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ABSTRACT Objective: The Organization of Turkic States (OTS) was
established to produce cooperation between the countries of the Turkic
World in fields such as education and health. This study was conducted
to evaluate the publication performance in the field of medicine in the
Turkish World between the years 2012-2021. Material and Methods:
The scientific efficiency of OTS countries and Turkmenistan in the field
of medicine was examined using the Scopus database. Data such as the
total number of articles, the number of citations, and the H-index were
analyzed. Results: The ratio of the publications published by OTS
countries in the field of medicine to the publications published in the
world is 2.1%. Tiirkiye generated 96% of the publications from the OTS
countries. Following Tiirkiye, Kazakhstan, Azerbaijan, Uzbekistan,
Kyrgyzstan, and Turkmenistan had 1.8%, 0.8%, 0.69%, 0.4%, and
0.01% of the publications, respectively. It was observed that the scien-
tific publications producted by the countries were in an increasing trend.
Howewer the low number of citations of the publications was striking.
Conclusion: Although OTS countries have progressed remarkably with
time in medical publications, the countries that split from the Soviet
Union have a lot of room for scientific productivity. Countries them-
selves or OTS entirely should take steps toward the formation and im-
provement of the scientific landscape.

Keywords: Bibliometrics; Central Asia; Eurasia;
Organization of Turkic State

OZET Amag: Tiirk Devletleri Teskilat: (TDT), Tiirk diinyas: tilkeleri
arasinda egitim ve saglik gibi alanlarda is birlikleri tiretmek i¢in kurul-
mustur. Bu ¢alisma, 2012-2021 yillar1 arasinda TDT iilkeleri bilim in-
sanlarinin tip alaninda yaptiklar1 bilimsel yaymlarin performansini
degerlendirmek amactyla yapilmistir. Gere¢ ve Yontemler: TDT {il-
keleri ve Tirkmenistan’in tip alanindaki bilimsel etkinligi Scopus veri
tabani kullanilarak incelenmistir. Toplam makale sayisi, atif say1si, H-
indeksi ve yayin trendleri gibi veriler analiz edilmistir. Bulgular: Se-
cilen zaman araliginda, TDT iilkelerinden bilim insanlarinin iirettikleri
bilimsel yaymlar diinya genelinin %2,1’ini olusturuyordu. TDT iilke-
lerinden bilim insanlar tarafindan iiretilen yayinlarin %96’sinin Tiirk
bilim insanlar tarafindan tiretildigi goriildi. Tiirkiye’nin ardindan tire-
tilen yaynlarin %1,8’ini Kazakistan, %0,8’ini Azerbaycan %0,69’unu
Ozbekistan, %0,4*{inii Kirgizistan ve %0,01’ini Tiirkmenistan’n olus-
turdugu goriildii. Ulkelerin iirettikleri bilimsel yayinlarim artis trendinde
oldugu goriildii. Ancak genel olarak ¢ikan yaymlarin atif sayilarindaki
diisiikliik dikkat ¢ekiciydi. Sonug: Tip alaninda yayinlarda TDT iilke-
lerinde zamanla birlikte ilerleme goze ¢carpmakla birlikte 6zellikle Sov-
yet Sosyalist Cumhuriyetler Birliginden ayrilan tilkelerin hala alacaklar
¢ok yol oldugu goriilmektedir. Tek tek iilkeler ya da TDT ile birlikte il-
gili tilkelerde bilimsel ortamlarin olusturulmasi, dikkate alacak sekilde
politikalar gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Bibliyometri; Orta Asya; Avrasya;
Tiirk Devletleri Teskilati

After Soviet Russia’s dissolution, Azerbaijan,
Kazakhstan, Kyrgyzstan, Turkmenistan, Uzbek-
istan, and Turkmenistan with Tirkiye have
been collaborating thanks to their shared history,
culture, and language. One of the latest examples
is the Organization of Turkic State (OTS), founded

to develop mutual strategies in education, health,

economy, and tourism. Turkmenistan is in observer
status at OTS. OTS countries have many natural
sources and a population of 161 million people,
which makes them one of the largest communities
in the world. However, they lag behind developed
nations in the number and impact of medical
studies.!?
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Research in the medical field has a linear cor-
relation with a country’s economic growth, sustain-
able long-term development, and improvement of
living standards and quality.>* As science and tech-
nology advance, a significant increase in scientific
publications in the medical field has been noted.*
Generation of new information occurs as a result of
the contributions of researchers from different coun-
tries and institutions.’” One of the foremost indica-
tors of contribution to the generation of new
information is the number of original scientific pub-
lications made by the country or the institution.>®
Bibliometric analyses are practical and reliable
methods to infer scientific or academic performance
or productivity on a predetermined topic or period.’
There is an emerging interest in measuring and com-
paring the productivity of different countries in
many scientific fields, including medicine. OTS
countries, despite a young union, should not be ex-
cluded from the discussion.

