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ALTMETRIC ANALYSIS OF THE MOST-
CITED 100 ARTICLES ON THE RETINA
PUBLISHED BETWEEN 2010 AND 2020
HIDAYET SENER, MD,* OSMAN AHMET POLAT, MD†

Purpose: Altmetric analysis is a way of assessing the social impact of scientific articles.
In this study, we aimed to analyze the 100 most-cited articles on the topic of the retina
published in ophthalmology journals in traditional metrics and altmetrics.

Methods: The term “retina” was searched in the Web of Science database, and articles
published in ophthalmology journals were filtered out. A total of 100 highly cited articles
from 2010 to 2020 were evaluated for bibliographic data and altmetrics. First, descriptive
statistics and then correlation analysis between traditional bibliographies and altmetrics
were performed.

Results: According to the Web of Science search, the number of citations of the articles
listed in the top 100 list ranged from 809 to 137. The altmetric scores of the articles listed in
the top 100 list ranged from 0 to 1,340. There was no statistically significant correlation
between the altmetric scores and the number of citations, but there was a statistically weak
correlation between the altmetric scores and the average citations per year, H index, impact
factor, and number of years since publication.

Conclusion: Altmetrics is not sufficient to determine the scientific value of articles and
can be affected by many factors, unlike traditional bibliometrics. However, being a good
communicator in social media can support scientific productivity and create social impact.

RETINA 42:283–289, 2022

Retinal diseases are one of the leading causes of
blindness and vision loss in the world. Diabetic

retinopathy and age-related macular degeneration are
the leading diseases of the retina and may result in
vision loss.1–3 In academic and scientific publishing,
the quality and impact of research articles are evalu-
ated by traditional metrics, the number of citations,
and the impact factor of the journal. However, the
most positive feature of altmetrics, which is a new
set of alternative measures, is that it measures not only
the number of citations but also the number of views
and downloads of the articles and their impact on
social media. Altmetrics is designed to more compre-

hensively monitor and measure the impact of research
online. It collects mentions of articles on social media
channels such as Twitter, Facebook, and Google+.4,5

The altmetric score (AS) is created by calculating the
amount of attention for research studies with an auto-
matic algorithm.
There are various web sites that calculate altmetrics

and offer them to researchers. One of them is altmetric.
com. Researchers wonder what people think of their
articles. The altmetric system allows the researcher to
see the effect of their article in a short time. Owing to
the increasing popularity of altmetrics, many journals
provide ASs to the readers to use as a supplement to
the classical citation score of research articles.
In this study, we aimed to analyze the 100 most-cited

articles on the topic of the retina published in ophthal-
mology journals in traditional metrics and altmetrics.

Materials and Methods

The Web of Science core collection database was
selected in the Web of Science database, and a search
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was made using the term “retina” in the basic search
section. The time span filtered was from 2010 to 2020.
Journals in the ophthalmology category were included
in this study, and the articles obtained were ordered
from most to least according to the number of cita-
tions. The first 100 articles on the retina with high
citations were included in the study (Access date: 12
May 2021, SDC 1.docx [see Article list.docx, Sup-
plemental Digital Content 1, http://links.lww.com/
IAE/B535]). The criteria for inclusion in the study
were as follows: imaging methods, diagnosis and treat-
ment methods, etiology, epidemiology, pathophysiol-
ogy, follow-up, and prognosis of retinal diseases.
Topics not related to the retina were not included in
the study. The reviewed articles with titles, first author,
year of publication, number of years since publication,
number of citations, and average citations per year
(ACpY) were evaluated. The journals in which the
articles were published, impact factor for 2019, 5-
year impact factor, Q category, and H index were
evaluated. The ASs of the articles were obtained from
the bookmark ‟Altmetric it!” Clicking this bookmark
yields the article’s AS and a colored donut. The colors
of the altmeric donut represent a different source of
attention (Figure 1).
Numerical data were subjected to the Shapiro–Wilk

test of normality, and the median and 25% to 75%
interquartile range (IQR) were used because the data
were not normally distributed. Spearman’s rank cor-
relation analysis was performed for AS, citation
number, ACpY, H index, IF, 5-year IF, published
year, and number of years since publication date. Cat-
egorical data were expressed as percentages or num-
bers. Statistical analysis was performed with SPSS

software (IBM, version 22). A value of P , 0.05
was accepted as statistically significant.

