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Cité University, Paris, France, 3Faculty of Medicine, American University of Beirut, Beirut, Lebanon,
4Department of Internal Medicine, American University of Beirut Medical Center, Beirut, Lebanon
Background: The genitourinary cancer burden in the Arab region is rising at an

increasing pace. The main objective of this study was to conduct a bibliometric

analysis of scientific publications on genitourinary cancer to understand the

growth, impact, trends, and flow of knowledge within GU cancer research in 22

Arab countries.

Methods: The Web of Science databases were searched for publications

related to genitourinary cancer research in the 22 Arab countries from

January 1, 2002, till December 31, 2021. The scientific research was

evaluated based on productivity (number of published documents,

authorships), impact (citation counts and journals impact factor),

collaborations, and areas of interest for published papers.

Results: A total of 3,129 papers met the inclusion criteria in this research. After

adjusting for the population power, Qatar (53.57) and Lebanon (46.83), Saudi

Arabia (46.21), Jordan (41.58), and Tunisia (40.72) had the highest research

productivity. The number of articles and average citations per year was

generally increasing. Most Arab corresponding authors were from Egypt,

Saudi Arabia, and Tunisia, and most Arab first authors were male researchers,

highlighting gender inequality in genitourinary cancer research. Both regional

and international collaborations are weak between authors in the field.

Conclusion: This bibliometric research provided a framework for visual and

quantitative research productivity on GU can in the Arab world. Research

output is low in some countries, which can be improved by investing in more

international and national collaborative research projects in the field of

GU cancer.
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Introduction

The Arab world comprises 22 countries, most of which are

low-middle income countries (LMICs) (1). Mirroring the global

trend, the Arab world shoulders a growing burden of non-

communicable diseases (NCDs), accounting for nearly 57% of

all deaths in the region (2). Leading NCDs include cancer,

diabetes, cardiovascular diseases (CVDs), and chronic

respiratory diseases. Still, the Arab world did not generate the

research needed to contextually understand and address the heavy

burden of NCDs. Indeed, health research productivity in these

countries is hindered, evidenced by the low number of original

research publications and citation frequency (3–5). This research

landscape is marred by a lack of proper investment, contextualized

tools, human resources, and specialized research centers, in

addition to endemic and recurrent conflicts in the region. For

instance, except for United Arab Emirates (UAE), none of the

Arab countries spend more than 1% of their gross domestic

product (GDP) on research and development, compared to the

global average of more than 2% (5, 6).

In recent years, while health research productivity has

improved in the Arab world, cancer research remains

undermined and inadequate (7). This is alarming, given that the

cancer burden is increasing worldwide, particularly in the Arab

region, despite the advancement in treatment and diagnosis (8).

The contribution of Arab countries and institutions to cancer

research is quite limited (9, 10). For example, a geographically and

temporally limited study highlighted that cancer research

productivity in Arab countries is lower than in the United

States (US), Europe, and Japan, mainly due to the limited

number of researchers, and lack of funding, networking, and

research support (11). A recent study examining the status of

prostate cancer research in the Arab world identified a positive

correlation between the GDP and research output, a focus on

diagnosis and treatment rather than screening and prevention,

and a lack of research funded or co-authored by women (12). To

holistically understand the evolution of research productivity on

cancer in the Arab world, such studies should be expanded to

other types and categories within the field of oncology, including

genitourinary (GU) cancers.

GU oncology is a specialized field that focuses on cancers

found in the urinary system of men and women, and the

reproductive system in men (13). The major sites included are

the kidneys, bladder, urethra, ureters, prostate gland, testicles,

and penis. Globally, prostate and bladder cancer are ranked

fourth and tenth most common cancers, contributing to 7.8%

and 3.2% of the total number of newly diagnosed cases,

respectively (14, 15). Although GU malignancies globally

account for 23% of new cancer diagnoses and approximately

10% of cancer deaths, the field remains underrepresented in

basic sciences, epidemiologic, clinical research, and translational

research (16).
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Importantly, in the Arab World, the incidence and mortality

of GU cancers have significantly increased in recent decades, with

aging population and increased socioeconomic status (17). Still,

the knowledge base, research output, and collaboration landscape

around GU cancers in the Arab world have not been examined.