To the best of our knowledge, there is no com-
prehensive study that reveals the contribution of OTS
countries to the scientific literature in the field of
medicine and in other health-related fields. The aim
of this descriptive bibliometric study is to analyze the
scientific publication efficiency of OTS countries, to
compare countries within themselves and to investi-
gate their contribution to the world medical literature
on a country basis.

I MATERIAL AND METHODS

The OTS consists of five countries: Azerbaijan,
Kazakhstan, Kyrgyzstan, Tiirkiye, and Uzbekistan, in
alphabetical order. Turkmenistan is an observer coun-
try of the OTS.

Bibliometric analyses allow us to analyze the
studies published in a scientific field by various in-
stitutions or individuals in a specific period, quanti-
tatively assess the relationship between these
publications, and compare the differences between
countries. The scientific contributions of OTS coun-
tries and Turkmenistan, which hold the observer sta-
tus in OTS, in the medical field in the last ten years
were investigated separately.
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SEARCH STRATEGY

Scopus retrieved the required literature. Scopus cov-
ers more than 23 thousand active titles from over
11,000 publishers in the life sciences, social sciences,
physical sciences, and health sciences. The use of
Scopus was due to its advantages, which make it suit-
able for such studies.?

In addition, Scopus makes the bibliometric anal-
ysis of the retrieved literature easier. In addition, Sco-
pus makes it possible to determine the number, type,
country, or institution from which it originated, cita-
tion count, and field-weighted citation impact
(FWCI) of scientific publications within a specific
period. Scopus uses the institutional addresses of re-
searchers to determine the scientific publications of
countries. In this study, the scientific publications
were in the medical field, of which any researchers
were affiliated with an institution within OTS coun-
try borders and which were published in magazines in
the Scopus database. The period was ten years (1 Jan-
uary 2012-31 December 2021). The screening was
performed on 28 December 2022. The screening took
place on a single day to prevent citation changes due
to the passage of time. Articles, letters, review arti-
cles, notes, conference papers, book chapters, edito-
rials, errata, short surveys, books, retracted articles,
data papers, reports, and undefined publications were
analyzed. The citation numbers account only for ci-
tations from the journals scanned on Scopus. If any of
the researchers of a publication were affiliated with
more than a single institution and one of the institu-
tions was from an OTS country, the publication was
a scientific product of that country. If the researchers
of a publication were affiliated with more than one
institution within different OTS countries, the publi-
cation was the scientific product of both countries.
(For instance, if the first researcher of a publication is
from Kazakhstan and the second researcher is from
Tiirkiye, that publication was acknowledged as a sci-
entific product of both Tiirkiye and Kazakhstan). The
publications of researchers affiliated with universi-
ties co-operated by different countries, such as Inter-
national Ahmet Yesevi Turkish-Kazakh University,
are acknowledged as scientific products of Kaza-
khstan. Similarly, the publications of researchers af-
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filiated with Kyrgyzstan-Tiirkiye Manas University
were the scientific product of Kyrgyzstan.

STATISTICAL ANALYSIS

The study primarily aimed to determine the number
of publications according to years as a demonstration
of the contribution of OTS countries to the medical
sciences. The countries were sorted by academic pro-
ductivity. The total number of scientific publications,
international and national publications (publications
with researchers or researchers that are from a single
country), publications per million people, and the av-
erage growth ratio were productivity indicators.

The total citation count, citation count per arti-
cle, FWCI, and Hirsch index (H-index) were the sci-
entific impact indicators. Data such as article count,
country distribution of authors, publication year, av-
erage citation per article, and FWCI were from the
Scopus database. H-indices of countries for 2021 were
from the Scimago website.” The population of the
world and member countries are analyzed using data
from the World Bank.!” Microsoft Word and Excel
created the tables and graphs. The growth rate was ac-
cording to the following formula: ((a complete data
year value- start year value)/start year value)*100).
Field-weighted Citation Impact in SciVal indicates
how the number of citations received by an entity’s
publications compares with the average number of ci-
tations received by similar publications in the data
universe. The Scopus database calculates the FCWI
automatically. In addition, the following parameters
were at the analysis: the language of publications,
document type, and journal category (quartile). The
primary aim of this study is to determine the scientific
productivity of OTS countries in the medical field.
Therefore, no hypothesis test was present.