Results

According to the Web of Science search, 17,980
articles related to the topic of the retina published
between 2010 and 2020 were listed in the ophthal-
mology category. The number of citations of the
articles listed in the top 100 (T100) list ranged from
809 to 137. The median citation number of the T100
list was 191 (IQR 162.5–253.75) (Table 1). The most-
cited article was ‟Retinal Vascular Layers Imaged by
Fluorescein Angiography and Optical Coherence
Tomography Angiography” written by Spaide, which
was published in ‟Jama Ophthalmology” in 2015.
With 5 articles in the T100 list, the first author with
the most articles was Spaide. When all authors were
evaluated, Spaide, RF was the author with the most
articles with nine articles, again. The median number
of citations and the median of AS of these 9 articles
were 286 (IQR 200.5–445) and 13 (IQR 1–15),
respectively. The authors with the second most articles
were Iida and Rosenfeld with six articles. Iida’s arti-
cles had the median number of citations of 210.5 (IQR

Table 1. Altmetric Scores and Citation Numbers of T100 Articles, Ranked According to the Study Types

Study Type No. of Articles ASs Citiations

All article 100 4 (1–12) 191 (162.5–253.75)
Original scientific paper 47 3 (0–10) 182 (156–226)
Cross-sectional 10 1 (0.25–21.25) 160.5 (142.5–215)
Prospective, randomized clinical
trial

9 10 (4.5–27) 190 (147.5–263.5)

Prospective comparative study 8 1 (0.25–3) 204 (176–225)
Prospective observational study 8 2.5 (0–1,340) 163.5 (138–400)
Systemic review and meta-analysis 2 2 (NA) 338 (NA)
Animal study 2 1.5 (NA) 253.5 (NA)
Retrospective comparative study 1 0 (NA) 286 (NA)
Retrospective observational study 1 1 (NA) 248 (NA)
Cohort study 1 952 (NA) 277 (NA)
Postmortem study 1 13 (NA) 219 (NA)
Case series 4 1.5 (0.25–4.25) 169.5 (165–172.5)
Review 47 7 (3–12) 192 (164–268)
Conference paper 6 3.5 (2.25–44.75) 227.5 (159–362.5)

Values are represented as median (25%–75% IQR).
NA, not applicable.

Fig. 1. Colors of the altmetric donut.
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160.25–257.5) and the median of AS of 0 (IQR 0–
1.75). Rosenfeld’s articles had the median number of
citations of 152 (IQR 144–208) and median of AS of
2.5 (IQR 0.75–37.25). The median AS of the T100 list
was 4 (IQR 1–12) (Table 1). The article with the high-
est AS was titled ‟Ocular Findings in Infants With
Microcephaly Associated With Presumed Zika Virus
Congenital Infection in Salvador, Brazil” written by
Freitas, published in ‟Jama Ophthalmology” in 2016,
and its AS was 1,340. When the articles were evalu-
ated according to the publication years, the highest AS
was 24 (IQR 12–952) in 2016 while the highest num-
ber of citations was in 2010 with 239 (IQR 141–277)
(Table 2).
The T100 articles were written by 90 first authors

and published in 18 different ophthalmology journals
(Table 3). With 30 articles, ‟Progress in Retinal and
Eye Research” was the journal with the most publi-
cations on the T100 list. The impact factor was high-
est for the journal ‟Progress in Retinal and Eye
Research” while H index was highest for the journal
‟Ophthalmology.” When the journals were evaluated
in the ‟Scimago Journal and Country Rank” category,
there were 10 in Q1, 3 in Q2, 2 in Q3, and 3 in Q4.
When the articles were evaluated in the ‟Scimago
Journal and Country Rank” category, 87 of them
were published in Q1, five in Q2, three in Q3, and
5 in Q4 (Table 3). Topics on the T100 list evaluated
with 2 or less are listed together as ‟others.” Thirty-
six articles were published under the ‟others” topic.
The next most published topic was ‟Advanced Reti-
nal Imaging” with 18 articles (Table 4). When the
study topics were classified according to subtypes,
‟pathophysiology” related to retinal diseases was
the most published subtype with 21 articles (Table
5). Finally, we evaluated the article types, and there
were 47 original research articles, 47 reviews, and 6
conference papers (Table 1).

