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Abstract

Background: The main objective of this study is to review publications on the presence of Demodex spp. in patients
diagnosed with blepharitis worldwide and to analyse the trends and groups in this field.

Methods: This bibliometric study was conducted to detect the presence of Demodex spp. in patients diagnosed with
blepharitis worldwide between 1984 and 2023. For this purpose, 288 studies were examined as a result of searches us-
ing the keywords "Blepharitis and Demodex" in Web of Science (WOS) databases. All text data was analysed using
VOSviewer software to ensure accuracy and reliability. In this study, analysis using text mining and data visualization
techniques (bubble maps and graphs) helped to make the results more understandable.

Results: This study provided information on 288 articles from WOS databases. The average total number of citations is
1305 and the H-index is 41. The majority of articles (63%) were published in the field of ophthalmology. The countries
that published the most articles on this topic were the USA (24%), China (13%), and Turkey (11%).

Conclusion: This study is the first bibliometric study of patients diagnosed with blepharitis due to Demodex spp. The
most used keyword in blepharitis is Demodex. The most studied field of research is ophthalmology and the most studied
country is the United States of America. The results of this bibliometric analysis conducted by us reveal global trends in
the presence of Demodex spp. in patients diagnosed with blepharitis and provide important information for future direc-
tions of research.
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Introduction

Blepharitis is a condition usually associat- transmitted from person to person through close
ed with inflammation and irritation of the eye- contact. These parasites can live in the human
lid margin. It is an eyelid condition that af- body on the forehead, cheeks, and nose. How-
fects all age groups and is common through- ever, they are most commonly found in oily ar-
out the world (1, 2). Blepharitis has several ae- eas of the face, such as the roots of the eye-
tiological causes. The most important aetio- lashes (4, 6, 7). Many academic studies have
logical agent is parasitic infections caused by associated Demodex species with dermatolog-
Demodex spp. Mycotic, viral, and bacterial in- ical conditions such as rosacea, pityriasis fol-
fections can also cause blepharitis (3). Demo- liculorum, perioral dermatitis, seborrhoeic der-
dex is the most common human ectoparasite, matitis, pustular eruption, blepharitis, and seb-
with more than 100 species identified. Of these, orrhoeic alopecia. However, most researchers
only Demodex folliculorum and D. brevis live define Demodex infestation as normal skin flora
on human skin (4, 5). This mite lives in the in healthy individuals or accept it as an inci-
human body for about 15 days and feeds on dental parasite on diseased skin. According to
sebum and epithelial contents. It is known to be this theory, the number of parasites increases
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with age (7, 8). It has been reported that many
factors support the proliferation of the Demo-
dex mite. These; include immunosuppression,
hypervascularization-related factors, not pay-
ing attention to personal hygiene conditions,
high concentration of sebaceous glands, and
sebaceous hyperplasia (9, 10, 11). The differ-
ential diagnosis of these two parasites is made
by direct microscopic observation. The body
of an adult D. folliculorum measures between
250 and 400 um. The abdomen (opisthosoma)
is striped, long, and more than 7/10 of the to-
tal body length. The body of D. brevis is slight-
ly shorter than that of D. folliculorum (200—
300 um) and its opisthosoma covers 2/3 of the
total body length (4, 5). The most important clin-
ical findings that have been reported among
the clinical symptoms of the disease are loss of
eyelashes, photophobia, blurred vision, burn-
ing or itching in the eye, and dry eye (2, 12).

Demodex spp. are mites that have a wide
geographical distribution throughout the world,
are adapted to many climatic regions, and are
a major public health problem, particularly in
underdeveloped countries. An estimated 60%
of the world's population is infected with De-
modex spp. (13).

Bibliometric analyses numerically evalu-
ate existing literature publications, query vari-
ous parameters in the field such as keywords,
year of research, authors, and journals, and re-
veal global trends after processing this data
with programs such as VOSviewer software.

This study aims to perform a bibliometric
review of the existing literature on Demodex
spp., which plays an important role in the ae-
tiology of blepharitis. With this study, biblio-
metric research was conducted for the first time
on Demodex spp., one of the causes of Bleph-
aritis. The main objective is to investigate the
importance of publications on the subject and
to raise awareness of the studies carried out
around the world on blepharitis caused by De-
modex spp.
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Materials and Methods

Data Collection

In this bibliometric study, the global trends
of patients diagnosed with blepharitis caused
by Demodex spp. between 1984 and 2023 (last
access date: 10 January 2024) were examined
using the Web of Science Core Collection
(WOS) databases. Studies on analysis have been
reviewed. In the conclusion of the searches made
in the database using the keywords "Blepha-
ritis and Demodex", 288 studies were found.
When studies and articles that were deemed
inappropriate before 1984 were not included
in the study, the remaining 288 articles were
used. Articles in the database included article
titles, author names, year of publication, and
journal names. It was analysed using infor-
mation such as name and the number of cita-
tions. All entries and references in the re-
ceived data were exported as plain text files
and saved in download text format. The data
was obtained by using the online library and
digital resources of Van Yiizlincli Y1l Univer-
sity. The search language is English.

