
Original Article
A Bibliometric Analysis of Neurosurgery Research Productivity in Arab Countries

Between 2005 and 2019
Hani Chanbour1, Jad El Masri1,2, Shadi Bsat3, Ayman Bsat1, Ahmad Jiblawi4, Tarek Sunna3
-BACKGROUND: The Arab world is lagging behind in the
world of publications and research, especially in the
biomedical-related field. This is a bibliometric analysis
that aims to assess the neurosurgical research productivity
across different Arab countries.

-METHODS: PubMed was used to quantify the number of
neurosurgery-related articles published by each Arab
country, by several journals, investigating specific topics
between 2005 and 2019. Numbers were normalized with
respect to each country’s average population and average
gross domestic product (GDP).

-RESULTS: Arab countries contributed 0.53% of total
neurosurgery publications. Egypt had the highest number of
neurosurgery-related publications (362), ahead of Saudi
Arabia (238) and Lebanon (133). In terms of publications per
million persons, Lebanon was first with 21.6 publications
per million persons. In terms of GDP, Egypt ranked first with
18.85 publications per million $. There was an insignificant
correlation between the number of publications on one
hand and the average GDP (P [ 0.09) on the other hand,
whereas the average population explains around 50% of
the neurosurgery-related publications (R squared [ 0.49,
P < 0.01). Neoplasms were the dominating area of research,
and the WORLD NEUROSURGERY journal had the highest
number of publications.

-CONCLUSIONS: The results reached by this study reflect
an undoubtable need for more research on neurosurgery by
Arab countries. This goes back to the different obstacles
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facing Arab countries every day, affecting the economic,
educational, and health care systems.
INTRODUCTION
lthough it is ranked as the third largest country if it was
united, with a huge population roughly estimated as a half
Abillion inhabitants with extensive number of resources, the

Arab world is lagging behind in the world of publications and
research, especially in the biomedical-related field.1 Lack of funding
and the deficient advanced research infrastructure including proper
laboratories and updated technology have broadened the gap
between Arab and western countries.2,3 Nearly all Arab countries
are considered developing economies.4 Among the 22 Arab
countries, 16 of them are considered to be of low and middle
income on the economical scale.5

Improving research facilities in Arab countries might help un-
cover some specific risk factors that could be genetic based,
geographic, or even cultural issues that are unique to this part of
the world. This will further widen our knowledge, which will help
in disease prevention and treatment. As an example, stroke was
the leading cause of death in middle-income Arabian countries in
2010 and ranked fifth in the top 10 death causes in low-income
countries. Yet Arab world stroke publications occupied 0.51% of
the total worldwide stroke-related publications from 2002 and
2016.6 The importance of a bibliographic analysis is showing the
extent of delay currently present in the Arab world, which is
affecting the lives of millions of people. Bibliometric analysis is
now an accepted method to quantify and assess research in
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many fields; it is employed to outline the growth of the research
output and compare it according to different factors.7

No study to date has tracked publishing activity on neurosurgery
in the Arab world. The aim of this study is to assess recent trends
in neurosurgery research productivity and create a bibliographic
analysis by collecting the data of published articles in neurosur-
gery from 2005�2019 of all 22 Arab countries. Furthermore, we
aim to compare the differences between the previously listed
countries according to the average gross domestic product (GDP)
and average population size and also compare it with worldwide
neurosurgery-related publications.

MATERIAL AND METHODS

Database and Search Strategy
Screening for neurosurgery-related publications was done retro-
spectively for all 22 Arab countries, over 15 years, between 2005
and 2019. These countries have in common the Arabic language,
culture, and geographic contiguity. They include Algeria, Bahrain,
Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya,
Mauritania, Morocco, Oman, Palestine, Qatar, Saudi Arabia, So-
malia, Sudan, Syria, Tunisia, United Arab Emirates, and Yemen.
Institutional review board approval was not needed for this study.

Using the Boolean Operator, We Searched PubMed for:
- [MeSH Term]: “Neurosurgery”.

- Affiliation: Arab countries, representing authors’ countries. We
excluded cities in the United States called Lebanon using
Boolean operator NOT. Regarding Palestine, we used West
Bank and Gaza [Affiliation].

- [MeSH Date]: 2005-2019.

- Journals: Top 30 neurosurgery journals indexed in PubMed.

- Topic: We searched the most common topics of neurosurgery
by searching the specific MeSH Terms on PubMed, along with
the MeSH term “neurosurgery.”

- Types of studies: Different types of studies were searched ac-
cording to the PubMed search engine.