Correlation analysis results between AS, citation
number, ACpY, H index, IF, 5-year IF, published
year, and number of years since publication are
presented in Table 6. There was a weak correlation
between AS and other data, except for citation num-
ber. There was a positive moderate correlation
between ACpY and the year published, whereas there
was a negative moderate correlation with the number
of years since publication (Table 6).

Discussion

Citing an article when it is published is a feature of
scientific publishing and is considered an impact on
science.6 However, even if a scientific article makes an
important contribution to the field of science, it can
take a long time to be cited.7 In addition, authors cite
the articles they consider most important due to the
limitations on the number of sources allowed by the
journals. In turn, the article can be interacted with on
the social network within hours. This might increase
the visibility of the article. Thousands of pieces of
scientific content are shared on the internet every
day. Altmetric captures and collates the daily activity
of researchers on the internet and social media by
tracking a range of sources and reports on how much
engagement the posts get.8 However, because altmet-
rics are used by both the public and academics, they
are open to negative interferences (such as spam). In
addition, in a study conducted in the field of neurosur-
gery, it was shown that the articles of journals with
social media accounts have higher ASs compared with
articles from journals that do not have a social media
account.9 As a result, some journals are aggressive
about using social media to promote their articles
while others are not. That can have a big effect on
the ASs. Another issue is that popular topics can have
a lot of interaction, but more technical topics can have

Table 2. Altmetric Scores and Citation Numbers of T100 Articles, Ranked According to Published Years

Published Years of Articles No. of Articles ASs Citiations

2010 19 3 (0–10) 239 (177–309)
2011 22 3 (0–6.75) 191.5 (159.5–233)
2012 15 3 (1–7) 182 (149–226)
2013 9 7 (2.5–13.5) 219 (15–249)
2014 14 7 (2.5–16.5) 185 (165–225.25)
2015 10 3 (1–9.5) 179 (159.75–250)
2016 7 24 (12–952) 178 (141–277)
2017 3 4 (NA) 176 (NA)
2018 1 13 (NA) 340 (NA)
2019 0 NA NA
2020 0 NA NA

Values are represented as median (25%–75% IQR).
NA, not applicable.
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less interaction. Articles that are not newsworthy can
be difficult to resound on social media. Diseases that
affect society may be of interest in medical practice,
but other topics may be difficult to gain attention on
social media. However, unlike that, it can positively
affect the AS in audiences who do not read retinal
articles or journals. In our review of the literature,
the AS of an article on the ophthalmic effects of Zika
virus, which caused a pandemic in the world, was
1,340 while the AS of the most-cited article on optical
coherence tomography angiography and fundus fluo-
rescein angiography was 17, a remarkable example of
this situation.
In the literature we reviewed, the ‟imaging” of retinal

diseases was the most studied topic. Accordingly, the
most-cited article was on imaging. Owing to the treat-
ment possibilities offered, early diagnosis of retinal dis-

eases that cause blindness is important, and
accordingly, retinal imaging techniques continue to
develop rapidly. Likely, more advanced imaging tech-
niques (such as retinal molecular imaging) will develop
and more scientific studies will be conducted on this
subject.10 The prevalence of diabetic retinopathy, dia-
betic macular edema, and vision-threatening diabetic
retinopathy is estimated to be increasing in the diabetic
population.11 The prevalence of age-related macular
degeneration is also likely to increase as the elderly
population increases.12 As a result, the progressive dete-
rioration of vision associated with both age-related mac-
ular degeneration and diabetic retinopathy significantly
reduces the quality of life. Therefore, most retinal-
related articles were on these topics.
When we evaluated the pool of articles included in

the study by years, the articles published in 2010 were

Table 3. Journals With T100 Articles, Ranked According to the Number of Articles

Journal Name
No. of
Articles IF

5-Year
IF

H
Index

Q
Category AS of Articles

Citation No. of
Articles

Progress in Retinal and Eye
Research

30 14.86 14.384 141 Q1 7 (3.25–12) 221 (169.25–306.5)

