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Abstract

Purpose Altmetric analyses are a new way of

assessing and sharing scientific knowledge. Tradi-

tional metrics and altmetric analyses highlight key

publications. The primary objective of this study was

to evaluate the social attention paid to highly cited

articles related to glaucoma in the recent English

literature and compare with traditional citation

metrics.

Materials and methods ‘‘Glaucoma’’ was entered as

a search term into Thomson Reuter’s Web of Science

database, and all articles related to the topic in the last

decade were identified. The 50 highly cited articles

(T50 list) were analyzed by topic, journal name, author

name, year of the publication and Altmetric Attention

Score (AAS). Descriptive statistics and Spearman

correlation test were determined with the use of SPSS.

Results According to bibliometric criteria, there

were 31,370 eligible articles and the median (range)

citation number was recorded as 181.5

(158.75–250.75). The T50 list was ranked with AASs

between 176 and 0. The median AAS was 5 (2.75–10).

The main subjects of the top 10 highly cited articles

were mostly related to follow-up and prognostics

about glaucoma (n = 3), while the main subjects of the

top 10 articles with the highest AAS were related to

genetics in glaucoma pathogenesis (n = 2), treatment

modalities (n = 2) and pathophysiology with thera-

peutics of glaucoma disease (n = 2). AASs and

citation number showed a positive moderate correla-

tion (r = 0.403 p = 0.004), although AASs did not

correlate with journal impact factor (r = 0.36

p = 0.01). No statistically significant correlation was

found for ASSs and citation numbers with H-index of

the journals on the T50 list.

Conclusions Bibliometric-based altmetric analyses

offer important but different perspectives regarding

article impact. This study provides valuable informa-

tion about trending topics related to glaucoma research

and its impact in both the academic literature and

social media

Clinical trial registration With regard to the data

characteristics of the manuscript, which is mainly

retrospective and international, the clinical trial reg-

istration process is theoretically not applicable to this

study.
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Introduction

Glaucoma is the second most important cause of

blindness worldwide, and it is also the most important

cause of inevitable blindness [1]. In fact, recent studies

estimated that the number of people aged 40–80 with

glaucoma worldwide in 2013 was 64.5 million, and

that number is expected to increase to 111.8 million in

2040 [2]. It is very important for scientists to reach the

most valuable studies in a short time in their own or

other fields of interest. Different metrics are used to

measure the quality of scientific articles. Almost all of

them are based on citations. Citation is the reference to

a published or unpublished source. In general, in the

scientific world, the citation of a journal is considered

to be a quantitative parameter that evaluates not only

the impact factor but also the author’s efficiency in the

realm of science. Although the quality of research

articles was traditionally measured by the number of

citations, it is not an adequate method for detecting

quality alone. For scientific articles that have a high

number of citations, a certain period of time must pass

after its initial publication [3]. Therefore, evaluation of

the content of the scientific papers in real time is

limited.

In recent years, accessibility to websites has

increased rapidly worldwide, and the number of social

media users expanded to almost 2.46 billion in 2017

[11]. One-third of people in the world are expected to

use social media in 2021 [11].With this increase of use

in social media, citation analysis of research has

started to focus on information gathered from social

media. With the emergence and spread of social media

(e.g., Twitter, Facebook, sharing papers on scientific

blogs), it has become an important method of sharing

scientific information. Thus, it has become more

important to measure the potential impact of citation

on the scientific community. This need for measure-

ment of quality introduced the concept of altmetrics, a

web-based measuring method that can analyze the

effects of published articles on social media platforms

quickly and dynamically. In 2010, altmetric created a

scoring system and was introduced to the scientific

community as a complement to traditional bibliomet-

rics [4]. Altmetrics was developed to be used in

conjunction with traditional citation impact metrics to

describe the impact of work, based not only on

quotation counts but also on metrics such as views,

downloads, or mentions on social media or news

media [5–7]. Altmetric scores are composite scores for

an article that mainly includes Twitter, Facebook,

Wikipedia, Mendeley (online reference management

and sharing portal), policy documents and traditional

media sharing. The more the article is shared, the

higher the altmetric score received [8]. The media

citation source also determines the weight of the score

received by a citation (Table 1). This score is called

‘‘Altmetric Attention Scores (AASs)/Altmetric score

(AS)’’. AASs are metrics and qualitative data that are

complementary to traditional citation-based metrics.

