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Abstract
Bibliometric analysis is widely utilized to evaluate global research productivity in different research topics. However, to 
date, there has been no assessment of worldwide research productivity associated with Sjögren’s syndrome. Therefore, the 
aim of this study was to evaluate the global research productivity in the field of Sjögren’s syndrome using bibliometric 
analysis. The Web of Science database was scanned with the search terms ‘Sjögren’s syndrome’ and ‘Sjögren syndrome’ 
for publications in the period 2010–2019. Original articles and reviews were selected for analysis. The most active countries 
were determined, and the number of articles, citations, research productivity adjusted by population and gross domestic 
product were analyzed. A total of 3856 articles were identified from 65 different countries. A statistically significant trend 
was observed in the direction of increase (in terms of the number of articles; from 282 to 461) in the 10-year period. A 
total of 3004 (77.90%) articles were from high-income countries. The five most productive countries were the United States 
(n = 714, 18.51%), China (n = 428, 11.09%), Japan (n = 308, 7.98%), Italy (n = 299, 7.75%) and France (n = 249, 6.45%). 
When the number of articles was adjusted according to population, Norway was the most productive country, followed by 
Greece and the Netherlands. In analysis according to gross domestic product, Greece was the leading country, followed by 
Norway and the Netherlands. The results of this study demonstrated a remarkable growth in global research productivity 
on Sjögren’s syndrome between 2010 and 2019. More than three quarters of the articles were from high-income countries. 
When population and gross domestic product were considered, relatively small European countries came to the fore.
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Introduction

Sjögren’s syndrome (SS) is a systemic autoimmune disease 
that causes inflammation of the exocrine glands, primarily 
the salivary and lacrimal glands. This inflammatory process 
triggers dryness of mucosal surfaces and the development 
of sicca symptoms in the mouth and eyes [1]. SS, which 
predominantly affects females, is not limited to these effects 
and can cause systemic symptoms that mainly involve the 

musculoskeletal system, lungs, liver, kidneys, nervous sys-
tem, and vascular system [2, 3]. Epidemiological studies 
have reported confusing prevalence figures from 0.01% to 
more than 3% for SS [4]. Difficulties in diagnosis of the dis-
ease may have led to these conflicting prevalence results [5].

Bibliometric research is a frequently used and well-
established instrument for quantitatively and qualitatively 
assessing global academic productivity in specific areas [6]. 
Bibliometric analysis provides data on countries’ academic 
productivity, increase/decrease and trend of articles and dis-
tribution of papers in terms of country and language [7]. It 
is an important tool allowing the development and patterns 
of various scientific subjects to be followed. It also provides 
useful data to increase resources transferred to slow-pro-
gressing or underdeveloped scientific fields and to create 
new medical policies [8].

Bibliometric studies have been performed on various 
diseases and topics [6, 7, 9–11]. However, to date, there 
has been no evaluation of worldwide research productivity 
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associated with SS. The aim of this study was to evaluate 
the quantity and quality of academic publications associ-
ated with SS using the Web of Science (WoS) database. A 
secondary aim was to present the features of global produc-
tion in the field of SS. This study will be able of benefit to 
researchers in obtaining a holistic idea of SS and can be of 
guidance for future studies.

Materials and methods

The methodology of this study was based on similar bib-
liometric analysis in the literature [12, 13]. Data were col-
lected from the WoS database on May 12, 2020. WoS is the 
world’s leading database of scientific publications. Citations 
and other academic impact information can be obtained from 
the WoS database. This feature makes WoS a frequently used 
resource for bibliometric studies and scientific productiv-
ity researches. WoS provides ease of use, presents simple 
and advanced search tools. WoS covers highly cited and 
influential journals and has long established the standard 
for determining which citations are counted. WoS is more 
selective and strict; it is more demanding to index in its 
body. With strict inclusion criteria, WoS presents adequate 
studies for literature analysis. Therefore, WoS was used 
instead of other databases (Scopus, Google Scholar, Pubmed 
etc.) in this study. Additionally, WoS database was widely 
used in studies with similar methodology [14–17]. The WoS 
Core Collection was used to obtain the data. Topic search 
was selected and articles were listed using the search terms 
‘Sjögren’s syndrome’ and ‘Sjögren syndrome’ for the period 
of January 2010–December 2019. Such a path was followed, 
as both ‘Sjögren’s syndrome’ and ‘Sjögren syndrome’ were 
used in the literature. Original articles and reviews were 
selected for further analyses as in similiar bibliometric 
studies in the literature [13, 15, 18]. Meeting abstracts, let-
ters, editorial materials, case reports, books, book chapters, 
corrections, proceedings papers and other publication types 
were excluded from this study.

