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Abstract

This study aimed to use bibliometric tools to investigate onchocerciasis research conducted worldwide between
2000 and 2022. This bibliometric study was carried out using the Scopus database. The analysis unit was the
documents conducted on onchocerciasis between 2000 and 2022. The data obtained after the last evaluations
were transferred to VOSviewer (VOSviewer 1.6.19 for Microsoft Windows systems) and biblioshiny
(bibliometrix R package) programs for analysis. The present results showed that 1026 documents on
onchocerciasis were indexed in the Scopus database between 2000 and 2022. 2554 authors have published this
literature, and the annual growth rate was 1.34 %. Forty-one articles were published in 2000, and after 2014,
there was an increase in the number of articles. The most publications were published in 2018 (n = 82). PLOS
Neglected Tropical Diseases (n = 97) and Parasites & Vectors (n = 46) published the most publications on
onchocerciasis. Most of the publications were published by authors from the United States (n = 341), the
United Kingdom (n = 228), Cameroon (n = 150), Nigeria (n = 132), and Germany (n = 120). The documents
originating from the United States (n = 2372) had the highest citation numbers. The onchocerciasis research
landscape between 2000 and 2022 is outlined in this report. Furthermore, the analysis offers an enhanced
comprehension of the trends in onchocerciasis development over the previous 23 years, which might serve as
a scientific benchmark for subsequent research.
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Introduction

Onchocerciasis (also called river blindness), is
brought on by a parasitic microfilariae named
Onchocercus volvulus, which is a major
contributor to blindness (Connor, 1976). O.
volvulus affects the skin, subcutaneous tissues, and

eyes. Infected blackflies (Simulium spp.), which
breed in rivers, serve as the parasite's intermediate
hosts and transmit the disease (Brattig et al., 2021).
John O'Neill first identified microfilariae in 1874
(O'Neill, 1875). The adult microfilaria-releasing
worms had been first identified by Patrick Manson
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in 1890, and Rudolf Leuckart described their
appearance from subcutaneous infestations as
"Filaria volvuloxus" in 1893. These worms are
now known as O. volvulus (Brattig et al., 2021).
According to estimates, O. volvulus has infected 40
million people, and of those, 5% are blind as a
result of this infection (Connor, 1976; WHO,
2020). According to the Global Burden of Disease
Study 2017, at least 220 million people needed
onchocerciasis preventive chemotherapy, 14.6
million of those infected had skin disease currently,
and 1.15 million had vision loss (WHO, 2020).
Onchocerciasis is endemic in tropical Africa, South
America, and the Arabian Peninsula (Connor,
1976; Enk et al., 2003). The disease mostly affects
sub-Saharan Africa, although it is also present in
Yemen and, until the 2010s, in foci in six Central
and South American nations (WHO, 2020). In
accordance with the goals outlined in the 2030
Roadmap for neglected tropical diseases, a
new World Health Organization (WHO) network
seeks to ensure that onchocerciasis will soon be
eradicated (WHO, 2022).

It causes commonly non-specific skin signs,
including atrophy, severe pruritus, acute and
chronic dermatitis, hypopigmented or
hyperpigmented papular dermatitis,
hypopigmentation that resembles vitiligo, and
acute dermatitis (Vernick et al., 2000; Enk et al.,
2003). The microfilariae can infiltrate any area of
the eye and ocular structure by migrating to
superficial tissues. Although living worms don't do
much harm once they die, a localized inflammation
results that can cause blindness (Berger and
Nnadozie, 1993). There is a wide range of
onchocercal ocular symptoms, and it can result in
blindness (Connor, 1976; Enk et al., 2003). The
disease's primary cause of blindness is sclerosing
keratitis, which has a significant corneal
involvement (Berger and Nnadozie, 1993).
Onchocerciasis is typically associated with
blindness and skin diseases, but there are reports of
an association with epilepsy (Siewe Fodjo et al.,
2019; Hadermann et al., 2023). According to a
meta-analysis, there is a 0.4% rise in the prevalence
of epilepsy for every 10% increase in the

prevalence of onchocerciasis (Pion et al., 2009). It
is thought that Nodding syndrome and Nakalanga
syndrome are clinical manifestations of epilepsy
that have only been discovered in regions with a
high onchocerciasis transmission rate
(Colebunders et al.,, 2019). The underlying
pathophysiology of how O. volvulus may cause
seizures is still unknown (Siewe Fodjo et al., 2019).
Typically, a diagnosis is made by examining the
larvae that emerge from "skin snips," or superficial
skin biopsies. In some situations, as the
microfilariae move into the anterior chamber of the
eye, they can also be seen directly with a slit lamp
(Enk et al., 2003).

