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Abstract

Stroke is one of the most disabling conditions affecting the middle-aged population all around the world.
This study aims to explore the rehabilitation of stroke patients using bibliometric analysis, which includes
statistical analysis of recent articles, books, and other kinds of publications, to assess scientific output and
determine the significance of scientific investigations in terms of both quality and quantity. In this study, an
analysis of global trends in research in bilateral lower limb training for training balance and walking for
patients in the subacute stage post-stroke between 1988 and 2021 was done. All the articles were obtained
from PubMed databases. CiteSpace software was used to analyze the relationship between publications and
country, journals, institutions, authors, references, and the keywords used. A total of 160 publications were
included in the analysis. There was a tremendous increase in the research of physiotherapy intervention in
patients who had residual disability post-stroke with a publication rate of 7.1 articles per year of
publications. The use of the sophisticated PubMed database to extract articles allowed for a thorough and
powerful bibliometric analysis of stroke rehabilitation research published between 1988 and 2020. In
general, the number of studies on bilateral training has increased in recent decades. This historical overview
of rehabilitation for post-stroke survivors will serve as a valuable starting point for future study into possible
collaborators, focus issues, and trends. This bibliometric analysis highlights the potential value of exercise
therapy for stroke survivors in creating more effective hemiplegia rehabilitation programs. This research
may encourage the use of strengthening in the therapeutic therapy of hemiplegia balance. The groundwork
will be laid for future research on strengthening stroke to be organized and given top priority.
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Introduction And Background

Stroke as defined by the World Health Organization is “Fast-developing clinical evidence of localized (or
general) brain dysfunction, with symptoms lasting 24 hours or more or leading to death, with no obvious
etiology other than vascular origin” [1,2]. Its prevalence is increasing day by day and has reached to a point
that 0.84 individuals out of 1,000 have a high risk of getting a stroke, leading to hemiplegia and hemiparesis
[3-7]. Post-stroke the weakness leads to difficulty in performing daily activities and deteriorating the life of
the individual. Early rehabilitation not only provides quality of life but also increases longevity [8,9].

As there is affection on the opposite side of the lesion, the unaffected side is supposed to be having no
change in its performance [8,10,11]. But, in reality, it is not so, it is also affected, but less than the opposite
one [12]. There is bilateral paralysis due to the uncrossed fibers affecting the overall individual’s life.
Training the individual in a task-oriented pattern along with strengthening not only helps in improving
balance but also makes the person ambulate independently [13-15].

For the hemi patients, while planning any protocol, we focus on the affected side, thus the other side goes
into further deterioration [16-19]. Training both sides equally, although focusing on the affected side helps
to improve the overall well-being of the individual [20]. There are many studies done for the upper limb for
the same objective, but there is ample gap for the lower limb. Thus, this research will milestone in its own
way.

Review
Methods

Search Strategy

The data for this study came from articles published between 1988 and 2021 in PubMed, Scopus, Web of
Science, Cochrane, and Cinhal databases. Because the database is still open, a comprehensive internet
search was conducted on April 12, 2021, to eliminate deviation due to updating. The key terms for the search
were from PubMed's Medical Subject Headings (MeSH). The keywords used for the search were: Post Stroke
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survivors, Bilateral training, Unilateral training, Dynamic Gait Index, and Fugl Mayer Assessment.
Analysis Tools

The data was analyzed using CiteSpace 5.3.R4, Microsoft Excel 2016, and IBM SPSS Statistics 20.0 software.
The Java-based CiteSpace 5.3.R4 program is commonly used to display and analyze networks. The software's
most significant feature is the creation of visual knowledge maps of authors, countries, institutions, and
references. The maps are made up of various nodes and linkages. Data from the PubMed core database was
tabulated in Microsoft Excel 2016 to create a trending figure of publication quantity over time. Pearson's
correlation analysis of year and publication quantity was also performed using the SPSS Statistics 20.0
program (IBM Corp., Armonk, NY).

Data Extraction

Using the analysis tool, the relational figures and tables are obtained by data interpretation. The following
aspects were used to interpret global research findings on exercise therapies for stroke rehabilitation:
Evaluation of collaboration between nations/institutions/authors, the study of distribution and trend by
journals, years, countries, institutions, authors, references, and keywords are analyzed.