Search Strategy

The title of the search engine was searched
using the selected keywords "Blepharitis and
Demodex". The period chosen was 1986 and
2023, starting from 1 January. As 31 Decem-
ber 2023 was not yet completed, 2024 was not
included. Case reports, editorials, and letters
were excluded from the research and only pub-
lications published in peer-reviewed journals
were included.

Data Analysis

In this bibliometric study, "Collaboration
network, highlights, and future trends" was
analysed using VOSviewer (version 1.6.20,
Leiden University, The Netherlands) to deter-
mine global trends in the presence of Demo-
dex spp. in patients diagnosed with blephari-
tis. VOSviewer places great emphasis on the
graphical representation of bibliometrics in
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general. It is particularly useful for presenting
large bibliometric datasets in an understanda-
ble way (14). Web of Science databases were
used for systematic data collection. Data from
all articles included in the study were collect-
ed and interpreted using VOSviewer software.
We used VVOSviewer software to examine coun-
try/region and institutional collaborations, au-
thor contributions, and keyword analysis. We
also used Microsoft Office Excel 2019 to as-
sess trends. These analyses were conducted using
text mining and data visualization methods
(bubble maps and other graphics) to demon-
strate the accuracy and reliability of the study.

Results

288 published articles were taken from the
WOS database and used. The articles had a
total of 1543 citations (1305 citations without
self-citations). The H index is 41. Since 2010
in particular, there has been an upward trend in
both the number of citations and the number of
studies carried out. The distribution of studies
and citations to articles is shown in Fig. 1.

The highest number of articles were pub-
lished in the fields of Ophthalmology (63%),
Dermatology (7.74%), General Internal Medi-
cine (7%), and Parasitology (4%), respective-
ly. The distribution of publications according
to research areas is shown in Table 1.
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The USA ranked first according to the num-
ber of published articles (n= 69; 24%), fol-
lowed by China (n= 37; 13%), Turkey (n= 32;
11%) and Poland (n= 21; 7.4%) followed. The
top 20 countries in this ranking are listed in
Table 2.

When Bibliographic coupling is evaluated
by country, it is seen that the USA, China, Tur-
key, and Poland have a greater representation
among the prominent countries in this field.

When the priority status of universities and
research institutions in terms of publication num-
bers is evaluated; Virginia Eye Consultants (5.9
%), Ocular Surface Ctr (4.2%), and Tarsus Inc
(4.2%) were the leading organizations Pharma-
ceut. Accordingly, the top 10 leading institu-
tions are shown in Table 3 according to their
connections.

When looked at according to the Web of
Science Index; The majority of the articles are
in the “Science Citation Index Expanded
(SCIExpanded) (81.25%)” category. followed
by “Emerging Sources Citation Index (ESCI)”
(11.45%) and “Conference Proceedings Cita-
tion Index—Science (CPCI)” respectively. -S)
(6.25%)” was observed.

When analysed according to the selected
keywords, it is seen that keywords such as
Blepharitis, Demodex, Demodex folliculorum,
and Demodex brevis are among the largest
and most linked topic areas.

Table 1. Categories of publication areas that are related to Demodex spp. diagnosed with blepharitis worldwide
between 1984 and 2023 found in Web of Science (WOS) databases

Research Areas

Record Count %o of 288

Ophthalmology
Dermatology

General Internal Medicine
Parasitology
Microbiology

Veterinary Sciences

Research Experimental Medicine

Infectious Diseases
Pharmacology Pharmacy
Entomology

179 63.028
22 7.746
19 6.690
10 3.521
10 3.521
10 3.521
8 2.817
6 2.113
6 2.113
5 1.761

Showing 10 out of 30 entries
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Table 2. Categories of countries where academic studies on Demodex spp. were conducted between 1984 and
2023 based on Web of Science (WOS) databases

