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Abstract
Background: Osteoarthritis is a degenerative disease that commonly occurs in middle-aged and elderly people. High-quality
articles in the field of osteoarthritis rehabilitation have not been studied in detail. Objective: To identify and conduct a qualitative
and quantitative analysis of the 50 most-cited articles on osteoarthritis rehabilitation and provide valuable scientific information
for researchers. Methods: Fifty articles related to the rehabilitation of individuals with osteoarthritis were retrieved from the
Web of Science Core Collection. Basic information, such as the authors, title, number of citations, year of publication, journal,
country/territory, and research type, was extracted. CiteSpace was used to visualize the keywords. Results: The average number
of citations per article was 244.54. The top 50 articles were published in 27 journals and published by 262 authors. Most of the top
50 articles were published in the United States. The top 50 articles included 23 randomized controlled trials, 21 cohort studies,
2 case series, and 4 expert opinion articles. The most commonly studied topics in osteoarthritis rehabilitation included
rehabilitation for pain, gait abnormalities, muscle strength deficiencies, and other functional impairments caused by osteoarthritis
in elderly people. Conclusions: The top articles in the field of osteoarthritis rehabilitation have a high level of evidence.
Collaboration between authors was high for highly-cited articles. Moreover, the eminent articles can provide important
information for the education of doctors and therapists specializing in osteoarthritis rehabilitation.
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Background

Osteoarthritis is a degenerative disease that commonly occurs

in middle-aged and elderly people and can cause joint pain,

deformities, and dysfunction.1 Importantly, there is no effec-

tive treatment to prevent its progression.2 Although surgical

treatment, such as arthroplasty, is an effective method for the

treatment of osteoarthritis, the risks of surgery and the accep-

tance of patients need to be considered by clinical staff.3,4 The

management of osteoarthritis should be based on individua-

lized approaches.5 Clinicians should identify and manage the

risk factors that lead to patients’ conditions, which can effec-

tively improve their joint metabolism and biomechanical state

to relieve joint pain and delay surgical interventions.6,7 At

present, rehabilitation has become the main means to delay the

progression of osteoarthritis, including lifestyle adjustments,

physiotherapy, family exercise, and other comprehensive reha-

bilitation treatments.8

1 Rehabilitation Medicine Department, The Affiliated Hospital of Southwest

Medical University, Luzhou, Sichuan, People’s Republic of China
2 Nuclear Medicine and Molecular Imaging Key Laboratory of Sichuan Province,

Luzhou, People’s Republic of China
3 Nuclear Medicine Department, The Affiliated Hospital of Southwest Medical

University, Luzhou, Sichuan, People’s Republic of China
4 Department of Physical Therapy, Faculty of Rehabilitation of Kobe

International University, Kobe, Hyogo, Japan

Corresponding Author:

Li Wang, Rehabilitation Medicine Department, The Affiliated Hospital

of Southwest Medical University, Luzhou, Sichuan 646000, People’s Republic

of China.

Email: wangli_swmu@126.com

Geriatric Orthopaedic Surgery
& Rehabilitation
Volume 11: 1-9
ª The Author(s) 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2151459320973196
journals.sagepub.com/home/gos

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-3846-6124
https://orcid.org/0000-0003-3846-6124
mailto:wangli_swmu@126.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/2151459320973196
http://journals.sagepub.com/home/gos


Bibliometrics refers to the quantitative research and analysis

of the literature by statistical methods, which can be used to

evaluate the impact of researchers, institutions, and countries

on the development of specific fields according to the number

of and citation frequency of publications.9,10 The results of

various published studies have contributed greatly to the devel-

opment of specific fields, which is fully demonstrated by the

most-cited papers. Highly cited papers can provide important

information about the current understanding of a topic.11

The Web of Science Core Collection is a comprehensive

resource for academic information covering most scientific

fields studied worldwide.12 Using its powerful retrieval func-

tion, we can easily and quickly find valuable scientific research

information, including the number of publications and cita-

tions, source journals, source countries, and other metrics.12

CiteSpace is a powerful information visualization software that

can be used to visualize the relevant information of the litera-

ture exported from the Web of Science Core Collection.13 In

this way, the common research topics in this field can be

observed intuitively.