Although onchocerciasis has been well-known in
medicine for more than a century, scientific
treatment of this disease has only recently begun
(Stingl, 1987). Currently, the medicine of choice
for both cutaneous and ocular symptoms is
ivermectin because of its excellent microfilaricidal
activity (Enk et al., 2003). But, pregnant and
nursing women, kids under 5, persons with asthma,
and those suffering from other medical conditions
should not receive ivermectin treatment (Berger
and Nnadozie, 1993).

Alan Pritchard introduced the idea of bibliometrics
in the late 1960s and defined it as "the application
of mathematical and statistical methods to books
and other media of communication” (Pritchard,
1969). Although this disease, which is a major
cause of blindness in the world, has been included
in the WHO 2030 Roadmap, no bibliometric
analysis has been published yet. We conducted a
bibliometric analysis, focusing on the published
literature on onchocerciasis.

Materials and methods

Study design

We performed a bibliometric methodology in this
study to analyze the onchocerciasis publications.
We selected only one database to perform the
study. We believed that Elsevier’s Scopus database
(www.scopus.com) would be more appropriate for
this analysis, as this database offers the most
complete coverage of scientific literature. To
broaden our search, we used the following search
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terms within the TITLE format: river blindness*
OR onchocerciasis OR Onchocercus volvulus OR
O. volvulus. Then, we focused our search by only
including documents from the years 2000 to 2022
(the year 2023 was left out because it has not yet
been finished), with no language restriction, and
the sources were books, journal articles,
conference proceedings, or book chapters. Search
results were exported to Microsoft Excel, where
duplicates were checked for removal. We adhered
to specific procedures since bibliometric analysis is
a rigorous methodology, as described in other
articles on the bibliometric approach (Leal Filho et
al., 2022). Selected publications were downloaded
to the computer according to the study protocol.
The data was reviewed by two researchers.
Publications irrelevant to the study topic,
publications that did not comply with the study
protocol, and duplicate publications were
excluded.

Statistical analysis

The data obtained after the last evaluations were
transferred to VOS viewer (version VOS viewer
1.6.19 for Microsoft Windows systems) (Van Eck
and Waltman, 2014; Perianes-Rodriguez et al.,
2016) and Biblioshiny (bibliometrix R package)
(Aria and Cuccurullo, 2017) programs for analysis.
Also, we used the Scopus database’s graphics tools
for visualizations.

Bibliometric metrics

A scientist's performance has been assessed using
bibliometric metrics. The Hirsch index (H- index)
has become increasingly recognized as the best
parameter for this use (Kellner et al., 2008). We

used total publications numbers, H-index, and total
citations (with or without self-citations).

Results

The fundamental features of documents

In this bibliometric study, 1026 documents
published between 2000 and 2022 on the subject of
onchocerciasis were analyzed according to the
inclusion criteria. 2554 authors have published this
literature, and the annual growth rate was 1.34 %.
According to the Biblioshiny program, the general
characteristics of publications published between
2000 and 2022 are summarized in Supplementary
Table 1.

Figure 1 was obtained from the Scopus database’s
graphics tools. Figure 1 summarizes the number of
articles over the years. According to the number of
publications, forty-one articles were published in
2000, and after 2014, there was an increase in the
number of documents. The highest number of
publications was published in 2018 (n=82). After
2019, the number of publications decreased again
(Figure 1).

Mostly published journals

PLOS Neglected Tropical Diseases (h = 97),
Parasites & Vectors (n = 46), and the American
Journal of Tropical Medicine and Hygiene (n = 45)
published the most publications on onchocerciasis
between 2000 and 2022 (Supplementary Table 2).
The number of publications according to the
journals with the highest number of publications
was visualized in Figure 2 with the help of the
Scopus database’s graphics tools.
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Fig. 1. Documents published between 2000- 2022.
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Fig. 2. Documents per top publishing sources.

Mostly published countries, affiliations, and
funding agencies

Most of the publications were published by authors
from the United States (n = 341), the United
Kingdom (n = 228), Cameroon (n = 150), Nigeria
(n = 132), Germany (n = 120), Belgium (n = 98),
France (n = 89), and Burkina Faso (n = 81). Figure
3a and Figure 3b were generated with the
Bibliosihny program. In Figure 3a, the countries of
the corresponding authors of the publications are
visualized with the Biblioshiny program.
Publications in red are multi-author publications,

