pandemic caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). It often causes fever, cough, dyspnea, muscle pain, fatigue and other symptoms". And it is highly con-
tagious, which limits the movement of individuals and poses a huge challenge for governments to control the spread of the
disease. According to published data, middle-aged and elderly people have a high infection rate, and patients with underlying
diseases such as hypertension, diabetes, cancer and other diseases have a poor prognosis and a higher mortality rate'.
Such outbreaks of infectious diseases have attracted global attention and global research is carried out to treat the disease.
Previous studies have shown that for lung diseases such as chronic obstructive pulmonary disease®), pneumonia®, and lung
cancer®, physical therapy has been shown to improve patients’ physical function and health status. At the same time, exercise
training is effective for most chronic diseases and microbiological infections, and it exerts preventive and therapeutic effects
by affecting immune function, stimulating NO synthesis, and regulating inflammatory response”). Therefore, experts in the
field of physical therapy have carried out relevant research and developed relevant guidelines to deal with this disease and
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help alleviate the health problems of patients. COVID-19 is a public health issue of global concern. It is necessary to further
increase interdisciplinary cooperation, strengthen international cooperation and exchange of experience, in order to reduce
the impact of public health.

Bibliometric analysis is an effective method to count, analyze, and evaluate scientific publications and to quantitatively
describe their impact on clinical practice over a period of time® 9. At present, most bibliometrics are about the overview of
COVID-19, and few bibliometric analyses have been conducted on physical therapy and COVID-19. In the face of a huge
public health emergency such as COVID-19, it is particularly important to accurately grasp the research situation in the large
number of studies that emerged in a short period of time. Therefore, this study aimed to summarize the research hotspots and
the trends of physical therapy and COVID-19 through bibliometric analysis to provide a reference and more possibilities for
future research and application.

METHODS

The data were from the Science Citation Index Expanded (SCI-EXPANDED) and Social Sciences Citation Index (SSCI)
of the Web of Science Core Collect (WoSCC). Search words were created with reference to the MeSH Database in PubMed.
The complete retrieval strategy is shown in Fig. 1a. The inclusion criteria were as follows: (1) documents were published
between 2019 and 2021, (2) Document types only included articles and reviews, and (3) language was restricted to English.
The data were collected on 10 May 2021.

CiteSpace (5.7.R5W)!% 1D and VOSviewer (1.6.16)!?, the bibliometric analysis tools, were applied to visualize knowl-
edge networks and identity the hot topics in the field of research. CiteSpace has a powerful co-citation analysis function, and
VOSviewer can show a smaller time span, so this paper used the two softwares together. In the network they generated, nodes
represented keywords or cited references. The links between nodes represented co-occurrence or co-citation relationships.
The label font and the node size indicated the frequency of node. And cold-hued nodes represented a relatively early time,
while warm-hued nodes represented a relatively late time. In CiteSpace, and a node with a purple ring was considered a
pivotal point that represented high centrality (>0.1).

RESULTS

Obtaining relevant publications. The literature retrieval process is shown in Fig. la. A total of 824 publications were
obtained. Through the screening strategy in Fig. 1b, our study eventually included 466 English publications from 12 May
2020 to 1 March 2021, including 390 articles and 76 reviews. It can be seen that in the face of the epidemic, researchers are
very concerned about the COVID-19 and have conducted more studies.

Analysis of keywords. CiteSpace generated 86 keywords, and the top 10 keywords on the basis of frequency and centrality
are shown in Table 1. And Fig. 2a shows the time of keywords through VOSviewer, which could represent the hotspots and
trend of research in this field to some extent. Current research hotspots could be classified as dietary habits, social isolation,
sedentary behavior, and mental health. Specially, COVID-19, physical activity, exercise, lockdown, pandemic, depression,
and mortality were considered hot words.

Analysis of co-cited References. Table 2 presents co-cited references with co-citation counts more than 30. These six
publications were considered to be important. Through the clustering co-cited references, the top 4 clusters in the timeline
map were shown in Fig. 2b, which were cluster No. 0 physical activity, cluster No. 1 gender, cluster No. 2 confinement, and
cluster No. 3 exercise. These clusters were consistent with the current research hotspots.
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DISCUSSION

This study aimed to present a bibliometric analysis of studies on COVID-19 and physical therapy. Using CiteSpace and
VOSviewer, we analyzed the important information presented by the scientific map to identify research hotspots and trends.
Despite the sudden outbreak of COVID-19, the researchers were quick to make clinical practice recommendations for

Table 1. The top 10 key words on COVID-19 and physical therapy

Rank Key words (*) Count Key words (**) Centrality
1 COVID-19 (0.12) 228 Disease (18) 0.24
2 Physical activity (0.20) 121 Exercise (85) 0.23
3 Exercise (0.23) 85 Physical activity (121) 0.20
4 Coronavirus (0.05) 56 Mortality (18) 0.15
5 Sars-cov-2 (0.04) 43 Stress (16) 0.13
6 Pandemic (0.07) 37 COVID-19 (228) 0.12
7 Lockdown (0.01) 36 Reliability (12) 0.12
8 Health (0.02) 33 Public health (17) 0.11
9 Depression (0.08) 30 Lockdown (36) 0.10
10 Sedentary behavior (0.08) 25 Pandemics (8) 0.09

*: The numbers in brackets represented the centrality of the key words.
**: The numbers in brackets represented the count of the key words.
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Fig. 2. Research trends of COVID-19 in the field of physical therapy (a. the time map of keywords b. the timeline map of co-cited
references clusters).