Against this backdrop, this study employs bibliometric analysis to

tease out the differential research and productivity, impact, and

collaboration of GU cancer research in Arab countries.
Methodology

Source of data

A bibliometric study was conducted to evaluate the scientific

publications focusing on GU cancer research in the Arab

countries and the bibliographic for each country. Bibliometrics

is a statistical analysis and quantitative tool to evaluate the

growth, impact, and trend of scientific publications. The Web

of Science (WoS) was the source of the bibliographic data, as it

contains the most comprehensive information about scientific

research and is the most used in bibliometric analysis (18).
Search strategy

The selected topics in the WoS were related to GU and

cancer (details in Supplemental Material 1). Key search words

were chosen from previous studies, reviews, or meta-analyses on

cancer research and were utilized to search for titles and

abstracts. The subject areas selected for this research were

oncology, urology, and nephrology. The selected journals were

bladder cancer, kidney cancer, prostate cancer, urologic

oncology, and clinical genitourinary cancer. Then, all 22 Arab

countries were entered as country affiliation (i.e., Algeria,

Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait,

Lebanon, Libya, Mauritania, Morocco, Oman, Qatar, Palestine/

Gaza, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab

Emirates, and Yemen) based on the United Nations (UN)

Habitat definition (19, 20). Four indices were used: Science

Citation Index Expanded (SCI-EXPANDED), Social Sciences

Citation Index (SSCI), Arts & Humanities Citation Index

(A&HCI), and Emerging Sources Citation Index (ESCI).
Inclusion criteria

Articles concerned with original GU cancer research with at

least one of the author’s institutions from any of the 22 Arab

countries were included. The period of the index date was from

January 1, 2002, to December 31, 2021, with the language

restricted to English. The document types included were
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articles, article data, and article early access. No filter was applied

to the type of study, accordingly, all types of studies (basic

research, clinical research, epidemiological research, as well as

secondary research) were included. All other types of articles

were excluded. Other reasons for exclusion were publications

not related to GU cancer or focused on the female reproductive

system or reviews or meta-analyses (n=2,798, 47%).
Data management and selection process

Full metadata information on articles identified was

downloaded in text format and then imported to an excel file.

Two reviewers independently screened the titles and abstracts of

retrieved publications. Discrepancies in decisions about whether

to include or exclude a particular reference were resolved

through discussion and/or full-text screening and reasons for

exclusion were recorded.
Data extraction and analysis

The final list of references was then analyzed. The analysis

was completed using the Bibliometrix Package, which is an R

statistical software package for comprehensive science mapping

analysis (21). The raw data exported from R was transformed

into graphics and tabular format using the Flourish software (22)

to generate the following information: (a) Annual scientific

production and article citation; (b) journals in which GU

researchers publish; (c) country-specific production; (d)

author’s countries; (e) collaboration patterns; (f) gender

distribution of authors by countries; and (g) author’s keywords

and title co-occurrence. The gender of the authors was

determined using the gender API (gender-api.com) which uses

the first name of the author and the suspected country of origin

as inputs. Authors with no scores or scores <90 and first names

shorter than 2 letters were filtered out.
Ethical approval

This study is exempt from the American University of Beirut

Institutional Review Board (IRB) since the researchers used

publicly available information and did not involve any

interactions with human participants.
Statistical methods

Data from WoS were exported to Excel and then to the

PRISM program version 9 for analysis, where relevant.
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Categorical data are expressed as numbers with percentages.

The journal’s impact factor (IF) and quartile (Q) were evaluated

using the Journal Citation Report (JCR; Web of Knowledge).

Publication activity was adjusted for the 22 countries categorized

by population size retrieved from the online databases of the

World Bank (23). We performed linear regression analysis to

assess the statistical significance of the increasing trend in annual

publications between 2002 and 2021. The model included the

numbers of publications each year (as the dependent variable)

and the year (as the independent variable). P<0.05 was

considered to indicate statistical significance.
Results

Documents analysis

The search strategy identified 5,927 publications from the

22 Arab countries in the WoS. After applying the inclusion

criteria detailed in the methodology section, the final number

of publications was 3,129, with an average of 156.4 documents

per year. Reasons for exclusion were publications not related to

GU cancer or focused on the female reproductive system or

reviews or meta-analyses (n=2,798, 47%). Figure 1 shows the

annual number of documents published in the past decade. The

results indicate a significant increase from 28 articles in 2002 to

563 in 2021 according to the linear regression results (P<

0.0001) (Figure 1). Nonetheless, despite the upward trend,

the Arab world research output on GU cancer over the 20

years is still dramatically lower than that of the US and Europe

(Figure S1). The average citation per year was generally

increasing, however, the increase in yearly articles was

associated with a sharp drop in the average citation after

2015 and a more pronounced decrease (67.5%) between

2019-2021 (Figure 1) (24).
Analysis of sources

The retrieved documents were published in 996 sources

including journals, books, and others. On average, these

documents were cited around 16 times, with 5.07 authors per

document and a collaboration index of 5.24 (Table 1). Around 67

articles (2.1%) were published in Urologic Oncology-Seminars and

Original Investigations (Impact Factor [IF] of 2.954 and Q3 at the

time of data analysis) whereas 59 documents (1.9%) were published

in the Urology Case Reports journal (IF of 2.649 and Q4) and the

Journal of Urology (IF of 7.6 and Q1). This was followed by 55

documents (1.7%) published in the BJU International (IF of 2.649

and Q1), and 51 (1.6%) published in the Clinical Genitourinary

cancer journal (IF of 3.121 and Q3) (Figure 2; Figure S1).
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Analysis of countries