Countries/Regions Record Count % of 288
Usa 69 24.296
China 37 13.028
Turkey 32 11.268
Poland 21 7.394
France 14 4.930
Germany 14 4.930
Austraha 11 3.873
South Korea 11 3.873
New Zealand 10 3.521
Ireland 9 3.169
Japan 8 2.817
Mexico 8 2.817
Spain 8 2.817
Brazl 6 2.113
Canada 6 2.113
Taiwan 6 2.113
India 5 1.761
Tunisia 5 1.761
England 4 1.408
Iran 4 1.408

Showing 20 out of 45 entries. 4 record(s) (1.408%) do not contain data in the field being analyzed

Table 3. List of the top 10 organizations researching blepharitis worldwide between 1984 and 2023 based on Web
of Science (WOS) databases

Affiliations Record Count % of 288
Virginia Eye Consultants 17 5.986
Ocular Surface Ctr 12 4.225
Tarsus Pharmaceut Inc 12 4.225
University Of Auckland 9 3.169
Assistance Publique Hopitaux Paris Aphp 8 2.817
Ocular Surface Res Educ Fdn 8 2.817
University Paris Cite 8 2.817
Sun Yat Sen Unmiversity 7 2.465
University Of Health Sciences Turkey 7 2.465
University Of Munich 7 2.465

Showing 10 out of 493 entries. 4 record(s) (1.408%) do not contain data in the field being analyzed

Table 4. Web of Science Categories Index used to find publications about blepharitis worldwide between 1984 and

2023
Web of Science Index Record Count % of 288
Science Citation Index Expanded (SCI-EXPANDED) 234 81.25
Emerging Sources Citation Index (ESCI) 33 11.45
Conference Proceedings Citation Index — Science (CPCI-S) 18 6.25
Social Sciences Citation Index (SSCI) 2 0.69
Book Citation Index — Science (BKCI-S) 1 0.35
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Fig. 1. Frequency of publications and citations by year (last accessed 10.01.2024) on blepharitis worldwide
between 1984 and 2023 based on Web of Science (WOS) databases

-
keratitis tudisi
f tuda demodex spp.
chronic Blepharitis;
\F TR
defMiode ulorum
bl & 168
Iotilier ophthalmic solution e | telangiectasias
demode*p&aritis
eyelid hygie \ ;',. itching _
& \ confocal microscop
. ' digital pcr
collarettes / / blephex

. S
demodexiinfestation iomicroscopy

demodex folliculorum hominis

Fig. 2. Visualization map of keywords for the bibliometric study conducted to detect the presence of Demodex spp. in
patients diagnosed with blepharitis worldwide between 1984 and 2023 based on Web of Science (WOS) databases
(Link lines indicate occurrence relationships within articles. Keywords represented by a larger circle size or font size
occur relatively more often in articles)
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Fig. 3. Citation network visualization map among countries with publications on Demodex spp. diagnosed with
blepharitis worldwide between 1984 and 2023 based on Web of Science (WOS) databases (Cooperation is indicated by

lines connecting countries. Stronger cooperation is indicated by thicker lines. Countries with larger perimeter or text
size had higher levels of international cooperation)
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Fig. 4. Authors with the most publications and citations on Demodex spp. in patients diagnosed with blepharitis
worldwide between 1984 and 2023 based on Web of Science (WOS) databases
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Discussion

Blepharitis is a chronic inflammation char-
acterised by a skin and eye condition most com-
monly seen by ophthalmologists and derma-
tologists. Although blepharitis does not affect
vision, it can cause permanent changes to the
eyelid margin. Affecting all ages and ethnic
groups, blepharitis can develop in children be-
tween the ages of 2 and 3 and is generally more
common in middle age and its incidence in-
creases with advancing age (15, 16).

Demodex spp. mites play a very important
role in the pathogenesis of blepharitis. Demo-
dex mites, along with bacterial agents, may
play an important role in the pathogenesis of
blepharitis, especially in treatment-resistant cas-
es or in cases that recur after treatment. Some
researchers have reported that Demodex mites
are vectors for the transmission of some bac-
teria such as bacilli, staphylococci, and strep-
tococci to humans (17, 18, 19).

Neglecting to cleanse the skin, using cos-
metics intensively and not removing them reg-
ularly, and not paying attention to the cleanli-
ness of the products used to increase the inci-
dence of mites. As a result, this mite is quite
common even in developed countries (20). This
study that we have carried out supports that.