In this study, we aimed to analyze the top 50 highly

cited articles about the topic of glaucoma according to

social attention score with weighted scored citation

sources. The scientific categories of the journals in

which the articles are published, article types, the main

topic of the article and comparison of articles with

publication metrics were investigated. To our knowl-

edge, there is no prior study in the field of ophthal-

mology that provides an in-depth statistical analysis of

the relationship between altmetrics and traditional

bibliometrics.

Materials and methods

A search of the Web of Science (WoS) citation-

indexing database and research platform was com-

pleted with the use of the term ‘‘glaucoma’’ (Access

date: October 25, 2019). Article publication year was

filtered from 2009 to 2019 which covers the last

decade. Articles in the English literature and full

articles that were reached were obtained and sorted by

the number of citations for each article. This method

was initially developed by Paladugu et al. [9]. The

authors reviewed the articles independently. The main

acceptance criteria for the selection of the 50 highly

cited articles were related to the etiology, pathogen-

esis, diagnosis, treatment and prognosis of glaucoma

in the human health category. Articles whose main

subject was not related to glaucoma were excluded

from the study. From the high number of manuscripts

received, the 50 highly cited articles were identified

and ranked based on decreasing frequency of citations.

The dataset was then further evaluated and sorted

according to the title, first author, year of publication,

citation, average citation per year (AcpY), types of

study and the subject of the study. The 2018 year IF

was recorded for each journal publishing the articles.
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AASs were obtained by downloading the ‘‘Altmetric

it’’ function from the ‘‘Altmetric.com’’ website

(https://www.altmetric.com/products/free-tools/book

marklet/) (Access date: October 25, 2019) (Fig. 1).

The AASs were calculated automatically using an

automated algorithm based on the weighted count of

all the attention received by a research output

(Table 1). The score represents a weighted count of the

amount of attention that the altmetric company picked

up for each research output. AASs is based on three

main factors: volume, sources and authors. Each color

on the altmetric donut represents a different source of

attention (Fig. 2). The AASs and the altmetric donut

were designed to facilitate the identification of how

much and what kind of attention that specific research

has received [10].

Statistical analysis

Categorical variables were described using percent-

ages, and continuous variables were defined as median

and interquartile range (IQRs). The Spearman rank

correlation coefficient was used for assessing the

correlation between AASs, citation, ACpY, number of

years since publication and journal H-index (accord-

ing to SJCR) and IF (according to WoS). Spearman

correlation test, represented by ‘‘r’’ score, was cate-

gorized based on its value. An ‘‘r’’ score\ 0.19 was

interpreted as very weak, 0.2–0.39 as weak, 0.4–0.59

as moderate, 0.6–0.79 as strong and[ 0.8 as a very

strong correlation [11]. A p\ 0.01 value was consid-

ered to be statistically significant. The statistical

analyses were performed using SPSS version 21.0

(IBM Corporation).

Results

Based on the results conducted in Web of Science, we

found 31,730 articles related to the topic of ‘‘glau-

coma’’ that were published between 2009 and 2019.

Table 2 shows the top 50 highly cited articles (T50 list)