Bibliometrics and information visualization have been used

to report the most-cited articles in the field of clinical medi-

cine.13,14 However, high-quality articles in the field of osteoar-

thritis rehabilitation have not been studied in detail. Therefore,

the aim of our study was to identify and conduct a qualitative

and quantitative analysis of the 50 most-cited articles in

osteoarthritis rehabilitation to help researchers make better use

of the existing research resources and have a better understand-

ing of the eminent literature on osteoarthritis rehabilitation,

thereby guiding future research.

Materials and Methods

Search Strategy

Literature databases differ in their coverage, emphasis, and

tools provided.15 Scopus and Web of Science are both multi-

disciplinary databases that provide search and analysis tools for

evaluating the scientific and technological impact of arti-

cles.12,15 Scopus only contains articles published after 1966,

while the Web of Science indexed and archived records date

back to 1900.12 To conduct a broad search for articles in this

field and retrieve international research articles, we utilized a

previously published bibliometric methodology.14,16 The Web

of Science Core Collection (Index: SCI-Expanded) was used to

select and analyze the articles related to the topic.

The specific search strategy was as follows: Topic ¼
(“osteoarthritis”) and Topic ¼ (“occupational therap*” OR

“physical therap*” OR “physical medicine” OR “rehabilitation”).

The retrieval time span was from the establishment of the data-

base to 2019. The last search was conducted on January 23, 2020.

The search results were ranked in descending order of the number

of citations, and when multiple articles had the same total number

of citations, the more recently published article was ranked

higher.

Inclusion and Exclusion Criteria

Articles related to the rehabilitation of individuals with osteoar-

thritis were included, such as those on preventive, evaluative,

and rehabilitative measures for primary or secondary osteoar-

thritis. Articles that included osteoarthritis as a keyword but

were not related to the rehabilitation of individuals with the

disease, such as articles about rehabilitation after anterior

cruciate ligament reconstruction or knee arthroplasty to prevent

osteoarthritis, were excluded.17,18

Literature Screening and Data Extraction

According to the inclusion and exclusion criteria for the arti-

cles, the initial screening was performed by reading the titles

and abstracts. When the eligibility of an article for inclusion

could not be determined, the full text was obtained for further

screening. Finally, 50 articles with the highest number of cita-

tions related to osteoarthritis rehabilitation were identified.

The researchers exported the data on the screened articles

and extracted basic information from the articles, including the

authors, title, number of citations, year of publication, source

journal, source country/territory, source institution, and

research type. The journal impact factor (IF) in 2018 was

obtained from Journal Citation Reports (https://clarivate.com/

webofsciencegroup/solutions/journal-citation-reports/). In

addition, the citation density, which is the total number of

citations divided by the years since publication, was recorded

to comprehensively determine the influence of the 50 articles.19

Some universities or hospitals may have changed their names

since this date, but we used the names reported in the articles in

our results.

Moreover, the exported data on the articles were imported

into CiteSpace software (version 5.6. R1) so that the keywords

could be analyzed; the parameter settings used for CiteSpace

were the default values for the system.20 The keywords, their

frequency of use, and their betweenness centrality were

recorded. The keywords with high betweenness centrality are

usually the key hubs that connect 2 different keywords, and

they are regarded as turning points or pivotal points.21

The above processes were completed independently by

2 researchers. If there were disagreements between the

2 researchers, they resolved them by discussion. If necessary,

a third researcher was consulted to reach a consensus. Data

used in this study were downloaded from a public database,

and no ethical approval was required to conduct this study.

Results

Publications and Citations

A total of 3,297 articles about osteoarthritis rehabilitation were

retrieved. Fifty articles were screened according to the inclu-

sion and exclusion criteria and ranked based on the citation

density and citation frequency (Online Appendix 1). The arti-

cles were published between 1991 and 2016. The first article

was published by Fisher, NM et al. in 1991.22 The most

2 Geriatric Orthopaedic Surgery & Rehabilitation

https://clarivate.com/webofsciencegroup/solutions/journal-citation-reports/
https://clarivate.com/webofsciencegroup/solutions/journal-citation-reports/


recently published article in the 50 most-cited articles was that

published by Christensen, R et al. in 2016.23 The years in which

the most studies were published were 2001 and 2004, with

4 articles being published in each year. Articles published in

1992, from 1995 to 1997, in 2009, from 2001 to 2002, and from

2014 to 2015 were not included in the 50 most-cited articles

(Figure 1).