The total number of articles, year of article, country of 
article and citation data of article were recorded [12]. Jour-
nals indexed in the Science Citation Index Expanded (SCIE) 
and Emerging Sources Citation Index (ESCI) were noted 
separately. The total number of articles for each year (from 
2010 to 2019) was calculated. As in studies with similar 
methodology, when the authors were from different coun-
tries, the country of corresponding author was taken into 
consideration and accepted as the country of article [12]. 
The number of articles was analyzed considering the popu-
lation and gross domestic product (GDP) of the country. 
The population and GDP data were obtained from ‘https​
://www.cia.gov/libra​ry/publi​caito​ns/the-world​-factb​ook’. 
The total number of articles and citations for each country 

were recorded. The total number of citations was divided 
by the total number of articles to calculate the average num-
ber of citations [19, 20]. Thus, average number of citations 
was calculated for each country. The academic productiv-
ity of the countries was quantitatively evaluated according 
to the number of articles. Citation data were also assessed. 
Countries were categorised in four groups as high-income, 
upper middle-income, low middle-income and low-income, 
according to World Bank data [21].

Countries that were the source of at least 1% of the total 
number of articles in SS were accepted as the main active 
countries [15, 19, 22]. The contribution rates of countries 
were calculated by dividing the number of articles of each 
country by the total number of articles. The top five coun-
tries in terms of the total number of articles were deemed 
to be the ‘five most productive countries’. The top five 
journals in terms of the total number of articles published 
were accepted as ‘five active journals’ [12]. The five most 
productive countries in the five most active journals were 
determined and listed.

Ethics statement

No human participants/animals were enrolled. The data were 
provided from the Web of Science database so that ethics 
committee approval was not required for this study.

Statistical analysis

The Statistical Package for the Social Sciences version 20.0 
package program (SPSS Inc., Chicago, IL, USA) was used 
to analyze the results of the bibliometric analysis. Data were 
stated as number (n) and percentage (%). The yearly trends 
of SS articles from all over the world and the top five coun-
tries between 2010 and 2019 were evaluated using regres-
sion analysis. A value of p < 0.05 was accepted as statisti-
cally significant.

Results

Using the search term, “Sjögren’s syndrome”, 6134 pub-
lications were identified in the 10-year period of 2010 to 
2019. Using the search term, “Sjögren syndrome”, 7686 
publications were detected in the same date range. From 
these, original articles and reviews were selected, and arti-
cles not related to SS, articles related to Marinesco-Sjogren 
syndrome and Sjogren-Larsson syndrome were excluded. 
Additionally, publications listed in both search terms were 
evaluated once. Finally, a total of 3856 articles from 65 dif-
ferent countries were included for analysis. A statistically 
significant trend was detected in the direction of increase 
(in terms of the number of articles; from 282 to 461) in 

https://www.cia.gov/library/publicaitons/the-world-factbook
https://www.cia.gov/library/publicaitons/the-world-factbook
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SS-related articles (p < 0.001). A total of 3004 (77.90%) arti-
cles were sourced from high-income countries, 781 (20.25%) 
from upper middle-income countries and 71 (1.85%) from 
lower middle-income countries. No articles originated from 
a low-income country.

The five most productive countries were the United 
States (n = 714, 18.51%), China (n = 428, 11.09%), Japan 

(n = 308, 7.98%), Italy (n = 299, 7.75%) and France (n = 249, 
6.45%). When these countries were analyzed according to 
the number of articles in the ten-year period, a significant 
growth trend was detected in the United States, China and 
Italy (p < 0.05). No significant change was detected in Japan 
and France (p > 0.05). Over the years, the number of articles 
originating from China approached the number of articles 
originating from the United States and exceeded this by a 
minimal difference in 2019 (Table 1). However, the articles 
from the United States had a higher number of total cita-
tions and average citations than those from China (15597 
vs. 4712; 21.84 vs. 11.00) (Table 2).

The contribution rate values of the five most productive 
countries over the years were calculated. An increase in con-
tribution rate was found in China (from 3.88% to 13.88%) 
and Italy (from 7.09% to 9.32%). A decrease in contribu-
tion rate was detected in the United States (from 17.73% to 
13.44%), Japan (from 11.34% to 4.12%) and France (from 
11.70% to 5.63%) (Table 3).