about glaucoma in the last decade with publication

year, first author, citation numbers, ACpYs and AASs

values. The citation number was ranked between 1132

and 149 (# 1 and # 50 in Table 2). The median citation

was 181.5 (IQR 158.75–250.75). The T50 list was

ranked between AASs 176 and 0. The median AASs

was 5 (IQR 2.75–10). The article with the highest

citation and AASs value on the T50 list was written by

Tham YC et al. [12], published in 2014, and the title of

the article was ‘‘Global Prevalence of Glaucoma and

Table 1 Sources of citation

and weighted scores by

altmetric.com

Source of citation Default weightings by altmetric

News 8

Blog 5

Policy document (per source) 3

Patent 3

Wikipedia 3

Twitter (tweets and retweets) 1

Peer review (Publons, Pubpeer) 1

Weibo (not trackable since 2015, but historical data kept) 1

Google ? (not trackable since 2019, but historical data kept) 1

F1000 1

Syllabi (Open syllabus) 1

LinkedIn (not trackable since 2014, but historical data kept) 0.5

Facebook (only a curated list of public Pages) 0.25

Reddit 0.25

Pinterest (not trackable since 2013, but historical data kept) 0.25

Q&A (Stack overflow) 0.25

Youtube 0.25

Number of Mendeley readers 0

Number of dimensions and web of science citations 0
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Projections of Glaucoma Burden through 2040 A

Systematic Review and Meta-Analysis.’’ Eight arti-

cles in the T50 list had no altmetric score yet (Table 2).

The 5 articles with the highest AASs were among the

top 10 articles with the highest citation number. T50

articles were published in 19 journals with the number

of articles per journal ranging from 1 to 15 (Table 3).

The highest number of articles was published (n = 11)

in 2009, 2011 and 2012 equally. Approximately one-

third of the articles in the T50 list (n = 15) were

published in the Ophthalmology journal. In the

reviewed articles, only one (# 1) article was published

in The New England Journal of Medicine which has

the highest IF and H-index, and two articles were

published in the Current Opinion in Ophthalmology

that has lowest IF (Table 3). The ‘‘Scimago Journal

and Country Rank’’ category of all journals was Q1.

While more than half of the articles in the T50 list

(n = 33) were original scientific papers, 11 articles

were review articles (Table 4). There were 3 and 7

articles, respectively, with the highest level of evi-

dence in the meta-analysis and randomized controlled

trial (RCT) study category according to the Scottish

Intercollegiate Guidelines Network (SIGN) [17]. Two

Fig. 1 Flowchart illustrating the article allocation process

Fig. 2 Altmetric donuts
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Table 2 Top 50 article by metrics (T50 list)