Inclusion Criteria. All types of articles having at least 1 author
affiliated with an Arabic country were included.

Exclusion Criteria. We excluded articles with no author from the
targeted countries and articles indexed in PubMed before 2005 or
after 2019.

Interpretation and Comparison
Average population was calculated for each country between 2005
and 2019 using the 2019 World Prospect Population (WPP-2019).8

In addition, average GDP was calculated in the same period from
the World Bank.9 For each country, we calculated the number of
publications per 1,000,000 persons and per GDP.

Data Analysis
Data were analyzed using SPSS (Statistical Package for Social
Sciences) version 25, to assess the strength of the relation between
number of neurosurgery publications and both the average
e314 www.SCIENCEDIRECT.com WORLD NE
population and average GDP, using univariate analysis with linear
regression. Graphs and tables were made using Microsoft Excel.
RESULTS

Descriptive Study
Our findings show that the Arab world published 1045
neurosurgery-related articles between 2005 and 2019, making
1.22% of all worldwide neurosurgery-related publications during
this period. This portion comprises 0.53% of total Arab publica-
tions during the same period. Meanwhile, the Arab world
contributed 1.42% of all worldwide published articles (Table 1).
Among all Arab countries, Comoros, Djibouti, and Mauritania

had no neurosurgery-related published work (see Table 1).
Egypt had the highest number of neurosurgery-related publi-

cations (362), ahead of Saudi Arabia (238) and Lebanon (133).
These 3 countries make up to 70% of all Arab’s neurosurgery
published work (see Table 1).
As for each country taken alone, Lebanon has the highest per-

centage of neurosurgery-related studies from its total publications
(1.09%), ahead of Somalia (1.06% each) (see Table 1).
The number of neurosurgery-related publications keeps

increasing starting in 2007, taking a stronger rise after 2013
(Figure 1). Lebanon had a relatively stable publication rate
compared with Egypt and Saudi Arabia, which had an
accelerated production of neurosurgery-related articles after 2014.
Population and Research Productivity
Linear regression showed a significant, positive, strong correlation
between the number of neurosurgery-related publications and
average population (P < 0.01, r ¼ 0.7), where average population
can explain around 50% of the number of neurosurgery-related
publications (r2 ¼ 0.49) (Figure 2).
Gross Domestic Product and Research Productivity
Linear regression showed a nonsignificant, positive, weak corre-
lation between number of neurosurgery-related publications and
GDP (P ¼ 0.09, r ¼ 0.38), where GDP can explain 13% of the
number of neurosurgery-related publications (r2 ¼ 0.13) (Figure 3).
Neurosurgical Topics and Journals
Neurosurgical studies regarding neoplasms were far ahead other
topic in terms of number of publications, having 290 publications.
This was followed by studies involving endoscopy, having 108
publications. Pediatric neurosurgery and epidural hematoma were
the least to be studied, having 2 publications each (Table 2).
Most publications regarding neurosurgery were published in

WORLD NEUROSURGERY, which has an impact factor around 1.83
(Table 3).
Types of Studies
Case reports and clinical trials were the most conducted types of
studies in the Arab world (184 and 154 publications, respectively).
Different types of reviews made up around 81 publications
(Table 4).
UROSURGERY, https://doi.org/10.1016/j.wneu.2021.07.026
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Table 1. Number and Percentage of Neurosurgery-Related
Publications in Arab Countries Compared with Worldwide
Publications, 2005�2019

Country

Number of
Neurosurgery-

Related
Publications

Number
of Total

Publications
% of Neurosurgical

Publications

Worldwide 85,562 13,995,404 0.61

Sum of all Arab
nations

1045 198,869 0.53

Egypt 362 53,290 0.68

Saudi Arabia 238 53,898 0.44

Lebanon 133 12,227 1.09

Morocco 69 7,618 0.91

Tunisia 57 14,633 0.39

United Arab
Emirates

45 9,731 0.46

Jordan 44 10,817 0.41

Kuwait 23 5,646 0.41

Qatar 21 8,265 0.25

Iraq 17 4,407 0.39

Oman 12 4,835 0.25

Algeria 6 4,062 0.15

Sudan 6 3,069 0.20

Libya 3 997 0.30

Syria 3 1,356 0.22

Bahrain 2 1,460 0.14

Palestine 2 1,042 0.19

Somalia 1 94 1.06

Yemen 1 1,178 0.08

Comoros 0 39 0.00

Djibouti 0 97 0.00

Mauritania 0 108 0.00

Figure 1. Number of neurosurgery-related publications with respect to
years in Arab countries and presence in the top 3 Arab countries.
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DISCUSSION