A total of 21 countries met the main active country crite-
ria. These 21 countries were the source of the vast majority 
of articles (89.62%) (Table 2). Of the main active countries, 
17 were in the high-income country group, 3 were in the 
upper middle-income country group (China, Turkey, Mex-
ico), and 1 was in the lower middle-income country group 

Table 1   Yearly number of articles from the five most productive 
countries between 2010 and 2019

n number of articles

Year United 
states (n)

China (n) Japan (n) Italy (n) France (n)

2010 50 11 32 20 33
2011 46 19 20 15 17
2012 66 21 37 26 21
2013 58 40 28 28 23
2014 84 49 28 30 23
2015 96 50 41 42 29
2016 96 42 29 24 28
2017 81 60 27 33 27
2018 89 82 47 38 21
2019 62 64 19 43 26

Table 2   The main active 
countries in SS-related articles 
between 2010 and 2019

n number of articles, % percentage, SS Sjögren’s syndrome
na number of articles per million population
nb number of articles per $ 100 billion gross domestic product

Country n (%) na nb Total citations Average citations

United States 714 (18.51) 2.15 3.66 15597 21.84
China 428 (11.09) 0.30 1.68 4712 11.00
Japan 308 (7.98) 2.45 5.66 5004 16.24
Italy 299 (7.75) 4.79 12.94 6287 21.02
France 249 (6.45) 3.67 8.73 6376 25.60
South Korea 147 (3.81) 2.83 7.24 1544 10.50
United Kingdom 145(3.76) 2.20 4.96 2916 20.11
Netherlands 125 (3.24) 7.23 13.58 2452 19.61
Spain 124 (3.21) 2.49 7.06 2269 18.29
Germany 122 (3.16) 1.52 2.98 1744 14.29
Greece 110 (2.85) 10.37 37.93 2906 26.41
Turkey 108 (2.80) 1.31 4.95 866 8.01
Taiwan 101 (2.61) 4.27 8.55 1028 10.17
Brazil 91 (2.35) 0.42 2.80 929 10.20
Norway 85 (2.20) 15.56 22.36 1740 20.47
Sweden 72 (1.86) 7.05 14.11 1541 21.40
Australia 54 (1.40) 2.12 4.35 1414 26.18
Canada 50 (1.29) 1.32 2.82 1046 20.92
Mexico 45 (1.16) 0.34 1.82 371 8.24
Israel 42 (1.08) 4.84 13.54 1345 32.02
India 41 (1.06) 0.03 0.43 178 4.34
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(India). When the number of articles was calculated per 
million population, Norway (15.56) was the most produc-
tive, followed by Greece (10.37) and the Netherlands (7.23). 
In calculations performed according to GDP, Greece was 
the most productive (37.93), followed by Norway (22.36) 
and the Netherlands (13.58). In the assessment of total 
citations, the United States had the highest number of cita-
tions (15597), followed by France (6376) and Italy (6287). 
According to the average number of citations, Israel (32.02), 
Greece (26.41) and Australia (26.18) were in the top three 
(Table 2).

A total of 3641 (94.42%) articles were published in 
journals indexed in SCIE. The total citations and average 
citations of these articles were 65726 and 18.05, respec-
tively. A total of 2873 (78.90%) articles were sourced from 
high-income countries, 720 (19.78%) from upper middle-
income countries and 48 (1.32%) from lower middle-income 
countries.

A total of 215 (5.58%) articles were published in jour-
nals indexed in ESCI. The total citations and average cita-
tions of these articles were 893 and 4.15, respectively. A 

total of 131 (60.93%) articles were sourced from high-
income countries, 61 (28.37%) from upper middle-income 
countries and 23 (10.70%) from lower middle-income 
countries.

The five most active journals were evaluated in the 
five most productive countries (United States, China, 
Japan, Italy, and France). Arthritis & Rheumatology (AR) 
ranked first in the United States, Clinical Rheumatology 
(CR) ranked first in China, Modern Rheumatology (MR) 
ranked first in Japan, Clinical and Experimental Rheuma-
tology (CER) ranked first in Italy, and Reveu- De Medicine 
Interne (RMI) ranked first in France (Table 4).

The top five journals were listed according to the num-
ber of articles published on SS. CER was in the first place 
(n = 140, 3.63%), followed by Rheumatology (n = 105, 
2.72%), CR (n = 100, 2.59%), Plos One (n = 94, 2.43%) 
and Journal of Autoimmunity (JA) (n = 90, 2.33%), respec-
tively. The top five countries in these five most active jour-
nals are presented in Table 5. Italy, Italy, China, USA and 
Greece ranked first in CER, Rheumatology, CR, Plos One, 
JA, respectively, and the United States was on the list of 
all five journals.