Rank Title Year First author Time

cited

Average

citation per

year

Altmetric

score

1 Global prevalence of glaucoma and projections of glaucoma burden

through 2040 a systematic review and meta-analysis

2014 Tham YC 1032 172 176

2 Glaucoma 2011 Quigley HA 559 62.11 18

3 The pathophysiology and treatment of glaucoma a review 2014 Weinreb RN 548 91.33 155

4 Detection of macular ganglion cell loss in glaucoma by Fourier-domain

optical coherence tomography

2009 Tan O 399 36.27 9

5 Mechanisms of disease: primary open-angle glaucoma 2009 Kwon YH 392 35.64 15

6 Treatment outcomes in the tube versus trabeculectomy (TVT) study after

five years of follow-up

2012 Gedde SJ 344 43 13

7 The molecular basis of retinal ganglion cell death in glaucoma 2012 Almasieh M 330 41.25 11

8 Optical coherence tomography angiography of optic disc perfusion in

glaucoma

2014 Jia Y 308 51.33 6

9 Glaucomatous damage of the macula 2013 Hood DC 290 41.43 1

10 Retinal Nerve fiber layer ımaging with spectral-domain optical coherence

tomography a variability and diagnostic performance study

2009 Leung CK 288 26.18 3

11 Cerebrospinal fluid pressure in glaucoma a prospective study 2010 Ren R 255 25.5 7

12 Genome-wide association study identifies susceptibility loci for open angle

glaucoma at TMCO1 and CDKN2B-AS1

2011 Burdon KP 253 28.11 4

13 Postoperative complications in the tube versus trabeculectomy (TVT) study

during five years of follow-up

2012 Gedde SJ 250 31.25 4

14 Optical coherence tomography angiography of the peripapillary retina in

glaucoma

2015 Liu L 240 48 12

15 Common variants near CAV1 and CAV2 are associated with primary open-

angle glaucoma

2010 Thorleifsson

G

239 23.9 15

16 Macular ganglion cell-ınner plexiform layer: automated detection and

thickness reproducibility with spectral domain-optical coherence

tomography in glaucoma

2011 Mwanza JC 234 26 4

17 Glaucoma diagnostic accuracy of ganglion cell-ınner plexiform layer

thickness: comparison with nerve fiber layer and optic nerve head

2012 Mwanza JC 217 27.13 6

18 Randomized evaluation of the trabecular micro-bypass stent with

phacoemulsification in patients with glaucoma and cataract

2011 Samuelson

TW

204 22.67 7

19 Quantitative OCT angiography of optic nerve head blood flow 2012 Jia Y 198 24.75 9

20 Molecular clustering identifies complement and endothelin induction as

early events in a mouse model of glaucoma

2011 Howell GR 197 21.89 6

21 Superpixel classification based optic disc and optic cup segmentation for

glaucoma screening

2013 Cheng J 194 27.71 10

22 Visual field progression in the collaborative ınitial glaucoma treatment

study the ımpact of treatment and other baseline factors

2009 Musch DC 194 17.64 0

23 Three-year follow-up of the tube versus trabeculectomy study 2009 Gedde SJ 192 17.45 10

24 Natural history of open-angle glaucoma 2009 Heijl A 185 16.82 3

25 Myopia as a risk factor for open-angle glaucoma: a systematic review and

meta-analysis

2011 Marcus,

Michael W

184 20.44 5

26 Antiglaucoma carbonic anhydrase inhibitors: a patent review 2013 Masini E 179 25.57 1

27 Biomechanics of the optic nerve head 2009 Sigal IA 178 16.18 0

28 Structural changes of the trabecular meshwork in different kinds of

glaucoma

2009 Tektas OY 172 15.64 3

29 Ability of cirrus HD-OCT Optic nerve head parameters to discriminate

normal from glaucomatous eyes

2011 Mwanza JC 171 19 3

30 Choroidal thickness measured by spectral domain optical coherence

tomography factors affecting thickness in glaucoma patients

2011 Maul EA 169 18.78 0
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of the meta-analysis articles were associated with

glaucoma epidemiology, and one was associated with

genetics in glaucoma pathogenesis. Five of the RCT

studies focused on glaucoma surgery or medical

treatment, while 2 of them were related to the

follow-up of glaucoma disease. Median citation

number and AASs values were 185 (159.5–237) and

5 (3–9), respectively, for original scientific papers. For

review papers, those values were 178 (IQR 158–330)

and 4 (IQR 1–11), respectively.

When the main topics of the articles related to

glaucoma in the T50 list were evaluated, the majority

were related to follow-up and prognostics (n = 11),

treatment modalities (n = 9), diagnostic approaches

(n = 9) and pathophysiology of the disease (n = 8)