This is the first bibliometric analysis to study the neurosurgical
research activity in the Arab world. This study used bibliometric
indicators to describe neurosurgery research productivity in 22 Arab
countries from 2005 to 2019. Arab countries contributed with 1.22%
of all neurosurgical publications in the past 15 years. These publi-
cations were deemed 0.53% of all Arab world publications during
this period. Egypt was ranked first in number of neurosurgical
publications, as well as number of these publications per GDP. The
latter was considered an insignificant weak component to assess
neurosurgery research activity, as a representative of publication
output. This was similar to Familial Mediterranean Fever research.10

In contrast, GDP was considered a crucial factor and exhibited a
strong positive correlation in stroke publications in the Arab
WORLD NEUROSURGERY 154: e313-e319, OCTOBER 2021
world,6 as well as the total medical publications in these
countries.11 Saudi Arabia and Lebanon followed Egypt as having
the highest total neurosurgical publications. Saudi Arabia and
Egypt also had the highest number of stroke publications during
the past 15 years.6 Egypt had the highest rate of spine-related
publications, between 2000 and 2015, although a low level of evi-
dence was prominent among all Arab world spine publications.12

Regardless of their low GDPs, Lebanon and Egypt had one of the
highest publications/GDP rates, which can be highlighted by the fact
that Egypt has the highest number of neurosurgeons across the Af-
rican continent and one of the most improved programs in Africa.13

Interestingly, Lebanon also had the highest number of neurosurgery-
related publications per million persons. Our study found that the
average population size exhibited a strong association with the
number of publications, and this was also true for psoriasis-related
publications in Arab countries.14 Although recent reports of
neurosurgeons per population ratio in Arab countries are reported
to be relatively low compared with other countries,15 Lebanon had
a ratio of 1 neurosurgeon for every 71,000 people in 2016, with a
population reaching 7 million.16 Similar results were found in the
United States, where there was a ratio of 1 neurosurgeon to every
65,580 people in 2013.17 That being said, the low neurosurgery-
related publication rate in Arab countries can be partly attributed to
the scarce number of neurosurgeons found in themajority of the Arab
world. Most Lebanese neurosurgeons graduated outside Lebanon;
41% completed their neurosurgery residency inWestern Europe, 17%
inEastern Europe, and 13% inNorthAmerica.16 Thus thementality of
“publish or perish” that is widely recognized across Europe and the
United States has started to get embedded within the medical
faculties in Lebanon, drastically increasing the number of
publications regardless of GDP or population size.16

Another bibliometric analysis conducted between 2007 and 2016
in Arab countries showed that medical research productivity
reached more than 695 papers per 1 million persons in Lebanon,
Qatar, Tunisia, and Kuwait, which exceeded the world average.18

Research productivity in the medical field improves the economic
growth, quality of life, and long-term country’s development and
prosperity.19 Europe and the United States have already claimed
www.journals.elsevier.com/world-neurosurgery e315
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Figure 2. Number of neurosurgery-related publications with respect to average population (in million person) per
country in the Arab world.
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those facts and invested in the research sector to aid their
economies.19 Many studies used bibliometric analysis to conclude
that the Arab countries still lie far behind on the spectrum of
advancement and high-impact research, such as mental health
research,20 nephrology/urology,21 toxicology,22 transplant,23 and
ophthalmology,24 producing nearly a quarter of the total
Figure 3. Number of neurosurgery-related publications with

e316 www.SCIENCEDIRECT.com WORLD NE
publications of other world countries.18 Arab countries are still far
behind regarding the number of original research publications,
citation frequency, and the number of publications in top
journals.1 Between 1996 and 2012, the number of Arab
publications was nearly half of Turkey and 4% of those in the
United States.18
respect to the gross domestic product in billion $.