Among the 50 articles, the total citation count was 12,227.

After removing self-citations, the citation count was 12,157 in

total. The average number of citations per article was 244.54.

The article with the highest total number of citations was that

by Roos, EM et al. published in 1998, with 1518 citations.24

The article with the highest citation density was that by Jordan,

KM et al. published in 2003, with a citation density of 67.28.25

The number of citations increased by year and peaked at

947 times in 2013. The number of citations of these articles

tended to remain consistent over the past 5 years, with an

average of 878.83 citations per year (Figure 1).

Journal Analysis

The top 50 articles were published in 27 different journals.

Among them, the journal Archives of Physical Medicine and

Rehabilitation published the most articles, with a total of 7 arti-

cles in the 50 most-cited articles. The articles published in

Annals of the Rheumatic Diseases were cited the most, with a

total of 1949 citations. Fifty-four percent of the articles were

published in the top 5 journals, while no more than 2 articles

were published in other journals.

Authors and Institutions

In total, 262 authors published these 50 highly cited articles.

Table 1 shows the top 10 authors who published the most

articles and their citation counts. Stucki G was the author with

the most published articles, with a count of 4. Doherty M was

the author with the largest number of citations, with a citation

count of 1,650. Several articles were the result of collaboration

among authors. Some authors published multiple articles, but

they were not the first authors.

The top 50 articles were conducted at a total of 149 institu-

tions. Table 2 shows the top 10 institutions that contributed to

the top 50 articles. Boston University, located in the United

States, and the University of Munich, located in Germany, were

the top-ranked universities in terms of the number of published

Table 1. Top 10 Authors With the Most Publications.

Rank Author Publications
Publications

(as first author) Citations

1 Stucki G 4 0 1023
2 Aeschlimann A 3 0 703
3 Angst F 3 3 703
4 Doherty M 3 0 1650
5 Allison SC 2 0 607
6 Deyle GD 2 2 607
7 Felson DT 2 0 341
8 Fransen M 2 2 308
9 Garber MB 2 0 607
10 Henderson NE 2 0 607

Figure 1. Composite citation count and number published in the 50 most-cited articles over time.
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articles, which was 4 for both universities, and the citation

counts, which were 1,346 and 1,115, respectively.

Countries or Territories

The top 50 articles were conducted in a total of 21 countries or

territories. Figure 2A shows the distribution of the highly cited

articles by the country or territory of origin. Figure 2B shows

the publications for each country or territory. The United States

was the main contributor to these 50 articles, accounting for

25 articles and 50% of the articles, and the citation count of

the articles was 6,925. Other countries had no more than

10 publications.

Level of Evidence

The top 50 articles included 23 randomized controlled trials

(RCTs), 21 cohort studies, 2 case series, and 4 expert opinion

articles. There were no animal or cell experiments in these

articles. Figure 3 shows the distribution of the level of evidence

for the articles.

Keyword Visualization Analysis

The map of the keyword co-occurrence network was generated

via CiteSpace (Figure 4). The keywords were closely related.

After certain search terms, such as “knee osteoarthritis,”

“rehabilitation” and “physiotherapy,” were excluded, the main

keywords found in these 50 articles were “pain,” “knee,” “hip,”

“randomized controlled trial,” “program,” “older adult,”

“exercise,” “strength,” “proprioception,” “mechanics,” “people,”

“exercise therapy,” “gait,” “clinical trial,” “walking,” and

“disability.” The most frequently occurring keyword was “pain,”

with a frequency of 12 times, and the keyword with the highest

degree of centrality was “knee,” with a degree of centrality of

0.43 (Table 3).