When the data were analyzed by country, the highest

number of authors were from Egypt (2,730, 87.2%), followed

by Saudi Arabia (1,633, 52.2%), Tunisia (486, 15.5%), Jordan
Frontiers in Urology 04
(427, 13.6%), and Lebanon (317, 10.1%) (Figure 3A). After

adjusting for population power, Qatar (53.57) and Lebanon

(46.83) had the highest research productivity, followed by

Saudi Arabia (46.21), Jordan (41.58), and Tunisia

(40.72) (Figure 3B).
Analysis of authors and collaborations

From 2002 to 2021, there were 15,852 authors for the

3,129 published documents, with 93 authors on single-

authored documents and 15,759 authors on multi-authored

documents (Table 1). Of the authors analyzed, 9,227 (58.3%)

were affiliated with non-Arab institutions, mostly from the

USA (2,456), Canada (651), the UK (588), Germany (587),

and Italy (501). Additionally, around 61.6% (1,923) of the

corresponding authors were from Arab countries while the

remaining 38.4% (1,199) are from non-Arab countries,

mainly USA (335), Canada (125), Germany (90), UK (82),

and Austria (69). Most Arab corresponding authors were

from Egypt, Saudi Arabia, and Tunisia, with 75.8%, 57.2%,

and 78.7% of their publications being single country

publications (SCP), respectively (Figure 4). Moreover,
TABLE 1 Summary of the main information of collected bibliometric
data in the Arab world from 2002 to 2021.

Description Results

Documents 3,129

Sources (journals, books, etc.) 996

Keywords Plus (ID) 6,460

Author’s keywords (DE) 6,674

Period 2002 – 2021

Average citation per document 15.83

Authors 15,852

Authors of single-authored
documents

93

Authors of multi-authored
documents

15,759

Authors per documents 5.07

Collaboration index 5.24
FIGURE 1

Annual scientific production and article citation per year on genitourinary cancer research in the Arab world from 2002 to 2021.
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Morocco, Jordan, Lebanon, Kuwait, Iraq, Bahrain, and Sudan

had more than 50% of their corresponding author ’s

publications as SCP. To investigate the collaborative

landscape, we analyzed the authors’ countries’ linkages in

the dataset. Three main collaboration clusters were identified

(Figure 5). The first cluster included Egypt, Saudi Arabia,

Syria, Oman, and Kuwait, with major linkages with USA and

India. The second cluster included Jordan with main

collaborations with European countries, Japan, Iran, and

Canada. Finally, the third cluster included Lebanon, Iraq,

Qatar, Morocco, Libya, Bahrain, UAE, Tunisia, and Algeria,

with non-specific linkages. These clusters further highlight

the siloed research around GU cancer in the Arab World.
Gender distribution of authors
by countries

To investigate the distribution of retrieved documents

authors by gender, we used the Gender API tool for the 1,440

first authors that were included based on the criteria mentioned

in the methodology section. The majority of the first authors

were males (71.1% [1,024]) and 28.9% (416) were females

(Figure 6A). All Arab countries, except Bahrain, are
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dominated by male researchers. The only countries in which

the female-to-male gender ratio is close to 1 are Bahrain, UAE,

and Tunisia. The average male-to-female ratio for Saudi Arabia,

Jordan, Qatar, Oman, Sudan, Palestine, and Libya exceeds 3.

Notably, no first female authors were identified in Syria and

Yemen (Figure 6B).
Author’s keywords and title
co-occurrence

To understand the knowledge base on GU cancers in the

Arab World, the author’s keywords and title co-occurrence

were analyzed. The bibliometric data on the Arab countries’

GU cancer research detected 6,674 author keywords

(Table 1). The terms and their occurrences are depicted in a

word cloud (Figure 7). The keywords “bladder cancer”,

“cancer”, “renal cell carcinoma” and “prostate” were top-

ranked, reflecting the focus of the GU cancer research in the

Arab world. The co-occurrence of titles used in GU cancer

research reveals four major themes (Figure 8). Three themes,

and their associated keywords, were site-specific: prostate,

bladder, and cancer. A separate theme focused on the basic

and clinical research around GU cancers and included co-
FIGURE 2

Top 20 most relevant sources by the number of documents published on genitourinary cancer research in the Arab world from 2002 to 2021.
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B