Table 2. The top 6 co-cited references that related to COVID-19 in the field of physical therapy

Rank Co-cited reference Count  First author Journal

1 Coronavirus disease (COVID-19): the need to maintain 57  Peijie Chen Journal of Sport and Health Science
regular physical activity while taking precautions'?

2 The psychological impact of quarantine and how to reduce it: 51  Samantha K.  Lancet
rapid review of the evidence'¥ Brooks

3 Effects of COVID-19 home confinement on eating behaviour 50  Achraf Ammar Nutrients
and physical activity: results of the ECLB-COVIDI19

International Online Survey'>)

4 Clinical features of patients infected with 2019 novel 46  Chaolin Huang Lancet
coronavirus in Wuhan, China?

5 The impact of COVID-19 on physical activity behavior and 38 Iris A. Lesser  International Journal of Environmental
well-being of Canadians people'® Research and Public Health

6  Physical exercise as therapy to fight against the mental and 37  David Progress in Cardiovascular Diseases
physical consequences of COVID-19 quarantine: special Jiménez-Pavon

focus in older people!”
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physiotherapy management. Peter Thomas et al. suggested personnel planning and response measures, medical management
strategies, and physical therapy management principles for physiotherapists when managing hospitalized patients who are
confirmed or suspected to have COVID-19. These principles included respiratory interventions in the ICU, precautions for
personal protective equipment, and exercise and rehabilitation programs'®. The highly cited literature focused not only on
rehabilitation management of COVID-19, but also on health-related impacts of measures taken by the government to reduce
the spread of novel coronavirus. Although home confinement was a necessary measure, people’s physical health, living
habits, and mental health were affected to some extent!®-2%, Researchers in various countries assessed the changes in physical
activity, eating habits and mental health during confinement by means of online surveys, and they found the reduction in
physical activity and changes in dietary habits associated with confinement had a negative impact on health!> 19, So the health
problems associated with isolation should not be ignored. The government should inform the public of the significance of
quarantine to avoid panic. And physical activity should be performed during home isolation to avoid other health risks?!-22).

Initially, the study went roughly from the COVID-19 pandemic to behavioral changes. In addition to the increasing
symptoms of anxiety and depression, some studies showed that inactivity and prolonged sitting increased the risk of chronic
diseases. Chronic diseases in turn increased the likelihood of hospitalization with COVID-19 infection?®). Moreover, exercise
is associated with increased immune function. Moderate and high intensity exercise could increase the expression of natural
killer cells, CD8+ T lymphocytes, and anti-inflammatory cytokines, which play an important role in the immune system?* 2%,
Data from related studies also suggested that a negative correlation exists between exercise and disease, and exercise could
reduce mortality of respiratory diseases?® 27). Therefore, physical therapy interventions were recommended in the relevant
guidelines for COVID-19. In addition to the exercise for patients with COVID-19 mentioned earlier, the guidelines also
recommended some respiratory physical therapies. For different stages of disease, physiotherapists should take different
physical therapy measures. Commonly used respiratory interventions include airway clearance technology, thoracic expan-
sion, cough etiquette, prone positioning, positive expiratory pressure therapy, and mechanical ventilation. In addition, respi-
ratory muscle training (including inspiratory and expiratory muscles) is recommended for patients on prolonged mechanical
ventilation!® 28 29), These interventions improve vital capacity, promote sputum discharge, and improve symptoms such as
dyspnea. In practice, physiotherapists should reduce the risk of airborne transmission and take personal protective measures.
For patients with COVID-19 in the acute phase, respiratory muscle training, pursed lips breathing, incentive spirometer, and
bubble PEP are not recommended>?. For patients with COVID-19, Rik Gosselink asked the following two questions®!: How
do we follow up with patients to identify their health status after COVID-19? What should be done for patients discharged
from ICU? The findings of previous studies suggest that we should pay attention to the rehabilitation of COVID-19 patients
after discharge. In addition, we also found that research for COVID-19 in the field of physical therapy has been published
protocols for systematic review and meta-analysis’>=>%). For patients with COVID-19, researchers have begun to conduct
evidence-based studies for physical therapy. We believe that as prospective studies are published, more evidence will be
provided.

This is the first bibliometric study of COVID-19 in the field of physical therapy. We summarized the current research
hotspots and trends of COVID-19 and physical therapy to find possible ideas for future research and application. Some
limitations were present that may lead to bias. First, because of the limitations of our own language, only English literature
was included in the study. Second, this study only included articles and reviews. In the future, we should focus on the
post-discharge rehabilitation of COVID-19 patients. Besides, we need to think about how to quickly build international
cooperation and how to quickly intervene in physical therapy in the face of infectious diseases.
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