Retina-the Journal of Retinal
and Vitreous Diseases

17 3.649 3.769 116 Q1 1 (1–3) 182 (168–219)

Ophthalmology 14 8.47 8.339 229 Q1 8.5 (6.25–15.25) 202.5 (152.25–
283.75)

Investigative Ophthalmology
and Visual Science

13 3.47 3.659 209 Q1 1 (0–3) 216 (165–255)

Jama Ophthalmology 4 6.198 6.109 190 Q1 27 (17–362.75) 295 (179.75–
502.25)

American Journal of
Ophthalmology

3 4.013 4.451 179 Q1 2 (1–3.5) 168 (166–170.5)

Acta Ophthalmologica 2 3.362 3.181 82 Q1 4.5 (3.75–5.25) 197.5 (175.25–
219.75)

Documenta Ophthalmologica 2 1.294 2.013 53 Q4 1.5 (0.75–2.25) 283.5 (256.75–
310.25)

British Journal of
Ophthalmology

2 3.611 3.402 146 Q1 66 (36.5–95.5) 225 (225–225)

Vision Research 2 2.61 2.359 157 Q2 20.5 (10.75–
30.25)

171.5 (161.25–
181.75)

Ophthalmologica 2 1.926 1.899 58 Q3 1.5 (0.75–2.25) 171 (160.5–181.5)
Eye 2 2.455 2.732 93 Q2 68.5 (34.25–

102.75)
165 (151.5–178.5)

Ophthalmic Surgery Lasers
and Imaging Retina

2 0.986 1.216 55 Q4 2.5 (1.75–3.25) 147 (142.5–151.5)

Current Opinion in
Ophthalmology

1 2.983 2.798 83 Q1 4 (NA) 268 (NA)

Arquivos Brasileiros De
Oftalmologia

1 0.617 0.857 26 Q4 24 (NA) 178 (NA)

Graefes Archive for Clinical
and Experimental
Ophthalmology

1 2.396 2.258 96 Q2 0 (NA) 177 (NA)

European Journal of
Ophthalmology

1 1.642 1.628 51 Q3 9 (NA) 174 (NA)

Survey of Ophthalmology 1 4.195 4.037 129 Q1 3 (NA) 139 (NA)

Values are represented as median (25%–75% IQR).
IF, impact factor; NA, not applicable.
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cited the most, as expected. Articles published in 2016
had the highest AS. This can be explained as a
reflection of the increase in social media usage over
the years in the AS.13 However, because the articles
published in recent years have not yet received many
citations, they are not included in our list and are not
included in the evaluation.
Articles published in ‟Progress in Retınal and Eye

Research” are likely to receive a large number of cita-
tions because the journal publishes reviews. For this
reason, it was the journal with the most articles in the
T100 list. This is an expected result because of the
high level of evidence from systematic reviews and
meta-analyses. However, most articles on the ‟patho-
physiology” of retinal diseases followed by articles on
‟advanced imaging modalities” did not receive much
attention on social media. Public health studies such as
epidemiology, follow-up, and rehabilitation might

have attracted more attention on social media. As a
matter of fact, epidemiological studies on Zika virus
reached high ASs in our review.
In a study conducted in the field of glaucoma in

ophthalmology, articles published in biomedical jour-
nals were examined and it was seen that there was a
moderate and strong correlation with the AS, the
number of citations, and the ACpY, respectively.14 In
our study, there was no correlation with the number of
citations and there was a weak correlation with the
ACpY. This difference might be due to including only
ophthalmology journals in our study or it might be due
to the fact that retinal articles are more technical and
less popular among general social media users. In a
study conducted in the field of emergency medicine, it
was found that the articles published in general med-
icine journals had higher ASs than emergency medi-
cine journals. However, the correlation between the