Discussion

In this study, we identified the most important articles on the

progression of osteoarthritis and related rehabilitation. The

citation count was used as a measure of research quality

because it is an important indicator of the influence of an

article.26 The act of citing an article indicates that previous

research plays an important role in subsequent research.

Reviewing the top 50 articles in the field of osteoarthritis reha-

bilitation is helpful to understand the historical characteristics

of osteoarthritis rehabilitation research and the contribution of

influential methods. Moreover, the eminent articles can pro-

vide important information for the education of doctors and

therapists specializing in osteoarthritis rehabilitation.27

Most of the top 50 articles were published from 1998 to

2002 and from 2004 to 2008, during which more than 80%
of the total articles were published. Articles published after

2016 have not reached the top 50, probably because the time

since publication is too short; the citation counts of the articles

published more recently were not as high as those published

less recently. After all, it takes several years for an article to

gain a high number of citations.28 In addition, the citation

counts related to osteoarthritis rehabilitation have gradually

stabilized at a high value since 2011, indicating that the top

50 articles still have an important impact in this field.

We ranked the top 50 articles again according to citation

density, and we found that the ranking of articles based on

citation density was different from that based on citation fre-

quency. However, the article “Knee injury and osteoarthritis

outcome score (KOOS)-Development of a self-administered

outcome measure” by Roos, EM et al and the article “EULAR

Recommendations 2003: an evidence based approach to the

management of knee osteoarthritis: Report of a Task Force of

the Standing Committee for International Clinical Studies

Including Therapeutic Trials (ESCISIT)” by Jordan, KM et al

still ranked as top 2 articles with both ranking methods.24,25

The KOOS developed by Roos, EM et al can be used to eval-

uate the whole treatment process for knee osteoarthritis, and it

is still one of the commonly used clinical evaluation scales.

Jordan, KM et al provided evidence-based guidelines for the

treatment of osteoarthritis and emphasized the importance of

integrated management, such as rehabilitation and health

education.

In addition, the RCT “Surgery versus Physical Therapy for a

Meniscal Tear and Osteoarthritis” had the highest citation den-

sity and illustrated that there were no significant differences

between the surgery group and the physical therapy group in

terms of functional improvement 6 months after randomiza-

tion.29 The RCT “Effectiveness of manual physical therapy and

exercise in osteoarthritis of the knee. A randomized, controlled

trial” had the highest citation count and suggested that the

combination of manual physiotherapy and supervised exercise

can improve the function of patients with osteoarthritis and

may delay surgical intervention.30 All these factors provide a

strong basis for the importance of osteoarthritis rehabilitation

evaluation and treatment.31,32

Table 2. Top 10 Institutions With the Most Publications.

Rank Institution Publications Citations

1 Boston University, United States 4 1346
2 University of Munich, Germany 4 1115
3 Stanford University, United States 3 744
4 University of Delaware, United States 3 506
5 Baylor University, United States 2 607
6 Brigham and Women’s Hospital,

United States
2 416

7 Brooke Army Medical Center,
United States

2 607

8 Clinical Rheumatology &
Rehabilitation, Switzerland

2 389

9 Diakonhjemmet Hospital, Norway 2 264
10 King’s College London,

United Kingdom
2 298

4 Geriatric Orthopaedic Surgery & Rehabilitation



Through the journal analysis, we found that more than half of

the top 50 articles were published in Archives of Physical Med-

icine and Rehabilitation (IF ¼ 3.098), Arthritis &

Rheumatism-Arthritis Care & Research (IF ¼ 9.586 in Arthritis

& Rheumatism and IF ¼ 4.056 in Arthritis Care & Research),

Annals of the Rheumatic Diseases (IF ¼ 16.102), Journal of

Rheumatology (IF ¼ 3.35), and Physical Therapy (IF ¼ 3.14).