(Table 5). The main topics of the top 10 articles with

the highest citation numbers were related to follow-up

and prognostic (n = 3) and pathophysiology and

therapeutics of the disease (n = 2), while the main

topics of the top 10 articles with the highest AASs

Table 2 continued

Rank Title Year First

author

Time

cited

Average

citation per

year

Altmetric

score

31 Blood pressure, perfusion pressure, and glaucoma 2010 Crish SD 168 16.8 2

32 Distal axonopathy with structural persistence in glaucomatous

neurodegeneration

2010 Caprioli J 168 16.8 0

33 Enhanced detection of open-angle glaucoma with an anatomically accurate

optical coherence tomography-derived neuroretinal rim parameter

2013 Chauhan

BC

167 23.86 9

34 Neuroprotective effects of intravitreal mesenchymal stem cell

transplantation in experimental glaucoma

2010 Johnson

TV

165 16.5 3

35 Macular and peripapillary retinal nerve fiber layer measurements by spectral

domain optical coherence tomography in normal-tension glaucoma

2010 Seong M 165 16.5 3

36 Definition of glaucoma: clinical and experimental concepts 2012 Casson RJ 161 20.13 4

37 Optic disk and cup segmentation from monocular color retinal ımages for

glaucoma assessment

2011 Joshi GD 160 17.78 3

38 Biomechanics of the human posterior sclera: age- and glaucoma-related

changes measured using ınflation testing

2012 Coudrillier

B

159 19.88 0

39 Common variants at 9p21 and 8q22 are associated with ıncreased
susceptibility to optic nerve degeneration in glaucoma

2012 Wiggs JL 158 19.75 27

40 Enhanced depth ımaging detects lamina cribrosa thickness differences in

normal tension glaucoma and primary open-angle glaucoma

2012 Park HYL 158 19.75 5

41 The genetics of primary open-angle glaucoma: a review 2009 Allingham

RR

158 14.36 0

42 Micro-invasive glaucoma surgery: current perspectives and future directions 2012 Saheb H 157 19.63 7

43 A randomized trial of brimonidine versus timolol in preserving visual

function: results from the low-pressure glaucoma treatment study

2011 Krupin T 157 17.44 9

44 Prevalence of primary open-angle glaucoma in Central South Korea the

Namil study

2011 Kim CS 155 17.22 1

45 Glaucoma and disability: which tasks are affected, and at what stage of

disease?

2009 Ramulu P 153 13.91 5

46 Latanoprost for open-angle glaucoma (UKGTS): a randomised, multicentre,

placebo-controlled trial

2015 Garway-

Heath DF

152 30.4 80

47 Reproducibility of peripapillary retinal nerve fiber layer thickness and optic

nerve head parameters measured with cirrus HD-OCT in glaucomatous

eyes

2010 Mwanza JC 152 15.2 0

48 Structure–function relationship and diagnostic value of macular ganglion cell

complex measurement using Fourier-domain OCT in glaucoma

2010 Kim NR 152 15.2 3

49 Under pressure: cellular and molecular responses during glaucoma, a

common neurodegeneration with axonopathy

2012 Nickells

RW

150 18.75 12

50 Null mutations in LTBP2 cause primary congenital glaucoma 2009 Ali M 149 13.55 0
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values were about the field of genetics in glaucoma

pathogenesis (n = 2), treatment modalities (n = 2) and

pathophysiology with therapeutics (n = 2).

The correlation between AAS, citation number,

number of years since publication (NYsP) and journal

IF and H-index is shown in Table 6. In our study, there

was a positive moderate correlation (r = 0.403

p = 0.004) between AASs and the number of citations,

and there was also a positive strong correlation

(r = 0.632 p = 0.001) between citation number and

ACpY (Fig. 3). However, there was a negative

moderate correlation (r = - 0.439 p = 0.001)

between AASs and NYsP. While citation number

was weakly correlated with IF (r = 0.389 p = 0.005),

a strong correlation was found between citation

number and ACpY (r = 0.793 p = 0.000). In correla-

tion analysis, no significant correlation was found

between citation number, H-index and NYsP. Also,

there was no significant correlation between AASs

with either H-index or IF. In addition, while there was

a positive moderate correlation (r = 0.495 p\ 0.001)

between ACpY and IF, ACpY and NYsP displayed

strong negative correlation (r = - 0.632 p\ 0.001).

No statistically significant correlation was found for

AASs and citation numbers with H-index of the

journals in the trending articles list (T50 list) published

in the recent glaucoma literature.