Table 5. Altmetric Scores and Number Citations of T100 Articles, Ranked According to the Study Topic Subtypes

Study Topic Subtypes No. of Articles ASs Citiations

Advanced imaging 19 3 (1–12) 226 (164–337)
Pathophysiology 21 7 (4–12) 226 (175–318.5)
Diagnostic 16 1 (0–3.75) 188.5 (165–223.5)
Treatment 16 10 (6.25–39.25) 191 (150–227.25)
Surgical 5 17 (8–130) 192 (139–354.5)
Medical 11 7 (2–37) 190 (153–225)
Pharmacological 2 2 247.5
Pathophysiologic with therapeutic 6 4 (0–13) 189.5 (173.5–226.25)
Genetics in retinal disease 3 3 188
Follow-up and prognostic 4 1 (0.25–2.5) 198.5 (141.5–276.5)
Physiology 5 9 (1–41.5) 161 (150.5–209)
Complication 1 3 (NA) 225 (NA)
Epidemiologic 2 682 (NA) 163.5 (NA)
Full review 2 7.5 (NA) 148 (NA)
Pathophysiology and epidemiology 2 1.5 (NA) 194.5 (NA)
Diagnostic and treatment 1 4 (NA) 162 (NA)

Values are represented as median (25%–75% IQR).
NA, not applicable.

Table 4. Altmetric Scores and Number Citations of T100 Articles, Ranked According to the Study Topics

Study Topics No. of Articles ASs Citiations

Imaging 18 3 (1–12) 198.5 (161.75–337.75)
Diabetic retinopathy 15 1 (0–3) 188 (173–255)
Age-related macular degeneration 13 13 (3.5–14.5) 182 (151–204)
Polypoidal choroidal vasculopathy
and central serous
chorioretinopathy

7 0 (0–4) 200 (192–286)

Anti-vascular endothelial growth
factor

5 7 (4.5–479.5) 225 (147.5–251.5)

Retinal glial cells 3 1 (NA) 226 (NA)
Infectious diseases 3 24 (NA) 178 (NA)
Others 36 6.5 (1–13.5) 192 (155–300.25)

Values are represented as median (25%–75% IQR).
NA, not applicable.
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AS and the number of citations was weak in general
medical journals and emergency medicine journals.8 In
a study conducted in urology journals in the field of
urology, the AS and the number of citations showed a
weak correlation.15 Again, in a study conducted in
radiology journals in the field of radiology, the AS
and the number of citations showed a weak correla-
tion.16 In a study in the field of orthodontics, similar to
our study, no relationship was found between the AS
and the number of citations.17 As a result, when an
article is published in general medical journals, its AS
may be higher than when it is published in branch
journals.
Our study had some limitations. In our study, we

only scanned ophthalmology journals. The inclusion
of general medical journals in the study may change
our AS results. Besides, highly cited articles on the
retina written by many valuable authors may not have
been included in our search because of not containing
the keyword ‟retina.” In addition, open access pub-
lished articles may affect AS results.
In conclusion, this is the first analysis of the AS

score of the 100 most-cited articles in the field of
‟retina.” It provides useful information as to which
topics attract greater attention in studies on the retina.
We found that the articles we reviewed showed a weak
correlation between the number of citations and ASs.
The AS is not sufficient to determine the scientific
value of articles and can be affected by many factors,
unlike traditional bibliometrics. The AS can reflect the
attention of the moment, but it may not reflect the true
lasting merit of the article. However, being a good
communicator in social media can support scientific
productivity and create social impact. Altmetrics can
show how much attention an article is getting and can
be important for journals to reach their target audience.
The AS can be used as a supporting metric, and its
importance may increase over time.

Key words: retina, altmetrics, altmetric score, tra-
ditional metrics, social media.

References

1. Flaxman SR, Bourne RR, Resnikoff S, et al. Global causes of
blindness and distance vision impairment 1990–2020: a systematic
review and meta-analysis. Lancet Glob Health 2017;5:e1221–e34.