FIGURE 3

Absolute (A) and adjusted (B) country-specific production on genitourinary cancer research in the Arab world from 2002 to 2021.
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occurr ing keywords such as cytotoxic , molecular ,

inhibitors, etc.
Discussion

The current study analyzes the research landscape of GU

cancers in the Arab world from 2002 to 2021. GU cancers

comprise several fields of cancer including prostate, bladder,

renal, penile, urinary, and testicular cancers. The study uncovers

a steady increase in research productivity on GU cancer,

mirroring the overall trend of cancer research productivity in

the region (25). The most prolific countries are Egypt and Saudi

Arabia, which are in line with other studies in the region, owing

to their large population and relatively strengthened research

capacity (25). High-income countries such as Qatar produced

the most publications when adjusted to population. This is

predictable as high-income countries heavily invest in research

and development, research institutions, and human resources

compared to LMICs (26). On the other hand, many low-income

countries such as Yemen, Sudan, Syria, and Libya, have minimal
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research output on the topic. These countries are plagued with

recurrent conflicts, and political and economic instability, which

also translates into low investment and prioritization around

research and development (5). Comparably, the total number of

publications on GU cancer in the Arab region is considerably

lower than in the US and Europe, which mirrors the broader

trend in cancer research (9).

Findings of the study reveal a weak authorship landscape of

GU cancer research in the Arab region, as more than half of the

retrieved authors are non-Arab. However, most of the

corresponding authors (62%) were from Arab countries, which

is reflective of authors who are generally responsible for the

study design and leadership of research (27, 28). Furthermore, in

line with other studies in the region, the current study reveals a

gender difference within health research as the first authors were

mostly men. This indicates that women in developing Arab

countries remain underrepresented, potentially due to cultural

and socio-political factors (29, 30). Indeed, one in three

researchers is a woman in the Arab region (37%) (31).

The study also sheds light on the low quality of research

produced on GU cancers, evidenced by the average citations and
FIGURE 4

Top 20 corresponding authors’ countries on genitourinary cancer research in the Arab world from 2002 to 2021. The dark blue bars
demonstrate the publication rate by authors from the same country (Single Country Publication; SCP). The red bars represent the number of
publications by the corresponding author’s country, with at least one foreign co-author existing (Multiple Countries publication; MCP).
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journal placement. Indeed, in addition to the low average

citation rate, a decline in the annual average citation in the last

3 years was observed, despite a sharp increase in research output.

The decline coincided with the start of the COVID-19 pandemic

in 2019, which caused a remarkable shift to pandemic-focused

publication, potentially hindering bibliometric indicators related

to GU cancers (32). The COVID-19 pandemic has severely

impacted healthcare systems and medical research around the

world which resulted in a dramatic increase in COVID-19

publications and a significant decline (18%) in non-COVID-19

research (33). Furthermore, the majority of documents on GU

cancers were published in journals with a low impact factor,

which may have publication exposure and citation frequency

(34). Only 3 sources out of the top 20 were Q1.
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A cross-cutting theme emerged in the study depicted by the

weak collaborative landscape, with minimal regional and global

collaborations, and more importantly, a high rate of country

single-country publications in all Arab countries. This reflects

the tilted balance towards within-country publications instead of

regional or global collaborations. This is particularly relevant

given that global and regional collaboration is needed to

facilitate knowledge exchange and is key in ensuring research

quality and funding (35). Indeed, international collaboration has

proven to increase the quantity and quality of research activity,

as well as the visibility of scientific production in the Arab region

(36). In addition to international collaborations, research

collaboration among Arab countries is pivotal to facilitate the

exchange of experience and knowledge in the region (37).
FIGURE 5

Country collaboration on genitourinary cancer research in the Arab world from 2002 to 2021. The font size and circle diameter indicate the
number of publications in the country within the dataset. The lines’ thickness demonstrates the strength of the collaboration between the
countries.
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FIGURE 6

Gender distribution of first authors (A) and (B) by Arab countries.
FIGURE 7

Word cloud for top author keywords of genitourinary cancer research in the Arab world from 2002 to 2021.
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Finally, the findings of this study also revealed that most of the

author’s keywords and the titles co-occurrence do not mention

terms related to early screening, diagnosis, and treatment,

reflecting the need to pool more resources and build capacity

for increased clinical-based studies.
Conclusion

This study attempted to tease out the knowledge base and

research output around GU cancers in the Arab World. While

research productivity is increasing, the quality, focus topics, and

cross-country collaboration are still lagging. The results

emphasized the research poverty in the region, adding to the

calls for building research infrastructure, capacity, and

collaborations. Higher education institutions in the Arab

region should build new bridges of collaboration regionally

and internationally to promote GU cancer research in the

region. More importantly, an increase in research funds is

necessary to increase the volume of data available for research
Frontiers in Urology 10
among Arab countries. Lastly, a gender balanced approach to

GU cancer research should be employed to ensure proper

inclusion and representation of women in health-related

research in the Arab world.
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