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Background: This study aimed to evaluate the Middle East (ME) countries' contribution to the Journal of
Arthroplasty (JOA)’s publications in the past 20 years.
Methods: All articles published in JOA from 2000 to 2020 were evaluated for the contribution prevalence
of ME countries’ authors, which were divided into category I, if all the authors were affiliated to ME
institutions, and category II, if at least one coauthor affiliated to ME institutions was listed in the articles
with other international authors.
Results: A total of 7837 original articles were evaluated. Authors affiliated with ME institutions
contributed to 144 (1.8%) articles (148 individual country contributions) from ten (62.5%) out of a total of
16 ME countries. Sixty-eight articles (47.2%) were classified as category I; cooperation between different
ME institutes (The authors were from two different ME countries.) was reported in two (1.4%) articles.
The top five contributing countries were Egypt, Iran, Israel, Saudi Arabia, and Turkey, contributing 89.2%
of the total articles published by ME institutions. Out of the 144 articles, 80 (55.6%) articles were pub-
lished between 2016 and 2020, 37 (25.7%) articles between 2011 and 2015, and 29 (20.1%) articles be-
tween 2000 and 2010. There was a 15.7% mean annual growth in the percentage of ME articles.
Conclusion: Although there was an increasing trend in the contributions of ME countries' authors to JOA
publications over the past 20 years, the overall contribution is still low; moreover, the cooperation be-
tween ME institutions is minimal.
© 2022 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Joint replacement surgery (primary hip and knee arthroplasties)
is considered one of the significant orthopedic surgery sub-
specialties that are showing a rising trend in the number of pro-
cedures performed annually [1-3]; Kurtz et al. reported that an
estimated number of 1.5 million primary total knee arthroplasties
nd University Hospital, South
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and 384,000 primary total hip arthroplasties were performed in the
United States by 2020, and these numbers are predicted to rise to
3.48 million and over a half a million by the year 2030 for primary
total knee and total hip arthroplasties, respectively [4,5]. The same
increasing trend was noticed in scientific publications handling
arthroplasty issues, with a five-fold increase in the number of
publications observed in 2018 when compared to 1988 [6].

The need for scientific publications and research productivity
for career advancement and achieving promotion is mandatory for
orthopedic researchers, with no exception for arthroplasty sur-
geons [7,8]. Studies are preferably published in high-ranking peer-
reviewed journals [9,10]; however, most of these journals,
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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including the Journal of Arthroplasty (JOA), have low acceptance
rates of approximately 15%e40% [11-13].

One way to measure scientific productivity is performing bib-
liometric studies, which are popularized in all scientific fields in
general and the medical field in particular [14-16]. Previous studies
reported a profound deficiency in publications on joint arthroplasty
from Africa, while publications from Asian countries, although
increasing in number, still lag behind those from North America
and Europe [6,17,18].

To the best of our knowledge, no specific report of arthroplasty
article production from the Middle East (ME) has been published
yet. Hence, the present study aimed to document the ME countries'
contribution to publications in JOA (as one of the leading journals
specialized in arthropathy) over 20 years.
Material and methods

After accessing the journal's archives, two of the authors
reviewed and evaluated all articles published in the JOA from 2000
to 2020. The following types of articles were excluded from the
analysis (brief communications, short communications, erratum,
technical notes, abstracts of papers, announcements, letters to ed-
itors and replies, essays, retraction notices, corrigenda, and com-
mentaries). We included original articles (reviews [narrative or
systematic], case reports, and full-length articles [studies including
data analysis and results]). For each article, we examined the
affiliation of the authors, and to detect authors affiliated to the ME
institutions, the status of ME authors' contributionwas divided into
two categories: category I if all the authors were affiliated to ME
institutions (whichmeans that the article is entirely published from
the ME), which was further subdivided into category IA if all the
authors were from the same ME country and category IB if the
authors were from different ME countries (assessing the coopera-
tion between ME countries), and category II if one or more of the
article coauthors were affiliated to ME institutions while the other
authors were not (This could occur in two forms; first, when a
fellow originally affiliated to the ME is contributing to a publication
with another research team; second, if there is collaboration be-
tween ME institutions and international research teams.). The
types and subjects of the articles were reported.