The top five journals indexed in ESCI were listed 
according to the number of articles. RMD Open was in 
the first place (n = 16, 7.44%), followed by Reumatologia 
Clinica (n = 11, 5.11%), Current Rheumatology Reviews 
(n = 8, 3.72%), Clinical Ophthalmology (n = 8, 3.72%) and 
Revista Cubana de Reumatologia (n = 6, 2.79%).

After the exclusion criteria, it was determined that 81 
(2.10%) articles were published in Rheumatology Inter-
natonal (RI). Average number of citations per article was 
calculated as 11.14 for RI. This value was calculated as 
11.90 for CER, 23.22 for Rheumatology, 6.99 for CR, 
17.09 for Plos One and 39.25 for JA. Articles originating 
from 29 different countries were determined. The top five 
countries in RI were Turkey (n = 9, 11.11%), South Korea 
(n = 9, 11.11%), Spain (n = 6, 7.40%), China (n = 5, 6.17%) 
and Japan (n = 4, 4.93%).

Table 3   Contribution rate of the five most productive countries 
between 2010 and 2019

% percentage

Year United states 
(%)

China (%) Japan (%) Italy (%) France (%)

2010 17.73 3.88 11.34 7.09 11.70
2011 17.76 7.33 7.72 5.79 6.56
2012 19.18 6.10 10.75 7.55 6.10
2013 19.46 13.42 9.39 9.39 7.71
2014 21.87 10.15 7.29 7.81 5.98
2015 21.69 11.79 9.66 9.90 6.83
2016 20.77 9.09 6.27 5.19 6.27
2017 18.24 13.51 6.08 7.43 6.08
2018 17.87 16.46 9.43 7.63 4.21
2019 13.44 13.88 4.12 9.32 5.63

Table 4   The five most active 
journals in the five most 
productive countries

n number of articles, A&R Arthritis & Rheumatology, CI Clinical Immunology, IOVS Investigative Oph-
thalmology & Visual Science, ART​ Arthritis Research & Therapy, CR Clinical Rheumatology, IJRD Inter-
national Journal of Rheumatic Diseases, CER Clinical and Experimental Rheumatology, MR Modern 
Rheumatology, CEI Clinical & Experimental Immunology, IJMS International Journal of Molecular Sci-
ences, ART​ Arthritis Research & Therapy, AI Autoimmunity Reviews, JA Journal of Autoimmunity, RMI 
Reveu-De Medicine Interne, JBS Joint Bone Spine, ANR Annals of the Rheumatic Diseases

Rank United states (n) China (n) Japan (n) Italy (n) France (n)

1 AR (23) CR (38) MR (45) CER (40) RMI (18)
2 Plos one (21) IJRD (15) Plos one (11) AI (16) JBS (16)
3 CI (20) Medicine (14) CEI (10) Rheumatology (16) JA (16)
4 IOVS (18) Plos one (10) IJMS (8) ART (11) ARD (14)
5 ART (16) CER (8) ART (7) JA (8) Medicine (10)
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Discussion

The productivity trends on different topics should be 
determined to ensure medical/academic development and 
proper resource management. Bibliometric analysis can be 
utilized to assess publication productivity and reveal con-
tributions from different parts of the world. This is the first 
study to use bibliometric analysis to evaluate SS articles 
globally. A significant increase in the number of SS arti-
cles was detected between 2010 and 2019. More than three 
in four of the articles originated from high-income coun-
tries. The United States ranked first in the total number of 
articles and citations. Over the years, China approached 
the United States in terms of the number of articles and 
exceeded that number in 2019. Considering the citation 
data, it is clear that China should also improve publication 
quality. European countries were at the forefront when the 
analysis was performed according to GDP and population.

According to the total number of articles, the United 
States, China, Japan, Italy and France were in the five 
most productive countries. Thus, it can be considered 
that the United States has a prominent role in the SS 
field. This result is not surprising as it has been revealed 
that the United States is the most productive country in 
many different topics [14, 19, 23–25]. However, China 
has increased publication productivity in recent years and 
passed the United States in 2019. China’s population can 
be a factor in this situation, as a larger population will have 
a greater number of researchers and patients. In parallel 
with the development in the Chinese economy, increased 
financial support for medical research may be another rea-
son [26]. According to these data, it can be predicted that 
China will have an increasing impact on global academic 
productivity in the near future.

The United States was seen to be the country with the 
highest total number of citations, which can be attributed 
to it also being the country with the highest total number 
of articles. Considering the difference between the United 
States and China, it can be accepted that not only the num-
ber of articles but also high quality increased the number 
of citations. Although China had the second highest total 
number of articles, it was in fifth place in the total number of 

citations. These results demonstate that China should make 
more effort to increase research quality.