UROSURGERY, https://doi.org/10.1016/j.wneu.2021.07.026
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Table 2. Arab World Between 2005 and 2019 Number of
Neurosurgery-Related Publications Based on Major Medical
Subject Headings (MeSH) Terms

MeSH Term (Relating to Neurosurgery) Number of Publications

Neoplasm 290

Peripheral nerve 156

Endoscopy 108

Spinal surgery 81

Radiosurgery 76

Hydrocephalus 76

Meningeal neoplasm 55

Meningioma 52

Glioma 44

Head trauma 36

Intracranial hemorrhage 35

Deep brain stimulation 30

Skull base 28

Epilepsy surgery 25

Aneurysm 23

Pituitary neoplasm 21

Central nervous system infections 17

Subarachnoid hemorrhage 14

Arteriovenous malformations 13

Acoustic neuroma 6

Subdural hematoma 6

Glioblastoma 5

Pediatric neurosurgery 2

Epidural hematoma 2

Table 3. Comparison Between Number of Neurosurgery-
Related Publications in Arab Countries Between 2005 and 2012
and 2013 and 2019, According to Top 10 Journals in
Neurosurgery, with Their Respective Impact Factor (IF) in 2019

Journal IF 2019
Number
2005-2012

Number
2012-2019

Neurosurgery 4.85 11 34

J Neurosurg 3.97 12 66

Neurosurgical Focus 3.64 1 18

J Neurosurg Spine 3.01 6 12

Neurosurg Rev 2.65 7 21

J Neurosurg Pediatr 2.12 8 19

Neurosurgery Clinics 1.96 1 1

World Neurosurg 1.83 16 148

Acta Neurochir 1.82 26 31

Surg Neurol Int 0.97 5 46

Top 10 journals — 93 396

All journals — 300 637

Table 4. Number of Neurosurgery-Related Publications in Arab
Countries According to the Type of Paper

Type of Paper Number of Publications

Case report 184

Clinical trials 154

Reviews 81

Letter 28

Commentaries 27

Observational 12

Editorials 5

Technical notes 1

Pictorial essays 0
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Since 2010, the reigning expenditure of money has been nar-
rowed down to wars and arming, as the Arab Spring rose in many
countries. Conflicts have deviated all the attention away from
appropriate research funding, which created an unsuitable envi-
ronment where the greatest number of resources and infrastruc-
ture available were spent on areas other than food, health, and
education.25 Ten percent of yearly GDP was attributed to military
equipment; meanwhile, only 0.15% was dedicated to research.26

In addition, 55% of the world’s refugees in 2017 belonged to
Arab countries, as well as most terrorist attacks from 2005 to
2017.27

WORLD NEUROSURGERY is considered one of the main plat-
forms for Arab countries’ neurosurgery-related publications, of-
fering the chance to publish peer-refereed manuscripts. It has a
global neurosurgery audience with expert reviewers in the field of
this fast-growing specialty. Neurosurgery is a growing field that
requires advanced biomedical facilities for its research. The
discrepancy between the total number of published work and the
WORLD NEUROSURGERY 154: e313-e319, OCTOBER 2021
number of publications in the top 10 journals in neurosurgery
reveals that most Arab world publications primarily involve
epidemiologic descriptive studies with low impact. High-impact
papers often require the latest technologies, as well as top
expertise, in order to be published in top journals. Saudi Arabia
and Qatar were among the first countries to allocate huge funds to
improve their research facilities, inviting experts from all around
the world to contribute to the medical literature in the most so-
phisticated ways.28 Qatar started research training programs for
physicians and initiated many medical journals for that
purpose.29 This can serve as a starter to increase medical
knowledge and expertise in the research field. Moreover,
www.journals.elsevier.com/world-neurosurgery e317
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wealthy Arab countries should facilitate research funding in low-
and middle-income countries to help them improve their
research productivity.6

Our study is also the first one to analyze the quantity and quality
of research productivity in the field of ophthalmology from the
Arab region.
Our study had several points of strength, being the first study to

assess the Arab world’s contribution in neurosurgery-related
research and their distribution regarding topics and journals.
Concerning limitations, searching only 1 database, PubMed, was
the major limitation of this study. Credibility of our results might
be affected due to the latter reason, as the number of publications
might be underestimated. Furthermore, dating the results goes
back to the indexed date, not the published date, which can create
a certain inaccuracy. The majority of Arab countries have English
as their main teaching language. However, as for a minor existing
language barrier, PubMed also contains English abstracts for non-
English articles, as multiple countries (Algeria, Comoros,
Djibouti, Mauritania, Morocco, and Tunisia) have French as one of
their official languages, which can be in French-speaking journals.
Our search was narrowed down to PubMed, perhaps englobing the
e318 www.SCIENCEDIRECT.com WORLD NE
biggest portion of Arab countries�related neurosurgery
publications.

CONCLUSION

To conclude, although neurosurgical research has increased in the
past few years, it’s still minimal compared with the number of
people and GDP. There’s an emphasis on collaboration between
high- and low-income countries, in establishing new institutions
that can come up with high-quality research and improving health
care systems on a multidisciplinary level.
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