and those in green are single-author publications.
Figure 3b also visualizes the distribution of the
number of publications of the top publishing
countries by year. The number of publications in
the United States, the United Kingdom, Nigeria,
and Cameroon began to increase after 2011, while
those in Belgium began to increase after 2015. A
maximum number of documents were published by
the  University of  Antwerp (Belgium)
(Supplementary Table 3). Most of the studies (n =
71) were funded by the Bill and Melinda Gates
Foundation (Supplementary Table 4).
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The bibliographic coupling and citing analysis 2022. A link between two items that cite the same
The bibliographic coupling map of the countries publication is referred to as a bibliographic
which published more than five documents were coupling link. A link is a relationship or connection
visualized in Figure 4 with the VVosviewer program. between two things. Examples include co-
According to this, there were 38 countries with authorship links between researchers,
more than five publications among 76 countries bibliographic coupling links between publications,

published on onchocerciasis between 2000 and and co-occurrence links between terms. Typically,
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a map only contains one kind of link (VOSviewer
Manual, 2023). There can only be one link between
any two items as well. The strength of each link is
indicated by a positive numerical value. The
stronger the link, the higher this value. For
instance, the number of cited references shared by
two publications (bibliographic coupling links)
may be a sign of a link's strength (VOSviewer
Manual, 2023). The total link strength (TLS)
attribute  represents the strength of all
collaborations between a specific researcher and
other researchers (VOSviewer Manual, 2023). The
documents originating from the United States (TLS
= 30993), the United Kingdom (TLS = 30485),
Cameroon (TLS = 19748), and Belgium (TLS =
18033) had the highest levels of TLS, and it shows
that international cooperation is highest in these
countries (Figure 4). Also, the Biblioshiny program
was used to tabulate the countries' citation numbers
(Supplementary Table 5). The documents cited
19840 times with self-citations, 16631 times
without self-citations, and the H-index was 64.
Twenty-nine of the documents were cited more
than 100 times. The documents originating from

JZD, 2023, 7 (3): 357-366

the United States (n = 2372), the United Kingdom'
(n=1946), and Belgium (n = 1035) had the highest
number of citation numbers, but France (49.60) and
Sweden publications (45) had higher average
article citations.

Keyword analysis and trend topics

The map of keywords with more than five
occurrences is visualized in Figure 5a with the
Vosviewer program. Accordingly, there were 942
keywords in total and 62 keywords with more than
five occurrences, used in publications on
onchocerciasis published between 2000 and 2022.
The frequency of occurrence and TLS of these
keywords were tabulated in Supplementary Table
6. The keyword's frequency over time was
tabulated in Supplementary Table 7 with the
Biblioshiny program. Also, Figure 5b was
visualized with the Biblioshiny program. Figure 5b
depicts the trend topics of the publications.
According to the analysis of the most frequently
used keyword analysis and trend topic analysis, it
was observed that the studies on general
characteristics of this parasite, prevalence, and
ivermectin treatment are trend topics.
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Fig. 5a. Keyword map with Vosviewer.
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Fig. 6. Trend topics.
Discussion al., 2020; Keighobadi et al., 2021; Musa et al.,
Bibliometric studies on zoonotic diseases, 2021; Cinpolat, 2022; Durgun et al., 2022; Ekici et

including neglected tropical diseases, have been
published in increasing numbers in recent years
(Soosaraei et al., 2018; Ellis et al., 2020;
Keighobadi et al., 2021; Musa et al., 2021; Durgun
et al., 2022; Ekici et al., 2022). The current study
aimed to investigate publication trends and hot
topics related to onchocerciasis between 2000 and
2022, one of the topics of interest for the WHO.
The overall objective of the current study was to do
a bibliographic review utilizing scientometric
methods on 23 years of onchocerciasis research
output. According to our literature review, this is
the first published bibliometric study in this field.
Given the significance of onchocerciasis research
to global health, it has become crucial to develop a
complete picture of the state of research in this
area, along with an understanding of the research
output and scientific collaborations in the field of
research. Planning and policy-making may benefit
from this data.

Although it is possible to use different databases in
bibliometric studies (Soosaraei et al., 2018; Ellis et

al., 2022; Akar, 2023; Celik et al., 2023), we
preferred the Scopus database rather than the Web
of Science database because we wanted to evaluate
global research on onchocerciasis more
comprehensively. Because the Web of Science
database, commonly used in bibliometric studies,
indexes fewer journals than the Scopus database.
The Scopus database is also multidisciplinary and
unique, and it is frequently used in similar
publications.