The results illustrated that researchers are more likely to cite

Figure 2. Country and territory analysis of the publications in the 50 most-cited articles. A, The percentage of top-cited articles in different
countries or territories. B, Publications by countries or territories in which they were conducted.
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articles from high-IF journals. Journals with high IFs are con-

sidered to be of high quality and have a high degree of influence

in this field.33 However, the volume of publications in a journal,

time from submission to publication, indexes of bibliographic

databases, and even an imbalance in discipline construction and

development in a country affect the IF of a journal. Therefore,

the IF is not the most accurate index in determining the quality of

a journal and can only be used as a reference for researchers. We

also found that high-quality articles in this field were widely

distributed in specialty-specific journals related to rheumatic dis-

eases and rehabilitation medicine, which suggests that perhaps the

research results published in specialty-specific journals can

receive more attention by researchers in this field than those

published in comprehensive medical journals. Moreover, where

an article is published also depends on the journal requirements

for articles and the quality of the article itself.

The author who published the most high-quality articles was

not the first author on these articles, and the 50 most-cited arti-

cles were mostly written by more than 2 authors. The results

illustrate that collaboration between authors was high for

highly-cited articles in osteoarthritis rehabilitation. Among the

top 50 articles, most of the studies were conducted at institutions

in Europe and the United States. The United States accounted for

the largest share of published articles, which indicates that the

United States does have a strong influence on research related to

health science. This conclusion is consistent with those in pre-

vious bibliometric studies conducted in other medical fields.16,34

Most of their articles were related to the rehabilitation of indi-

viduals with knee osteoarthritis. The levels of scientific research

and academic influence in a country or territory depend on its

economy and the cultivation of talent. Moreover, American

researchers are more likely to publish and cite papers in Amer-

ican journals, which is also one of the reasons for the large

number of highly cited articles in the United States.

In addition, none of the top 50 articles were case-control

studies. Systematic reviews or meta-analyses only accounted for

16%, while the remaining articles were original research articles.

Most studies were RCTs (38%) and cohort studies (42%) with

very high levels of evidence. This result was different from those

in previous studies, in which the authors suggested that review

articles are usually cited the most frequently.35 This study

showed that Researchers in the field of osteoarthritis

Figure 3. Level of evidence of the publications in the 50 most-cited articles.
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rehabilitation may prefer to cite data from clinical studies (i.e.

RCTs) rather than data from systematic reviews, meta-analyses,

or expert opinion articles, which is consistent with the conclu-

sions of some bibliometric studies conducted in other fields.36

Through the visualization analysis of the keywords in the

top 50 articles, we found that the common research topics were

mainly about rehabilitation for pain, gait abnormalities, muscle

strength deficiencies, and other functional limitations caused

by osteoarthritis in elderly people, and the main rehabilitation

methods included exercise and physiotherapy. The main joint

addressed in the interventions was the knee, followed by the

hip. Only 2 of the top 50 articles described upper limb osteoar-

thritis, as osteoarthritis mainly occurs in the lower limbs.37,38

Additionally, researchers in this field paid more attention to the

functional improvements in patients with osteoarthritis rather

than the structural improvements, aiming to improve their inde-

pendence in activities of daily living and delay the further

degeneration of joints. The above information can help physi-

cians not involved in rehabilitation, especially rheumatologists

and surgeons, quickly understand the common research topics

of eminent literature on osteoarthritis rehabilitation.

Limitations

There were some limitations in our study. Because the data

were retrieved from the Web of Science, some journals and

publications that are not indexed may have been left out.39 The

language of the database also limited the number of articles that

could be retrieved. The search terms used in this study may not

cover all the literature in this field, and there may be false

positive or false negative results. The inclusion of only 50 arti-

cles may lead to the omission of some eminent articles. More-

over, the potential for several types of bias, such as institutional

bias, language biases, and self-citation bias, should also be

considered. In addition, the citation count is also a measure

Figure 4. Map of the keyword co-occurrence network. Each cross represents a keyword, and the lines between them represent the co-
occurrence relationship between the keywords. The thicker the lines are, the stronger the connection. The more lines there are, the higher the
degree of centrality.

Table 3. Keywords of the Top 50 Articles.

Rank Keywords Frequency Centrality

1 pain 12 0.06
2 knee 9 0.43
3 hip 5 0.02
4 randomized controlled trial 4 0
5 program 4 0
6 older adult 4 0
7 exercise 4 0.31
8 strength 3 0
9 proprioception 2 0
10 mechanics 2 0
11 people 2 0
12 exercise therapy 2 0
13 gait 2 0
14 clinical trial 2 0
15 walking 2 0
16 disability 2 0

Wang et al 7



of delay. Older articles may have received more citations,

while newly published articles cannot be accurately repre-

sented.28 When the search is carried out at different time points,

the citation counts of the articles are different, so it is necessary

to update the study in the future.