Results
Analysis of the Authors

Authors' knowledge maps and co-cited authors' knowledge maps can provide useful information on
influential research teams and potential collaborators, allowing researchers to build collaborations. The

723 publications were written by a total of 611 authors. Figure / shows Rymer WZ ranked first with regard to
publication, as a number of documents published were eight, followed by Pang MYC, Akazawa N,
Lamontagne A, Lee Smm, Son ], and Weerdesteyn V had scored between two to six while 13 other authors
had to score less than two.
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FIGURE 1: Most relevant authors with number of documents

Analysis of Institutions and Countries

The most relevant affiliations with a maximum number of articles are from Northwestern University,
followed by Radboud University Medical Center and The Hong Kong Polytechnic University with a minimum
number from the University of New South Wales, as shown in Figure 2.
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FIGURE 2: Graphical representation of universities with most relevant
affiliations

The pictorial map represents the scientific production of the country, showing a high number of researchers
from the United States, followed by Spain, France, and Germany, as shown in Figure 3.

Country Collaboration Map

Lengitude

FIGURE 3: Pictorial map representing the scientific production of the
country

Analysis of Journal and Its Growth Trend

The Journal of Physical therapy science has the most relevant articles which are more than 10. While Journal
in Biomechanics, Topics in Stroke Rehabilitation, Disability and Rehabilitation, Gait and Posture, and
Journal of Neuro-engineering and Rehabilitation have an article count between five to 7.5. Rest 13 journals
have a count of less than five as shown in Figure 4.

2022 Harjpal et al. Cureus 14(9): €29615. DOI 10.7759/cureus.29615 30f9


https://assets.cureus.com/uploads/figure/file/449364/lightbox_77ad08802f9311ed8b56578528e32f33-3.png
https://assets.cureus.com/uploads/figure/file/449365/lightbox_94766b002f9311eda3f1c12013bb1e68-4.png

Cureus

Most Relevant Sources

JOURNAL OF PHYSICAL THERAPY SCIENCE

JOURNAL OF BIOMECHANICS

TOPICS IN STROKE REHABILITATION
DISABILITY AND REHABILITATION
GAIT & POSTURE
AL OF NEUROENGINEERING AND REHABILITATION
CLINICAL BIOMECHANICS (BRISTOL AVON)
EXPERIMENTAL BRAIN RESEARCH
JgOURNAL OF REHABILITATION MEDICINE
NEUROREHABILITATION

%ROREHABILITAT]ON AND NEURAL REPAIR
3 NEUROPHYSIOLOGY : OFFICIAL JOURNAL OF THE
zAN JOURNAL OF PHYSICAL AND REHABILITATION ME

FRONTIERS IN NEUROLOGY

PLOS ONE
IVES OF PHYSICAL MEDICINE AND REHABILITATION
CLINICAL REHABILITATION

ANSACTIONS ON NEURAL SYSTEMS AND REHABILITA
L OF ELECTROMYOGRAPHY AND KINESIOLOGY : OFFI
'OROSIS INTERNATIONAL : A JOURNAL ESTABLISHED

o
o
3
7]

3.0

-
w

10.0

-
~
w

N. of Documents

FIGURE 4: Graphical representation of most relevant sources with a
number of documents published

The growth trend of topics in stroke rehabilitation showed a tremendous increase from 2008 and is at the
top to date while that of the gait and posture decreased from 2018. It is well represented in Figure 5.
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FIGURE 5: Growth rate of the journals

Analysis of Research Database According to Bradford’s Law

Bradford's law analysis provides us with the number of core articles and Bradford's multiplier that a
researcher requires when a dozen or more articles are required for the study. It is provided in Figure 6.
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FIGURE 6: Bradford’s law representing core source of research

Analysis of Citations and Authors' Publications

One of the most important aspects of scientific research is the number of cited articles among the total
number of published articles. The more the number of citations is the better the quality. Here, Sheikh
m,2016, Clinical Rehabilitation has the most cited articles along with Renner Cie, 2020, Archives in Physical
Medicine and Rehabilitation, as represented in Figure 7.
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FIGURE 7: Factorial representation of most cited documents

The top author’s production of research over the period of 20 years is shown in Figure 8, with Rymer being at
the top while Whitall being at the bottom.
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FIGURE 8: Top author production from 2000 to 2020.