Although it is also found in Yemen and, until the
2010s, in foci in six Central and South American
countries, the disease primarily affects sub-
Saharan Africa (WHO, 2020). Although WHO
aims to ensure that onchocerciasis will soon be
eradicated in accordance with the objectives
established in the 2030 Roadmap for neglected
tropical diseases (WHO, 2022), the scientific
publications on onchocerciasis between 2000 and
2014 were limited, according to our study findings.
After 2014, there has been an increase in the
number of documents. The highest number of
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publications was published in 2018 (n = 82), but
there was a decrease in the number of publications
after 2019. This may be due to the impact of the
global COVID-19 pandemic on the scientific field.
Researchers who participate in onchocerciasis
research have ties to various nations and
organizations. However, the top authors on the list
were from the United States, the United Kingdom,
Cameroon, Nigeria, Germany, and Belgium.
Onchocerciasis is primarily endemic in regions of
Yemen and Africa (Schmidt et al., 2022). Even
though the majority of onchocerciasis research has
originated  from  African nations,  for
understandable reasons such as the disease's higher
prevalence rate, the funding for this research came
primarily from various international funding
agencies from developing countries. A
geographical analysis of the prevalence of
onchocerciasis in Africa and Yemen between 2000
and 2018 found that the prevalence of this infection
continues to be concentrated in central and western
Africa, with the highest average estimates of
prevalence in Ghana (12.2%) and a national
average of 5% reported for Cameroon, Central
African Republic, Democratic Republic of Congo,
Guinea-Bissau, Sierra Leone, and South Sudan
(Schmidt et al., 2022). In our study, Yemen was not
among the countries with the most publications.
Although there were broadcasts from Cameroon
and Nigeria, there were less than expected
broadcasts from other African countries.

The main strategy advised for hindering its
transmission  is  preventive  chemotherapy
combined with widespread ivermectin
administration (Schmidt et al., 2022). The United
States, the United Kingdom, Cameroon, and
Belgium were some of the exciting spots where
researchers from throughout the world collaborated
on onchocerciasis studies. Collaboration between
researchers in other countries and the sharing of
knowledge can be crucial in the battle against and
prevention of this disease. The United States has
produced the most scientific research on
onchocerciasis over the past 23 years, but a look at
the map below shows that researchers in this
country have collaborated more with their

counterparts in other countries than in other
countries such as the UK and African countries,
and they intend to conduct more research on
onchocerciasis in the whole country.

To confirm the cessation of O. volvulus parasite
transmission and, ultimately, its elimination, the
WHO offers a set of recommendations that national
program managers should follow in conjunction
with their respective oversight committees. These
recommendations include when to stop mass drug
administration and conduct  post-treatment
surveillance activities for a minimum of 3 to 5
years. Before the International Verification Team
and the WHO Director-General may formally
declare the cessation of parasite transmission
throughout the whole endemic country, additional
measures must be taken (WHO, 2016).

By aerially spraying black fly breeding sites solely
from one nation, the WHO Onchocerciasis Control
Program in 11 countries of West Africa has
completely lowered the risk of onchocerciasis
(Berger and Nnadozie, 1993). lvermectin has been
widely prescribed in the Mime River Valley in
Cameroon for over 15 years (Nji et al., 2021). Also,
optometrists can play a vital role in onchocerciasis
control and blindness prevention initiatives by
teaching local healthcare providers to administer
ivermectin in vision screening programs. Nigeria
and Tanzania have optometry schools (Berger and
Nnadozie, 1993). The hotspots in a certain research
subject can be seen using keyword analysis of high
frequency (Guo et al, 2019). We used key co-
occurrence analysis to identify the main hotspots
and directions and the evolution and changes in the
theme structure. According to our findings from
the analysis of frequently used keywords, it was
observed that investigations related to the general
characteristics of this parasite, prevalence, mass
drug administration, infection control, health
education, and ivermectin treatment were trending
topics.

Limitations

Due to the visualization programs used in this
study, only one database (Scopus) was used.
Scopus was chosen because it indexes more
sources than the Web of Science. In addition, the
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years 2000-2022 were chosen as the publication
years. Therefore, it may not reflect the entire
scientific literature.

Conclusion

Numerous quantitative measures of research output
have a positive correlation with academic rank.
Bibliometric metrics could be helpful auxiliary
tools for evaluating research production, even if
academic promotion is the outcome of success in
different fileds. This study describes the
onchocerciasis research characteristics from 2000
and 2022. The analysis also provides a better
understanding of the trends in onchocerciasis
development over the last 23 years, which could act
as a scientific reference point for future research.
In general, we found that the number of studies in
this field is still not at the desired level. In the last
23 years, epidemiology, ivermectin treatment,
mass drug administration, infection control, health
education, and general knowledge of this parasite
have been the trending topics in onchocerciasis
publications. The United States and the United
Kingdom had the most publications, but
publications by authors from Africa have also been
among the top publishing countries. However, in
countries where the disease is endemic, such as
Yemen, there were insufficient publications.
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