In various bibliometric studies, the productivity rates of 
high and non-high-income countries have been evaluated 
and a ratio of 9/1 has been defined in favor of high-income 
countries. In the current study, although more than three 
quarters of the articles were from high-income countries, an 
increase was detected in the number of articles sourced from 
middle-income countries [19, 27]. China, Brazil, Turkey, 
Mexico and India in the main active country group led to 
this result, with increased publication production from China 
in particular. Problems in the publication contribution of 
low-income countries can be attributed to medical policies, 
research funds, and the number of researchers.

When the results were adjusted according to population 
and GDP, European countries including Norway, Greece and 
the Netherlands came to the fore. These results suggest that 
relative productivity is very high in these countries, and it 
can also be concluded that these European countries have 
used financial and human resources efficiently. Israel, Greece 
and Australia ranked in the top three according to the aver-
age number of citations. It was noteworthy that China was 
not at the forefront in terms of these data, thereby demon-
strating that the three aforementioned countries produced 
relatively few but high-quality articles.

Most of the articles were published in journals indexed 
in SCIE. There was a notable difference in the average 
number of citations in favor of articles published in jour-
nals indexed in SCIE (18.05 vs. 4.15). This result suggests 
that journals indexed in ESCI should be more selective and 
have a long way to go in terms of quality. Considering the 
journals indexed in SCIE, a decrease was detected in the 
rate of high-income country originated articles in journals 
indexed in ESCI. In addition, there was an increase in the 
rate of articles from upper middle-income and lower middle-
income countries in journals indexed in ESCI. The fact that 
researchers from upper middle-income and lower middle-
income countries submit articles that cannot be published 
in SCIE journals to ESCİ journals may explain this result.

The five most active journals were assessed in the five 
productive countries. AR ranked first in the United States, 
CR ranked first in China, MR ranked first in Japan, CER 

Table 5   Top five countries in 
the five most active journals

n number of articles, CER Clinical and Experimental Rheumatology, CR Clinical Rheumatology, JA Jour-
nal of Autoimmunity

Rank CER (n) Rheumatology (n) CR (n) Plos one (n) JA (n)

1 Italy (40) Italy (16) China (38) United States (21) Greece (26)
2 United States (13) United Kingdom (15) United States (7) Japan (11) France (16)
3 Spain (12) Netherlands (11) Taiwan (6) China (10) Italy (8)
4 Netherlands (10) United States (11) Brazil (5) Taiwan (8) United States (7)
5 South Korea (10) France (9) Turkey (5) Norway (6) Netherlands (6)
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ranked first in Italy, and RMI ranked first in France. These 
results suggest that journals tend to publish articles from 
the countries in which they are located. Examples from 
AR—United States, MR—Japan, CER—Italy and RMI—
France support this view. This may be due to the tendency 
of researchers to submit articles to journals in their region, 
and previous habits.

The top five journals were CER, Rheumatology, CR, 
Plos One and JA, respectively. It showed that these journals 
had a major role in the development and sharing of litera-
ture related to SS. The top five countries in these five most 
active journals were evaluated. Italy, Italy, China, USA and 
Greece ranked first in CER, Rheumatology, CR, Plos One, 
JA, respectively. The United States was on the list of all five 
journals. These results revealed the influence of the United 
States and Italy in the top five journals.

This study had some limitations arising from bibliometric 
study methodology. Non-English language publications were 
not included in the study. Even if written in English, publica-
tions not listed in the WoS database could not be evaluated. 
Therefore, the results may change in research conducted on 
a different database, such as Scopus or Google Scholar. The 
reasons for choosing WoS as a data source were that it is 
the most reliable database for citations and it has been used 
commonly in bibliometric studies in the literature. Differ-
ent results may be observed from bibliometric analysis per-
formed at a different time interval. Self-citation could not be 
evaluated. Despite these limitations, taking into account the 
objective and comprehensive methodology, this study can 
still be considered to provide a correct view of the global 
publication productivity associated with SS.

Conclusion

In the yearly evaluation, the number of SS articles tended to 
increase rapidly between 2010 and 2019. More than three 
quarters of the articles were provided from high-income 
countries. Although the United States was the most produc-
tive country, China’s rise should not be overlooked. The 
number of articles from China exceeded the United States 
in 2019, but it is clear that China should make more effort 
to improve publication quality. Taking population and GDP 
into consideration, relatively small European countries came 
to the fore.
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