Conclusions

In summary, the top 50 articles summarized in this study can

help researchers identify the characteristics of eminent litera-

ture in this field, understand the history of osteoarthritis reha-

bilitation research, and design future research studies. The top

articles in the field of osteoarthritis rehabilitation have a high

level of evidence and still have an important impact. The

research results published in specialty-specific journals may

receive more attention than those published in broad-scope

medical journals. Collaboration between authors was high for

highly-cited articles in osteoarthritis rehabilitation. The United

States published most of the top 50 articles. Researchers in the

field of osteoarthritis rehabilitation may prefer to cite data from

clinical studies (i.e. RCTs) rather than data from systematic

reviews, meta-analyses, or expert opinion articles. The com-

mon research topics in osteoarthritis rehabilitation were mainly

about rehabilitation for pain, gait abnormalities, muscle

strength deficiencies, and other functional impairments caused

by osteoarthritis in elderly people.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: This study

was supported by grants from the National Natural Science Founda-

tion (grant number 81802246); the Research Fund for the Doctoral

Program of Affiliated Hospital of Southwest Medical University

(Project Number 2016-QB-4); the Sichuan Medical Association Proj-

ect Fund (grant number 17106 and 18127); the Sichuan Cadre Health

Committee Project Fund (grant number y201903); Southwest Medical

University Student Innovation and Entrepreneurship Project Fund

(grant number 2019168 and 201816032122) and the Nuclear Medicine

and Molecular Imaging Key Laboratory of Sichuan Province (grant

number HYX19023 and HYX19005).

ORCID iD

Li Wang, MM https://orcid.org/0000-0003-3846-6124

Supplemental Material

Supplemental material for this article is available online.

References

1. Barnett R. Osteoarthritis. Lancet (London, England). 2018;

391(10134):1985. doi:10.1016/s0140-6736(18)31064-x

2. Oo WM, Yu SP, Daniel MS, Hunter DJ. Disease-modifying drugs

in osteoarthritis: current understanding and future therapeutics.

Expert Opin Emerg Drugs. 2018;23(4):331-347. doi:10.1080/

14728214.2018.1547706

3. Wang J, Siddicky SF, Oliver TE, Dohm MP, Barnes CL, Mannen

EM. Biomechanical changes following knee arthroplasty during

sit-to-stand transfers: systematic review. J Arthroplasty. 2019;

34(10):2494-2501. doi:10.1016/j.arth.2019.05.028

4. Costa GG, Lo Presti M, Agro G, et al. Difficult primary total knee

arthroplasty requiring a varus-valgus constrained implant is at

higher risk of periprosthetic infection [published online January

25, 2020]. Knee Surg Sports Traumatol Arthrosc. 2020. doi:10.

1007/s00167-020-05866-0

5. Villafane JH, Valdes K, Pedersini P, Berjano P. Osteoarthritis:

a call for research on central pain mechanism and personalized

prevention strategies. Clin Rheumatol. 2019;38(2):583-584. doi:

10.1007/s10067-018-4270-4

6. Georgiev T, Angelov AK. Modifiable risk factors in knee osteoar-

thritis: treatment implications. Rheumatol Int. 2019;39(7):

1145-1157. doi:10.1007/s00296-019-04290-z

7. Bortoluzzi A, Furini F, Scire CA. Osteoarthritis and its manage-

ment—epidemiology, nutritional aspects and environmental fac-

tors. Autoimmun Rev. 2018;17(11):1097-1104. doi:10.1016/j.

autrev.2018.06.002

8. Hussain SM, Neilly DW, Baliga S, Patil S, Patil S. Knee osteoar-

thritis: a review of management options. Scott Med J. 2016;61(1):