Discussion

When we analyze the English literature, in the last

decade, articles related to the early diagnosis of

glaucoma and the use of new imaging techniques in

the follow-up and the progression of the disease

became more prominent. In accordance with this

finding, our study showed that the majority of the

Table 3 Journals with top-50 articles, ranked according to the citations

Journal name Number of

articles

IF* Q

category**

H-

Index**

Ophthalmology 15 7.47 Q1 217

Investigative ophthalmology & visual science 6 3.38 Q1 186

American journal of ophthalmology 5 4.79 Q1 171

Experimental eye research 3 3.15 Q1 112

Progress in retinal and eye research 2 11.65 Q1 131

Current opinion in ophthalmology 2 2.53 Q1 79

IEEE transactions on medical ımaging 2 6.13 Q1 195

Lancet 2 53.25 Q1 700

Nature genetics 2 27.12 Q1 527

American journal of human genetics 1 8.85 Q1 280

Annual review of neuroscience 1 14.67 Q1 224

Biomedical optics express 1 3.48 Q1 67

Clinical and experimental ophthalmology 1 3.21 Q1 67

Expert opinion on therapeutic patents 1 2.86 Q1 61

Jama 1 47.66 Q1 622

Jama ophthalmology 1 6.66 Q1 180

Journal of clinical ınvestigation 1 13.25 Q1 447

New England journal of medicine 1 79.25 Q1 933

PLOS genetics 1 5.54 Q1 194

Proceedings of the National Academy of Sciences of the United States of

America

1 9.5 Q1 699

*IF: Impact Factor, 2018 Journal Citation Reports, Web of Science Group, 2019

**2019 Scimago Journal and Country Rank
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highly cited studies were related to imaging methods

and early diagnosis of glaucoma disease.

The traditional metrics to identify the quality,

distribution and impact of scientific research include

number of citations of each article and the impact

factor of the journal [13]. However, the use of social

media has increased with the use of the internet since

the 2000s, and the effect of social media has not been

taken into consideration in every field including

science. As a result, these developments within the

academic world revealed the concept of altmetrics,

which is a web-based metric system. Altmetrics or

alternative metrics are one of the novel social media

citation measures that can be used to investigate the

scientific research output. Altmetrics provides us with

measurements for different kinds of impact beyond

citations [14]. Due to the greater use of online social

media by scientists, general society, scientific journals

and academic research institutes, altmetric measure-

ment of the online impact of an article becomes even

more important [3, 15]. The 50 highly cited articles

related to glaucoma in the literature had a moderate

relationship between interest on social media and

interest in the academic world. Unlike other papers

stating the citation numbers in the field of

Ophthalmology, herein we compared traditional cita-

tion numbers with altmetrics values (AASs) in a

scientific way and found a statistically significant

correlation.

In previous studies, AASswere detected at different

ranges. Barbic et al. [14] found that AASs were

between 176 and 0 in their study about the field of

emergency medicine. Nocera et al. stated AASs values

between 144 and 0 in the field of urology [16]. In our

study, we found the AASs values were between 176

and 0. In addition, we found significant positive

correlation between AASs and the number of citations.

When we evaluate all of these studies, we think that

this correlation between AASs and citations will

increase more and more in the future with the

increasing importance of social media in information

sharing. When we evaluate the correlation between

AASs and ACpY, we determined that the articles that

retain their interest in the academic world have not lost

their interest in social media. The papers related to the

epidemiology of glaucoma had highest AASs and

citations, and this can be explained by the fact that the

topics regarding glaucoma prevalence, treatment and

rehabilitation were all related to public health

Table 4 Study types

Type-subtype Number of articles AS, median (IQR) Citations, median (IQR)

All article 50 5 (2.75–10) 181.5 (158.75–250.75)

Original scientific paper 33 5 (3–9) 185 (159.5–237)

Prospective comparative study 10

Prospective, randomized clinical trial 7

Cross-sectional 4

Systemic review and metaanalysis 3

Animal study 3

Prospective observational study 3

Case control study 2

Post mortem study 1

Review 11 4 (1–11) 178 (158–330)

Letters 2 9.5 (4-NA) 246 (239-NA)

Retrospective Report 1 0 (NA) 149 (NA)

Perspective 1 2 (NA) 168 (NA)

Chapter 1 12 (NA) 150(NA)

Conference paper 1 18 (NA) 559(NA)

NA not applicable; IQR interquartile range
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concerns. Therefore, these articles attract great atten-

tion both in the academic world and in social media.

We aimed to make the comparison between

altmetrics with traditional metric; therefore, we

included the 50 highly cited studies from the last

decade, although there are much more cited glaucoma

articles in the past years. As a result of the correlation

between the ‘‘AASs’’ of the T50 article in the last

decade and the ‘‘number of years since publication’’,

we realized that there was a negative correlation. This

negative correlation can be explained by the fact that

the articles published in the glaucoma literature in the

last few years attracted more attention in social media,

with the increase in the number of users in social

media in the same period.

In this study, we determined that while 36 of the

articles in the T50 list in our study were published in

journals that were only interested in the field of

ophthalmology, the other 14 articles were published in

general medical journals (Table 3). The top 3 journals

with the highest IF in descending order were The New

England Journal of Medicine, The Lancet and JAMA.

