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Collection (WoSCC) database, a bibliometric analysis was conducted to evaluate the global research trends
related to dry eye. Knowledge mappings were constructed by VOSviewer v.1.6.16 to visualize the publications, the
distribution of countries, international collaborations, author productivity, source journals, and research hotspots
in this field. In addition, CiteSpace IV was used to capture the keywords of outbreaks and to explore the rise and fall
of hotspots. Research frontiers could be discovered by this analysis. Results: In total, 2 567 peer-reviewed articles
were retrieved on dry eye research from 2016 to 2020. The United States ranked the highest among countries with
the most publications. The most productive institution was the Keio University. Kazuo Tsubota contributed the
largest number of publications in this field, and MA Lemp was the most cited author. Ocular Surface was the most
prolific journal in dry eye research. The top-cited references were mainly about the reports of the International
Workshop on Meibomian Gland Dysfunction (MGD). The most cited literature was mainly dry eye series reports
by TFOS Dry Eye Workshop II. Six categories were obtained by cluster analysis: 1) pathogenic mechanism and
pathophysiology; 2) definition and classification; 3) epidemiological study; 4) treatment; S) secondary dry eye;
6) diagnosis. Current research foreword is ocular pain, rebamipide, small incision lenticule extraction (SMILE)
surgery, and tear film dynamics. Conclusion: Through the bibliometrics analysis of the international literature in
the field of dry eye in the past five years, this study visualized the current research status, hotspots, and frontier in

this field. Leading topics in dry eye research are eye pain, rebamipide, SMILE surgery, and tear dynamics.
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Figure 1 Annual growth and proportion of dry eye literature from 2016 to 2020
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The larger the nodes in the graph, the more articles are published in the countries/districts. The thicker the line width and the closer the

distance between nodes indicate the stronger the cooperation between countries/districts. Different colors represent different clusters.
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Table 1 Top 10 most productive countries in dry eye research
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Figure 3 Network visualization analysis of main research organizations
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The larger the nodes in the graph, the more articles are published in the organizations. The thicker the line width and the closer the distance

between nodes indicate the stronger the cooperation between organizations. Different colors represent different clusters.
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Table 2 Top 10 productive organizations in dry eye research

HE# B (FE %) SCHkEE i /% S S A E /%
1 PRI LA (HAR) 111 10.54 2830 12.99
2 e il = 2 e (SR ) 86 8.17 1508 6.92
3 HOM3E FE SRR CHT g 52 4.94 983 4.51
4 BN ARBHIFSE BT CRrin g ) 49 4.65 412 1.89
5 DU R e (S ) 40 3.80 1142 5.24
6 i L Pl S R (e ) 39 3.70 1366 6.27
7 Sl TNE S CHES)) 39 3.70 978 4.49
8 B g 22 RGBT 22) 38 3.61 1709 7.84
9 A BN ] 57 R 27 B 2 B G in %) 36 3.42 338 1.55
10 BT £ 5 A A A (SR D) 36 3.42 1319 6.05
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Table 3 Top 10 productive authors and co-cited authors in dry eye research

HE# Te& SCiik A (= 5T
1 Kazuo Tsubota 90 MA Lemp 1005

2 Christophe Baudouin S0 Anthony J. Bron 978

3 Anat Galor 47 Stephen C. Pflugfelder 762

4 Motoko Kawashima 44 Jennifer P. Craig 741

S Reza Dana 39 Christophe Baudouin 690

6 Louis Tong 38 DA Schaumberg 558

7 Stephen C. Pflugfelder 32 R Arita 534

8 Jennifer P. Craig 31 KK Nichols 522

9 Miki Uchino 30 RM Schiffman S17

10 Kyung Chul Yoon 28 K Tsubota 489
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Figure 4 Network visualization analysis of cited authors in dry eye research
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The larger the nodes in the graph, this author’s articles have more been cited. The thicker the line width and the closer the distance between

nodes indicate the stronger the cooperation between authors. Different colors represent different clusters.
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Table 4 Top 10 main source journals in dry eye research

A SCHKEE Hi kb /% 1 3CE: F13CH5 /%
Ocular Surface 143 5.59 4233 18.63
Cornea 128 5.00 981 4.32
Investigative Ophthalmology & Visual Science 125 4.89 1219 5.37

Eye & Contact Lens-Science and Clinical Practice 78 3.05 528 2.32
Contact Lens & Anterior eye 75 2.93 448 1.97
Scientific Reports 70 2.74 848 3.73
PLoS One 67 2.62 561 2.47
Current Eye Research 64 2.50 331 1.46
Journal of Ophthalmology 54 2.11 353 1.55
Journal of Ocular Pharmacology and Therapeutics 48 1.88 339 1.49




330

MRBLZ4R, 2022,37(4)  ykxb.amegroups.com

s FERGE 5| kBT 10/9 ik

Table S Top 10 cited references in dry eye research

el 1e& B RE FIHRE
TFOS DEWS II Definition and Classification Report Jennifer P. Craig 2017 2 650
TFOS DEWS II Epidemiology Report Fiona Stapleton 2017 3 461
TFOS DEWS II Diagnostic Methodology report James S. Wolffsohn 2017 6 406
TFOS DEWS II pathophysiology report Anthony J. Bron 2017 1 376
TFOS DEWS II Management and Therapy Report Lyndon Jones 2017 4 291
TFOS DEWS II Tear Film Report Mark D. P. Willcox 2017 1 211
New Perspectives on Dry Eye Definition and Diagnosis: A Consensus Kazuo Tsubota 2017 2 184
Report by the Asia Dry Eye Society
TFOS DEWS II pain and sensation report Carlos Belmonte 2017 1 165
Revisiting the vicious circle of dry eye disease: a focus on the pathophysiology Christophe Baudouin 2016 1 151
of meibomian gland dysfunction
Prevalence of Diagnosed Dry Eye Disease in the United States Among Kimberly F. Farrand 2017 3 124
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Figure S Co-occurrence analysis and cluster analysis of keywords in dry eye research
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The size of the points represents the occurrence frequency. The thicker the line width and the closer the distance between nodes indicate the

stronger the association between keywords. The keywords are grouped into 6 clusters: 1) red, pathogenic mechanism and pathophysiology;

2) green, definition and classification; 3) blue, epidemiological study; 4) yellow, treatment; S) purple, secondary dry eye; 6) cyan, diagnosis.
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Top 18 keywords with the strongest citation bursts
Keywords Year Strength  Begin  End  2016—2020
workshop 2007 2016 7.83 2016 2017 e
impression cytology 2016 4.3 2016 2017 e s s
T cell 2016 3.66 2016 2018
ophthalmic solution 5.0 percent 2016 3.55 2016 2017 o e s s
desiccating stress 2016 3.52 2016 2018  EEES—
nerve growth factor 2016 3.51 2016 2017 EEe—e———
deficiency 2016 3.16 2016 2017 e E——
mice 2016 2.84 2016 2017 ————
submandibular gland 2016 2.81 2016 pl1) iy A —
classification subcommittee 2016 2.81 2016 2017 o e ———
surface disease index 2016 4.89 2017 2018 e
transplantation 2016 3.32 2017 2018 e ———
salivary gland 2016 3.06 2017 2018 o — s s
keratoconjunctivitis 2016 2.75 2017 2018 o — s s
ocular pain 2016 3.32 2018 2020 o s ——
rebamipide 2016 3.04 2018 2020 o e ———
SMILE 2016 2.77 2018 2020 —————
dynamics 2016 2.76 2018 2020 c—————
Ele XEIRHIBR R IES T

Figure 6 Keywords bursts analysis
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