7-16. doi:10.1177/0036933015619588

9. Kokol P, Blazun Vosner H, Zavrsnik J. Application of biblio-

metrics in medicine: a historical bibliometrics analysis. Health

Info Libr J. 2020. doi:10.1111/hir.12295

10. Kreutzer JS, Agyemang AA, Weedon D, et al. The top 100 cited

neurorehabilitation papers. NeuroRehabilitation. 2017;40(2):

163-174. doi:10.3233/nre-161415

11. Chen X, Yang K, Xu Y, Li K.Top-100 highest-cited original arti-

cles in inflammatory bowel disease: a bibliometric analysis. Med-

icine. 2019;98(20):e15718. doi:10.1097/md.0000000000015718

12. Falagas ME, Pitsouni EI, Malietzis GA, Pappas G.Comparison of

Pubmed, Scopus, Web of Science, and Google Scholar: strengths

and weaknesses. FASEB J. 2008;22(2):338-342. doi:10.1096/fj.

07-9492LSF

13. Guo S, Wang L, Xie Y, et al. Bibliometric and visualized analysis

of stem cells therapy for spinal cord injury based on web of

science and cite space in the last 20 years. World Neurosurg.

2019;132:e246-e258. doi:10.1016/j.wneu.2019.08.191

14. Yin X, Cheng F, Wang X, et al. Top 100 cited articles on rheu-

matoid arthritis: a bibliometric analysis. Medicine. 2019;98(8):

e14523. doi:10.1097/md.0000000000014523

15. AlRyalat SAS, Malkawi LW, Momani SM. Comparing biblio-

metric analysis using Pubmed, Scopus, and Web of Science Data-

bases. J Vis Exp. 2019;(152). doi:10.3791/58494

16. Alan N, Cohen J, Ozpinar A, et al. Top 50 most cited articles on

primary tumors of the spine. J Clin Neurosci. 2017;42:19-27. doi:

10.1016/j.jocn.2017.02.019

17. Hurd WJ, Axe MJ, Snyder-Mackler L. A 10-year prospective trial

of a patient management algorithm and screening examination for

highly active individuals with anterior cruciate ligament injury:

Part 1, outcomes. Am J Sports Med. 2008;36(1):40-47. 2007/10/

18. doi:10.1177/0363546507308190

8 Geriatric Orthopaedic Surgery & Rehabilitation

https://orcid.org/0000-0003-3846-6124
https://orcid.org/0000-0003-3846-6124
https://orcid.org/0000-0003-3846-6124


18. Isaac D, Falode T, Liu P, I’Anson H, Dillow K, Gill P. Acceler-

ated rehabilitation after total knee replacement. Knee. 2005;12(5):

346-350. doi:10.1016/j.knee.2004.11.007

19. Muller AM, Ansari P, Ebrahim NA, Khoo S. Physical activity and

aging research: a bibliometric analysis. J Aging Phys Act. 2016;

24(3):476-483. 2015/12/17. doi:10.1123/japa.2015-0188

20. Yeung AWK, Leung WK. Citation network analysis of dental

implant literature from 2007 to 2016. Int J Oral Maxillofac

Implants. 2018;33(6):1240-1246. doi:10.11607/jomi.6727

21. Liang YD, Li Y, Zhao J, Wang XY, Zhu HZ, Chen XH. Study of

acupuncture for low back pain in recent 20 years: a bibliometric

analysis via cite space. J Pain Res. 2017;10:951-964. doi:10.

2147/jpr.S132808

22. Fisher NM, Pendergast DR, Gresham GE, Calkins E. Muscle

rehabilitation: its effect on muscular and functional performance

of patients with knee osteoarthritis. Arch Phys Med Rehabil.

1991;72(6):367-374.

23. Christensen R, Astrup A, Bliddal H. Weight loss: the treatment

of choice for knee osteoarthritis? A randomized trial. Osteoar-

thritis Cartilage. 2005;13(1):20-27. doi:10.1016/j.joca.2004.10.

008

24. Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD.