The application of quantitative approaches
(i.e. bibliometric analysis, e.g. citation analy-
sis) to bibliometric data (e.g. publication and
citation units) is referred to as bibliometric meth-
odology (21). By carefully making sense of vast
amounts of unstructured data, bibliometric anal-
ysis is an effective way of interpreting and map-
ping cumulative scientific knowledge and the
evolutionary intricacies of deep-rooted topics
(22). Bibliometric analyses in medical research
have become increasingly important in recent
years. Journals are important tools for research-
ers to communicate their work to other re-
searchers around the world. Therefore, the pres-
tige of the journal is proportional to the per-
formance of the published publication (23-26).
There are very valuable studies in the scientific
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world on blepharitis (1-12). It will guide sci-
entists who want to do more research on these
issues (23).

This research shows that there is a global
increase in scientific publications of studies in-
vestigating the role of Demodex spp. in the path-
ogenesis of patients diagnosed with blephari-
tis. The study aimed to identify global trends
and clusters in the study of the presence of De-
modex spp. in patients diagnosed with blepha-
ritis and to identify the areas of research focus
and the countries in which it is most prevalent.
In addition, important journals, authors, and stud-
ies in this field have been identified and it has
been pointed out that they can take into ac-
count the existing deficiencies in this field and
lead to future studies.

By entering the terms 'blepharitis and De-
modex' into the WOS database search engine,
studies conducted since 1984 were scanned and
288 articles were found. From 1984 to 2007 not
much work was done. However, after 2010,
studies have been carried out that show the im-
portance of Demodex spp. as an important fac-
tor in the pathogenesis of this disease. Most
publications were made in 2021.

As a result of our search in the WOS data-
base between 1986 and 2023, not many studies
have been conducted on Demodex, which caused
this disease from 1986 to 2009. It is seen that
the work has increased since 2010. The most
work was done in 2021 (14.03%). Most cita-
tions to the publications were made in 2023
(Fig. 1). Although the Demodex mite plays a
major role in the aetiology of blepharitis, it has
been neglected in parasitology. More parasito-
logical studies are needed to reveal the im-
portance of Demodex spp. in the etiology of
Belfaritis when looked at by year. Looking at
the list of research areas, ophthalmology pub-
lished 179 articles (63.02%), followed by derma-
tology with 22 (7.74%). Despite the importance
of Demodex spp. in the aetiology of blephari-
tis, parasitology is in 4th place (Table 1).
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When examining the country in which the
studies were conducted, the USA ranks first
with the most 69 (24.29) studies, followed by
China with 37 (13.03) studies and Turkey with
32 (11.27) studies (Table 2). The fact that cases
of blepharitis have been reported in the USA
may have increased interest in the disease. It
also shows that the United States is at the cen-
tre of an international network of co-authors,
working with many countries/regions (Fig. 3).

As studies on this topic are very valuable
in the scientific world, most of the studies
were published in SCI. According to this, Sci-
ence Citation Index Expanded (SCI-Expanded)
234 (81.25%), followed by Emerging Sources
Citation Index (ESCI) 33 (11.45%) and Con-
ference Proceedings Citation Index-Science
(CPCI-S) 18 (6.25%) (Table 4).

Analysing the keywords entered into the
search engine from the WOS database, key-
words such as blepharitis, Demodex, Demodex
folliculorum, and Demodex brevis are among
the largest and most linked subject areas. It al-
so shows that studies on the topic are related
to keywords and how often these keywords
are used (Fig. 2). It can be seen that Demodex
spp. plays a major role in the aetiology of
blepharitis.

Looking at the authors' studies, the most
cited study is Liu et al. Their 2010 study "The
pathogenic role of Demodex mites in blephari-
tis" received a total of 196 citations (Fig. 4).

Conclusion

Our study shows global trends in the pres-
ence of Demodex spp. in patients diagnosed with
blepharitis and provides insight into future re-
search trends in this area. The most used key-
word in blepharitis is Demodex, the most stud-
ied field of research is ophthalmology and the
most studied country is the United States of
America. Although the aetiology of blephari-
tis has an important place in parasitology, not
many studies have been conducted in this ar-
ea. Therefore, more studies are needed to in-
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vestigate the aetiological role of Demodex in
patients diagnosed with blepharitis. It is also
believed that the results of the bibliometric
analysis of this research will be particularly
valuable to researchers in the field of parasit-
ology. Our study is the first bibliometric study
of global trends in studies of the presence of
Demodex spp. in patients diagnosed with bleph-
aritis.

This study is the first bibliometric analysis
of publications on the role of Demodex spp. in
the etiology of patients diagnosed with bleph-
aritis. As WOS is one of the most commonly
used databases for bibliometric analysis, the da-
ta for the analysis of our study were only tak-
en from WOS. Therefore, publications found
in other search engines but not in Scopus may
have been overlooked. Our results need to be
interpreted with this limitation in mind.
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