As a result of the top 5 article analysis with the highest

AASs and citation, more than half of the articles in

both groups were published in general medical

journals that were not specific to ophthalmology.

Table 5 Top-50 cited articles according to subject categories

Article topic Number of articles AS, median (IQR) Citations, median (IQR)

All article 50 5 (2.75–10) 181.5 (158.75–250.75)

Follow-up and prognostic 11 4 (3–9) 194 (160–288)

Advanced Imaging 5

OCT 3

OCT- Angio 3

Imaging 5

Fundus photo 2

Visual field 2

Treatment 9 7 (3.5–11.5) 179 (157–227)

Surgical 5 5

Medical 4 4

Diagnostic 9 3 (2–7.5) 169 (161.5–207.5)

Advanced ımaging 8

OCT 5

OCT- Angio 3

Pathophysiology 8 2.5 (.0–10) 170 (161.25–235.75)

Optic nerve axonal damage 3

Biomechanics effect of glaucoma 1

Glaucomatous optic neuropathy 1

Pathophysiology retinal ganglion cell death 1

Physiopathology of glaucoma subtypes 1

Hemodynamics of glaucoma 1

Genetics in glaucoma pathogenesis 6 5 (5–18) 177.5 (155.7–242.5)

Pathogenesis of POAG 5

Pathogenesis of CG 1

Epidemiologic 3 5 (1-NA) 184 (155-NA)

Pathophysiologic with therapeutic 2 85 (15-NA) 470(392-NA)

Diagnostic and therapeutic 2 11 (4-NA) 360 (161-NA)

AS Altmetric score, IQR interquartile range, OCT optical coherence tomography, POAG primary open-angle glaucoma, CG
congenital glaucoma, NA not applicable
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The presence of The Lancet and JAMA journals in both

groups reveals that these prestigious frequently read

journals are effective both in the academic world and

in social media even in the field of ophthalmology.

These journals also have early online issues at their

earliest convenience. Thus, this resulted in early

appearance of articles in social media. This could be

a reason for high AASs score. These journals have also

been on social media since 2009. When the journal

group publishing in the field of ophthalmology was

evaluated, a total of 15 articles were published in

Ophthalmology journal (IF: 7.47) based on AASs and

the highest citation article (# 1). This result reveals that

Ophthalmology journal published in the field of

ophthalmology has a high impact in both the academic

world and in social media.

Table 6 Correlation analysis

Citation number Average citations per year H-index Impact factor Number of years since publication

Altmetric score

r .403** .632** .242 0.36 - .439**

p .004 .000 .091 .010 .001

Citation number

r – .793** .191 .389** - .148

p – .000 .184 .005 .307

Average citations per year

r – – .259 .495** - .632**

p – – .069 .000 .000

H-index

r – – – .850** .013

p – – – .000 .928

Impact factor

r – – – – - .181

p – – – – .209

**Correlation is significant at the 0.01 level

Fig. 3 The relationship between altmetric score and number of citations or average citations per year
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The study types for the articles in the T50 list were

evaluated according to SIGN 50 criteria [17] (Table 4).

We determined that 10 of these studies had the highest

level of scientific evidence, while 17 of them had the

lowest level of scientific evidence. By evaluating the

first 3 articles with the highest AASs and citations

according to the level of scientific evidence, the

articles with the highest AASs were found to be

systemic reviews ? meta-analysis (# 1), review arti-

cles (# 3) and randomized control trials (RCT) (# 46).

Citations were found to be highest for articles in the

format of systemic review ? meta-analysis (# 1),

conference papers (# 2) and reviews (# 3). The top

cited 2 articles with the highest AASs and citation

were related to glaucoma epidemiology (# 1) and

glaucoma therapy (# 3). According to this finding, we

emphasize that the prevalence and treatment of

glaucoma in society are among the most highly

attractive glaucoma topics that the authorities pay

attention to both in the academic field and in the social

world of the internet. In addition to that, the third

article with the highest AASs (# 46) was a RCT study

and it was related to glaucoma treatment. We think

that glaucoma treatment indicates the trend in social

media and future studies about glaucoma treatment

may attract more attention in social media. Since

conference papers (# 2) are a professional information

sharing method, we found that while it seems more

valuable in the academic world, it has received very

poor interest on social media.