ME countries' contributions were ordered alphabetically (to
avoid political, cultural, and religious conflicts, as was done in a
previous study in cardiothoracic surgery literature [19]). To ensure
the accuracy of the collected data, after finalizing the data
Table 1
The number of contributions from Middle Eastern countries in the Journal of Arthroplasty

ME countries (alphabetical) Total contributions
in 144 (100%) articles

Egypt 15 (10.1%)
Iran 15 (10.1%)
Israel 54 (36.5)
Jordan 1 (0.7%)
Lebanon 3 (2%)
Qatar 1 (0.7%)
Saudi Arabia 12 (8.1%)
Sudan 2 (1.4%)
Turkey 36 (24.3%)
UAE 9 (6.1%)
Total 148 (100%)

ME, Middle East; UAE, United Arab Emirates.
collection, two of the authors revised the data of a randomly
selected issue for each year and compared it with the data included
for analysis.

To ensure data analysis and assessment transparency, the
assessor was blinded to the country’s name. Continuous data were
presented as means and standard deviations while categorical data
were presented as frequencies and percentages, n (%).

Results

Of the 9139 articles published between January 2000 and
December 2020 in JOA, 1276 were excluded, while 7837 articles
were included. Out of those, authors affiliated with ME institutions
contributed to a total of 144 (1.8%) articles (148 individual country
contributions) from ten (62.5%) out of a total of 16 ME countries. In
68 (47.2%) articles, all the authors were affiliated with an ME
country representing category I. In two (1.4%) articles, the authors
were from two different ME countries, representing category IB;
the top five contributing countries were Egypt, Iran, Israel, Saudi
Arabia, and Turkey, which contributed 132 (89.2%) of the published
articles. Turkey had the largest number of articles in category I
while Israel had the largest number of total contributions. Details
are shown in Table 1 and Figure 1. The types of published articles
were 131 (91%) full-length articles, eight (5.6%) case reports, and
five (3.4%) reviews. Regarding the subjects discussed in the articles,
97 (67.4%) were on primary hip and knee arthroplasties, 17 (11.8%)
on periprosthetic joint infection,16 (11.1%) on revision hip and knee
arthroplasties, five (3.5%) on basic science, three (2.1%) on joint
preservation surgery, three (2.1%) on unicompartmental knee
arthroplasty, and three (2.1%) on periprosthetic fractures. Out of
144ME articles, 80 (55.6%) were published between 2016 and 2020,
37 (25.7%) between 2011 and 2015, and 29 (20.1%) between 2000
and 2010. There was a 15.7%mean annual growth in the percentage
of ME articles published between 2000 and 2020 (Table 2, Fig. 2).

Discussion

Bibliometric studies are crucial for monitoring research soci-
eties' production, focusing not only on the quantity but also on the
quality of their respective scientific shares [20-22]. In a recent study
by Sun et al. evaluating orthopedic publications from 2020 to June
2021, JOA was the third most contributing journal for publications,
fourth among the most frequently cited orthopedic journals, and
one of its articles was among the ten most cited articles [23].
between 2000 and 2020.

Contribution categories, articles (n)

Category I (all authors
from ME)
68 (47.2%) articles

Category II (� 1 author from ME)
76 (52.8%) articles

IA IB

5 1 9
2 0 13

19 0 35
0 0 1
2 0 1
0 1 0
6 0 6
0 1 1

30 0 6
2 1 6

66 4 78 (52.7%)
70 (47.3%)



Figure 1. A map chart showing the number and distribution of Middle Eastern (ME)
countries’ contributions to JOA publications. (a) Total number of contributions from
each country; (b) category I (contribution is purely from ME countries); and (c) cate-
gory II (at least one author from ME contributed to the publications).

Table 2
The number of publications from the ME in the Journal of Arthroplasty between 2000
and 2020.

Publication year Total articles (n) ME articles (n) Percentage

2000e2005 1262 13 1.03
2006e2010 1265 14 1.1
2011e2015 2086 37 1.8
2016e2020 3260 80 2.5
Total 7873 144 1.8

ME, Middle East.
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The main findings of the present study are the profound defi-
ciency in ME authors' contributions to JOA publications, amounting
to only 1.8% of publications over the past 20 years; moreover, the
pure contribution by authors from ME countries is even less than
half of the total number of articles. Only ten countries out of 16
contributed to the publications, withminimal cooperation between
countries (only two articles). However, a promising point is an
increasing trend in the number of publications during the study
period.