Knee injury and osteoarthritis outcome score (KOOS)—develop-

ment of a self-administered outcome measure. J Orthop Sports

Phys Ther. 1998;28(2):88-96. doi:10.2519/jospt.1998.28.2.88

25. Jordan KM, Arden NK, Doherty M, et al. EULAR Recommen-

dations 2003: an evidence based approach to the management of

knee osteoarthritis: report of a Task Force of the Standing Com-

mittee for International Clinical Studies Including Therapeutic

Trials (ESCISIT). Ann Rheum Dis. 2003;62(12):1145-1155. doi:

10.1136/ard.2003.011742

26. Lopez-Illescas C, de Moya-Anegon F, Moed HF. The actual cita-

tion impact of European Oncological Research. Eur J Cancer

(Oxford, England: 1990). 2008;44(2):228-236. doi:10.1016/j.

ejca.2007.10.020

27. Alotaibi NM, Nassiri F, Badhiwala JH, et al. The most cited works

in aneurysmal subarachnoid hemorrhage: a bibliometric analysis

of the 100 most cited articles. World Neurosurg. 2016;89:

587-592.e586. doi:10.1016/j.wneu.2015.11.072

28. Lee AW, Ramstein J, Cohen AJ, Agochukwu-Mmonu N, Patino G,

Breyer BN. The top 100 cited articles in urethral reconstruction.

Urology. 2020;135:139-145. doi:10.1016/j.urology.2019.08.052

29. Katz JN, Brophy RH, Chaisson CE, et al. Surgery versus physical

therapy for a meniscal tear and osteoarthritis. N Engl J Med. 2013;

368(18):1675-1684. doi:10.1056/NEJMoa1301408

30. Deyle GD, Henderson NE, Matekel RL, Ryder MG, Garber MB,

Garber MB. Effectiveness of manual physical therapy and exer-

cise in osteoarthritis of the knee. A randomized, controlled trial.

Ann Intern Med. 2000;132(3):173-181. doi:10.7326/0003-4819-

132-3-200002010-00002

31. Emery CA, Whittaker JL, Mahmoudian A, et al. Establishing

outcome measures in early knee osteoarthritis. Nat Rev Rheuma-

tol. 2019;15(7):438-448. doi:10.1038/s41584-019-0237-3

32. King LK, Marshall DA, Faris P, et al. Use of recommended non-

surgical knee osteoarthritis management in patients prior to total

knee arthroplasty: a cross-sectional study. J Rheumatol. 2020;

47(8):1253-1260. doi:10.3899/jrheum.190467

33. Ousehal L, El Aouame A, Fatene N, Lazrak L, Traiba L, N’Gom

PI. Bibliometric study of articles on skeletal class II malocclu-

sions published in four high impact factor journals. Int Orthod.

2018;16(2):374-383. doi:10.1016/j.ortho.2018.03.011

34. Cheng T, Zhang G. Worldwide research productivity in the field

of rheumatology from 1996 to 2010: a bibliometric analysis.

Rheumatology (Oxford, England). 2013;52(9):1630-1634. doi:

10.1093/rheumatology/ket008

35. Baltussen A, Kindler CH. Citation classics in critical care medi-

cine. Intensive Care Med. 2004;30(5):902-910. doi:10.1007/

s00134-004-2195-7

36. Eshraghi A, Osman NA, Gholizadeh H, Ali S, Shadgan B. 100

top-cited scientific papers in limb prosthetics. Biomed Eng

Online. 2013;12:119. doi:10.1186/1475-925x-12-119

37. Garfinkel MS, Schumacher HR Jr, Husain A, Levy M, Reshe-

tar RA. Evaluation of a yoga based regimen for treatment of

osteoarthritis of the hands. J Rheumatol. 1994;21(12):

2341-2343.

38. Kjeken I, Dagfinrud H, Slatkowsky-Christensen B, et al. Activity

limitations and participation restrictions in women with hand

osteoarthritis: patients’ descriptions and associations between

dimensions of functioning. Ann Rheum Dis. 2005;64(11):

1633-1638. doi:10.1136/ard.2004.034900

39. Memon AR, Vandelanotte C, Olds T, Duncan MJ, Vincent GE.

Research combining physical activity and sleep: a bibliometric

analysis. Percept Mot Skills. 2020;127(1):154-181. doi:10.1177/

0031512519889780

Wang et al 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