Intraocular pressure elevation, changes in the optic

nerve head with the use of direct fundoscopy and

defects in the standard automated perimetry (SAP)

must be presented in order to diagnose glaucoma.

However, the subjective evaluation of fundoscopic

examination and subjective results in SAP are the

main drawbacks in glaucoma diagnosis [18]. These

subjective evaluation methods in the examination

results involve their own handicaps for the accurate

management of glaucoma diagnosis and progression.

With technological advances, new computerized

imaging techniques in ophthalmology have emerged,

including Heidelberg retinal tomography, GDx and

OCT devices. In recent years, studies have focused on

the role of these computerized imaging technologies in

the diagnosis and follow-up of glaucoma, as they can

provide automatic, objective, reliable and precise

quantitative measurements of glaucomatous structural

damage [2]. With use of these technologies, glaucoma

will be diagnosed early and better monitoring of

progression could be possible. Regarding this topic,

the majority of the highly cited studies were related to

recently introduced advanced high-tech imaging

methods (OCT and OCT-angio).

Traditional metrics based on the number of cita-

tions have been used to determine the quality of

articles for a long time. However, these metrics need at

least 2–3 years to reach the real effect of the article.

The scientific community developed AASs based on

the need for other indicators that will show the real

impact of an article in academia in a shorter time rather

than a long time. However, AASs and traditional

metrics are not interchangeable parameters. Altmetric

score, which contains most of the data fromweb-based

social media posts, is designed to complement tradi-

tional metrics based on citations. AASs can monitor

where articles are shared and discussed among broader

audiences because they are updated in daily or real-

time feeds. It has certain benefits over traditional

metrics. It can measure the effect of scientific work

outside the academic community, the immediate

availability of information about an article’s reach

and influence and the ability to track how attention

changes over time. But altmetric scores assess the

attention given to an article, not the quality of an

article. Besides that, there is no clear relationship

between attention an article receives and its quality or

effect. For these reasons, the use and interpretation of

AAS should be made more carefully. Using AAS

alongside existing traditional metrics will provide a

different perspective on the impact and dissemination

of research. In the scientific realm, AASs is still

relatively novel so it is difficult to assess the true

impact. To determine the influence of AASs on

citations, more research is needed about whether

AASs can truly estimate citations over time.

As with most metrics, there are flaws to consider

when using altmetrics; as mentioned above, popularity

is not equal to quality. Articles of broad interest in the

research community (for example, studies about the

research literature itself) outperform articles that focus

on a particular area. Sensational articles such as non-

informative diets or strange and funny topics often

attract more attention than serious research [19]. As in

the traditional analysis of citations, altmetrics can be

influenced by temporal bias [15]. In this study, we only

used altmetric data offered by ‘‘altmetric.com’’. Due

to methodological (e.g., data collection selections) and
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reporting choices (e.g., data aggregation approaches),

social media metrics in each data aggregator may

differ and this involves both advantages and disad-

vantages [20]. Other tools such as ALS-PLOS, impact

story and Plum Analytics can also be used to track

altmetrics data. We did not conduct subgroup analysis

based on the subtype of the source of the attention.

Further studies are expected to focus on the difference

in the social media subsets. Altmetric score studies,

which will be accepted as an alternative article

evaluation or topic trend detection method, are not

sufficient evaluation methods, solely. We strongly

stress that comparisons must be made with the citation

numbers for each published article.

Conclusion

This current study provides useful information about

the impact of the top 50 highly cited glaucoma

studies in both academia and social media. Altmet-

rics score analysis is one of the novel measures of

citations in social media, but it is not sufficient to

determine the real scientific value of an article.

Altmetrics can be used as a complementary tool to

traditional analysis. We believe that the positive

correlation between AAS and citation will increase

with the dissemination of scientific information over

time on social media.
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