The pesent study's findings were not explicitly evaluated in
previous studies; however, in the study by Lehman et al. where the
authors looked at the countries’ contributions to JOA publications
over 30 years, after evaluating 1343 original articles, the authors
reported that the United States dominated as being the major
contributor to the publications (90% of publications in 1986, which
decreased to approximately 60% in 2015), while the combined
contribution of the United Kingdom and Europe was averaging
approximately 20%e40% during the study period; however, the
authors reported that an increasing trend in the number of publi-
cations was reported from what they referred to as "The Far East"
(mainly China, Korea, Taiwan, and Japan), which is considered part
of Asia [18]. No contribution from Africa or ME countries was
identified in the study [18]. In another study by Xu et al. evaluating
the disparities among authors in the top 12 journals publishing on
arthroplasty research between 2002 and 2019, the authors exam-
ined 14,692 articles, with approximately 50% of the articles being
published from North America, 30% from Europe, and 16.4% from
Asia [17]. The authors did not mention any publications from the
ME; however, publications fromAsia and Africa accounted for 16.4%
and 0.2%, respectively, which is low compared to other parts of the
world [17].

An interesting finding in the present study is an increasing trend
in the number of publications and contributions from ME authors
to JOA articles over the study period; this is considered usual with
the overall increase in scientific production among various spe-
cialties during the past decades, as well as the increase in the
number of researchers traveling to other centers. In their study,
Lehman et al. suggested that some of the possible reasons for the
increased number of contributions to JOA publications from in-
stitutions outside North America are advancements in technology
and communication that have made international collaboration
easier and granted international researchers easier access to jour-
nals and their submission systems [18].

For the past decades, scientific production from the ME has
evolved rapidly, increasing its share of the global scientific pro-
duction in spite of the various regional conflicts [24-26]. In a study
by Siddiqi et al. estimating the ME and North African contribution
to global publications in 2013 (The authors investigated ME coun-
tries except Iran, Israel, and Turkey.), although they found a growth
in scientific production over time (an increase from0.63% in 1981 to
1.83% in 2013), they found that among the 13 studied ME countries,
Saudi Arabia and Egypt ranked the top two countries contributing
to the global production of publications by 0.54% and 0.48%,
respectively, which is minimal when compared to that of the
United States that ranks first, contributing 19.2% of the total global
production [25]. The authors calculated productivity (publications
normalized by population) among countries and compared the
results with those of Turkey. They found that the production for the
13 countries increased by 10.6%, improving from 11 to 111 publi-
cations per million; this was still lagging behind Turkey’s produc-
tion, which increased by 18.7%, from 6 to 312 papers/million in
2013. It is worth noting that Qatar showed the highest productivity
with 377 papers/million in 2013 [25].

In the present study, we found that the top five contributing
countries to JOA publications were Egypt, Iran, Israel, Saudi Arabia,
and Turkey; similar findings were reported in a study by Antonio
Cavacini evaluating the trend in scientific publications from ME



Figure 2. Yearly percentage and logarithmic trend in the number of Middle Eastern articles in the Journal of Arthroplasty between 2000 and 2020.
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countries in the period between 1996 and 2014 [24]. He found that
the countries were rated top five in producing scientific documents
according to Elsevier and Web of Science [24]. Meanwhile, ac-
cording to the recent update (August 2021) of the SCImago Journal
& Country Rank database, which uses Scopus raw data provided by
Elsevier to calculate the metrics [27,28], Qatar replaced Saudi Ara-
bia in fifth place among the top 5 ME countries producing
orthopedics-related scientific documents.

In a study by Sinclair et al., where the authors evaluated 6160
hip and knee arthroplasty PubMed publications from seven major
orthopedic journals between 1988 and 2018, a total of 48 countries
contributed, with the major contribution being reported from
North America (51.9%), followed by Europe (32.5%), and then Asian
countries (12.4%) [6]. Seven ME countries were identified in the
study (Egypt, Iran, Israel, Lebanon, Saudi Arabia, Turkey, and United
Arab Emirates), during the 30-year study period, and Turkey
contributed the most among the seven countries, with 17 (0.3%)
articles [6].