2. Yorston D. Retinal diseases and vision 2020. Community Eye
Health 2003;16:19–20.

3. Prokofyeva E, Zrenner E. Epidemiology of major eye diseases
leading to blindness in Europe: a literature review. Ophthalmic
Res 2012;47:171–188.

4. Citrome L. Moving Forward With Article Level Metrics: Intro-
ducing Altmetrics. London,United Kingdom: Wiley Online
Library; 2015.

5. Melero R. Altmetrics–a complement to conventional metrics.
Biochemia Med 2015;25:152–160.

6. Durieux V, Gevenois PA. Bibliometric indicators: quality mea-
surements of scientific publication. Radiology 2010;255:342–
351.

7. Sud P, Thelwall M. Evaluating altmetrics. Scientometrics
2014;98:1131–1143.

8. Barbic D, Tubman M, Lam H, Barbic S. An analysis of alt-
metrics in emergency medicine. Acad Emerg Med 2016;23:
251–268.

9. Wang J, Alotaibi NM, Ibrahim GM, et al. The spectrum of
altmetrics in neurosurgery: the top 100 “trending” articles in
neurosurgical journals. World Neurosurg 2017;103:883–895.
e1.

10. Keane PA, Sadda SR. Retinal imaging in the twenty-first cen-
tury: state of the art and future directions. Ophthalmology
2014;121:2489–2500.

11. Xu Y, Wang A, Lin X, et al. Global burden and gender dis-
parity of vision loss associated with diabetes retinopathy. Acta
Ophthalmol 2020;99:431–440.

12. Wong WL, Su X, Li X, et al. Global prevalence of age-related
macular degeneration and disease burden projection for 2020
and 2040: a systematic review and meta-analysis. Lancet Glob
Health 2014;2:e106–e116.

13. Perrin A. Social media usage. Pew Res Cent 2015;125:52–68.
14. Bulut E, Celebi ARC, Dokur M, Dayi O. Analysis of trending

topics in glaucoma articles from an altmetric perspective. Int
Ophthalmol 2021:1–13.

Table 6. Correlation Between Metrics

AS Time Cited ACpY HI IF 5-Year IF Published Year NYsP

AS 1 0.0453 0.2291* 0.1987* 0.319* 0.2997* 0.3322* 20.2891*
Time cited 0.654 1 0.6321* 0.0835 0.1455 0.1459 20.1414 0.1354
ACpY 0.022† ,0.001† 1 0.1832 0.2841* 0.2792* 0.4871* 20.5219*
HI 0.047† 0.409 0.068 1 0.2704* 0.2749* 0.0486 20.0997
IF 0.001† 0.149 0.004† 0.007† 1 0.9968* 0.1805 20.231*
5-year IF 0.002† 0.148 0.005† 0.006† ,0.001† 1 0.1773 20.2278*
Published year ,0.001† 0.161 ,0.001† 0.631 0.072 0.078 1 20.9576*
NYsP 0.004† 0.179 ,0.001† 0.324 0.021† 0.023† ,0.001† 1

The values above the diagonal consisting of one value extending from the top left to the bottom right represent the ‟r” value, and the
values below represent the ‟P” value.
*Correlation coefficient (r) of statistically significant P values.
†P value ,0.05.
HI, H index; IF, impact factor; NYsP, number of years since publication.

288 RETINA, THE JOURNAL OF RETINAL AND VITREOUS DISEASES � 2022 � VOLUME 42 � NUMBER 2

Copyright © by Ophthalmic Communications Society, Inc. Unauthorized reproduction of this article is prohibited.



15. Nocera AP, Boyd CJ, Boudreau H, et al. Examining the cor-
relation between altmetric score and citations in the urology
literature. Urology 2019;134:45–50.

16. Rosenkrantz AB, Ayoola A, Singh K, Duszak R Jr. Alterna-
tive metrics (“altmetrics”) for assessing article impact in pop-

ular general radiology journals. Acad Radiol 2017;24:891–
897.

17. Livas C, Delli K. Looking beyond traditional metrics in ortho-
dontics: an altmetric study on the most discussed articles on the
web. Eur J Orthod 2018;40:193–199.
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