Analysis of Study Concept and Trends

The domains and diverse elements of studies undertaken on bilateral training in stroke patients, stroke
rehabilitation, dynamic gait index, Fugl Mayer assessment, and follow-up studies are shown in the
conceptual structure map in Figure 9.
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FIGURE 9: Conceptual structural map

Analysis of Words

The study reveals that the most frequently used word is human with a frequency of 118, followed by the
male, female, and middle-aged with consecutive decreasing frequency. The last occurrence is of the word
chronic disease with a frequency of 27, as shown in Figure 10.
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FIGURE 10: Most frequently used words with their frequency

The growth rate in word frequency has increased over time. From 1988 to 2020, the human word was at its

peak i.e., eight, followed by male and female being seven and 6.5 respectively. Initially, there was no usage
of stroke pathophysiology from the year 1998 to 1996, with a gradual rise till the year 2012, there was a fall
in the last few years. Similarly, there is a fall in stroke rehabilitation in 2016. It is represented in Figure 1.
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FIGURE 11: Growth trend of most frequently used words

A large network exists between the most commonly used words globally throughout all research
publications, as shown by a visual depiction derived from the study.

Discussion

Stroke-causing disability in the form of hemiparesis and hemiplegia can lead to long-term dependency. To
reduce that disabling condition, early management of the cause and the secondary impairment is of utmost
importance. This review of international research in the fields of stroke rehabilitation and hemiplegic
balance and walking using a bibliometric method revealed a rise in the number of papers published in the
last two decades. The retrieval method yielded 160 objective results. CiteSpace software was used to extract
bibliometric indicators (keywords, countries, institutions, and other objects) from the data. Processing with
the analysis tools resulted in relational figures, tables, and data interpretation. Even if the number of
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research publications published on this subject is lower than in other medical fields, there is a trend that
indicates an increase in total research.

A total of 611 author lists were generated, with only one author for single-authored documents and 610 for
multi-authored publications. Journal of Physical Therapy Science had the most relevant articles (almost 12)
followed by Journal of Biomechanics, Topics in Stroke Rehabilitation, Disability and Rehabilitation, Gait and
Posture, and Journal of Neuro Engineering and Rehabilitation all have between 5 and 7.5 articles each. It is
important to note that this increase in the literature does not imply an improvement in the quality of the
papers, as the data extraction procedure could only determine the number of papers published in this sector
and not their quality. The fact that some articles have a high number of citations simply means that
academics have paid more attention to them.

A maximum number of articles found have shown the improvement in hand function with bilateral training
and its relationship with strengthening, which laid down the pillars for a similar study on the lower limb.
Other articles showed the improvement that the patients had post-stroke rehabilitation was comparatively
enormous as compared to those who do not undergo a particular rehabilitation regime [21,22]. Researchers
have proposed a personalized rehabilitation program, which stresses prescribing an exercise regimen based
on a patient's needs, preferences, and skills, in light of the growing belief that "rehabilitation in stroke is
medicine."

Jeon et al. in their control trial in the stroke population, found bilateral training to be more effective than
unilateral alone, as the uninvolved side training is equally important to improve balance and gait [23]. This
study showed the positive effects of strengthening balance. This study will provide a further view of the
patient’s quality of life post-discharge [24,25].

Strength and limitation

This is the first bibliometric analysis based on PubMed data to describe the development and trends of
global scientific research into lower limb rehabilitation after stroke over the last two decades. The 160
papers came from 22 scholarly journals and supplemented the findings. This study looked at subject
categories, references, authors, and key terms in addition to the number of publications, citations, journals,
and cooperation across countries/institutions/authors.

There are several limitations to this study as well. To begin, the retrieval approach was limited to PubMed
core databases, with non-English papers being excluded. As a result of these circumstances, there may be a
publishing bias. Second, the study did not use CiteSpace software for geospatial visualization; yet this had
no effect on our findings. The third constraint was that some key publications may not have received many
citations, while others may have been mentioned frequently enough for their findings to be widely known.

Conclusions

This review of studies on exercise therapies for stroke survivors published over the previous two decades
could be valuable in establishing better hemiplegia rehabilitation programs. This study could help research
teams collaborate to promote the use of strengthening in the therapeutic management of hemiplegia
balance. There are also other high-quality randomized controlled trials in progress. Despite its limitations,
this study gives historical insight into stroke rehabilitation and provides researchers with information on
potential collaborations with other institutions and academics, popular subjects, and development trends.
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