The advancement in scientific production from Israel and
Turkey was attributed mainly to the increasing number of educa-
tional institutions, the provision of more financial support for
research, and easier communication and cooperation with inter-
national research teams mainly from European countries
[24,26,29].

The recent trend toward the increase in cooperation between
research teams from various institutions, both nationally and
internationally [20,30,31], was partially attributed to improved
communication technology and the emergence of new health
problems [32-34]. However, in the present study, although the
incidence of involvement of an author from the ME with an inter-
national research teamwas 52.7%, which could be attributed to the
improvement in the rate of fellowships and scholarships offered in
ME countries from other areas of the world [24-26], the coopera-
tion between ME countries is minimal, as only two articles (1.4%)
were published by authors who cooperated from different ME
countries, which was allegedly aggravated by the long history of
conflicts (political, military, and religious) between ME countries
[24,26].

There are possible reasons for ME countries' poor contribution
to JOA publications; however, a significant part of the burden of the
reported deficiency documented in the present study lies on the
shoulders of many ME countries, who have insufficient research
support (financially and technically), deficiency in research infra-
structure, insufficient communication and cooperation between
the various research teams, flawed documentation system and
paucity of registry data, and long-lasting regional political and
military conflicts [35-37].

Various studies showed that the acceptance rate of the sub-
mitted articles could be related to the nationality of the submitting
authors or their affiliated institutions; in a study by Okike et al.
evaluating the manuscripts submitted to the Journal of Bone and
Joint Surgery, they found that submissions from North America (the
United States and Canada) had an acceptance rate of 28.1%, while
the acceptance rate of manuscripts submitted from other countries
was 14.2% [38]. The same finding was confirmed in another study
by Lynch et al., where the authors found that 39% of the articles
submitted to the Journal of Bone and Joint Surgery from the United
States were accepted compared with the 22% acceptance rate for
articles submitted from other countries despite the similarity in
quality between the research studies submitted to the journal [39].

The present study has some limitations; first, we only concen-
trated on collecting quantitative data without quality evaluation
(such as evidence level and citation sources). Second, we did not
evaluate other countries' contributions to compare with the results
obtained from the present study; however, this was evaluated in
previous reports, such as the study by Lehman et al. [18]. Third, we
could not correlate the number of publications with the number of
active arthroplasty surgeons practicing in each of the respective
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countries, as there was no available data regarding their number.
Fourth, we do not have access to the number of submissions to the
journal to determine if the publication deficiency from ME coun-
tries is merely a matter of high rejection rates (which indicates
poor-quality studies) or due to few submissions (which indicates a
research production deficit). Finally, detailed bibliometric data such
as the number of citations and authors’ numbers were not pre-
sented. It is worth noting that the major strength of the present
study is the fact that as far as we know, it is the first study to
evaluate the contribution of the ME to the JOA and the inclusion of
all the articles published throughout the 20-year period instead of
selecting a sample from each year.

Recommendations

The crucial point in improving arthroplasty research produc-
tivity from ME countries is to diagnose the issues contributing to
this deficiency by carrying out detailed bibliometric studies
investigating the factors and obstacles responsible for the poor
research production. For enhancing the capabilities of the indi-
vidual researchers as well as the institutions, here are some sug-
gestions: better opportunities for research education and training,
active participation in research projects, providing professional and
technical support, continuous evaluation of the research activity
progress, establishing joint scientific activities and societies,
encouraging multicenter research activities, establishing an ME
arthroplasty registry, and getting support from international expert
researchers. Finally, to overcome the language barrier (as the En-
glish language is not the first language of all ME countries), authors
could use the help of language editing services offered by some
journals [40-44].

Conclusion

Although there is an increasing trend in ME authors’ contribu-
tions to JOA publications in the present study, the overall contri-
bution over the past 20 years is considered minimal, with only ten
out of 16 countries contributing, of which five countries contrib-
uted up to 89.2% of the publications. Moreover, we found minimal
cooperation among ME authors. Further studies should be initiated
to evaluate the possible reasons behind the contribution deficiency
and the possible ways to improve publications and cooperation
between authors from ME countries.
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