ETHICAL STATEMENT

Simple descriptive statistical measures, such as arti-
cle count, ratio, sum, percentage, and mean were
used. Since this study is bibliometric, consent from
an ethical committee was not necessary.

I RESULTS

A total of 176,215 scientific publications in the med-
ical field between 2012 and 2021 from the Scopus
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database that had at least one researcher affiliated
with an institution within an OTS country were ana-
lyzed. This number comprised 2.1% of the publica-
tions worldwide during the same period. Tiirkiye
generated 96% of the publications from the OTS
countries. Following Tiirkiye, Kazakhstan, Azerbai-
jan, Uzbekistan, Kyrgyzstan, and Turkmenistan had
1.8%, 0.8%, 0.69%, 0.4%, and 0.01% of the publica-
tions, respectively. The percentage of publications
from Tiirkiye, of which all researchers were affiliated
with an institution only in Tirkiye, was 86.8%. On
the other hand, only 10% of Turkmenistan’s publica-
tions had researchers only affiliated with institutions
from Turkmenistan. The citations per publication
were highest in Kyrgyzstan, with an average of 128.8,
while the country with the lowest average citation
number was Uzbekistan, with only 4.9.

Kazakhstan has the highest growth rate, an as-
tounding 1,253%. The growth rate for Turkmenistan
could not be calculated because the country had no
publications in 2012. Tiirkiye surpassed the world av-
erage for the number of articles per million people
with 1993 publications. Kazakhstan and Uzbekistan
followed Tiirkiye with 168 and 146 articles per mil-
lion people, respectively. The countries with the low-
est FWCIs were Uzbekistan and Tiirkiye, with values
of 0.56 and 0.76, respectively. The country with the
highest H-index was Tiirkiye, with 363, with Kaza-
khstan coming next with 74 (Table 1). The total num-
ber of publications of OTS countries in 2012 was
14,760. This number rose to 24,350 in 2021. OTS
countries increased their number of publications con-
sistently except for 2017 and 2018, in which the num-
ber declined. In the last decade, Kazakhstan’s number
of publications increased consistently, similar to the
world trend in that period, while the total number of
publications from Uzbekistan increased dramatically
in 2020 and 2021 (Figure 1, Figure 2). Regarding the
publication type, most publications from all countries
were articles. Errata and retracted publication ratios
of all OTS countries lagged behind the world aver-
age for these document types (Table 2). The most
prevalent language of the publications was English
(72.6%). The country with the highest percentage of
publications in the Russian language was Azerbaijan
(31%). Across all OTS countries, the second most
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TABLE 1: Number and impact of the scientific publications of the Organization of Turkic States countries.
World Tiirkiye Kazakhstan Azerbaijan Uzbekistan Kyrgyzstan  Turkmenistan
IN publications 22,410 1,976 543 424 559 19
N publications 147,147 1,236 943 799 164 2
Total number of publications 8,032,002 169,557 3,212 1,486 1,223 723 21
Citations to IN publications 753,703 87,937 47,356 7,483 95,516 357
Citations to N publications 846,192 3,703 584 518 396 0
Total citations 107,286,505 1,599,895 91,640 47,940 8,001 95,912 357
Citations per article 134 94 28.5 32.3 6.5 132.7 17
Growth 46.3% 56.6% 1237.3% 124.7% 1067% 617% -
Avrticles per million people 1,017 2,000 169 146 85 108 3
FWCI 1 0.77 2.32 2.02 0.77 10.06 241
H-index (2021) 363 74 58 55 61 1

IN: International; N: National; FWCI: Field weighted citation impact; H: Hirsch.
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FIGURE 1: The graphic shows the publications status of the countries by the years.
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FIGURE 2: Distribution of publications in the World according to years.

prevalent publication language was Turkish (10.2%)
(Figure 3). When sorted according to their journal
quartiles, the country with the highest Q1 journal
ratio was Turkmenistan (73.7%), and the country

with the lowest Q1 magazine ratio was Azerbaijan
(12.2%). Azerbaijan (63.8%) and Uzbekistan
(54.6%) had the highest ratio of articles published in
Q4 journals (Figure 4).
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TABLE 2: Publication type.
Article Book/Book Chapter Conference Erratum/Retracted  Other (Review, Letter, Short Survey etc.)
Worldwide 5,496,443 283,783 204,742 91,516 1,950,934
Tiirkiye 137,694 2,434 2,902 531 25,984
Kazakhstan 2,927 53 207 - 2
Azerbaijan 1,340 8 18 5 183
Uzbekistan 848 12 227 1 81
Kyrgyzstan 568 2 13 9 128
Turkmenistan 19 1 - - 1
Languages
100%
8
29
75%
50%
25%
0%
Turkiye Kazakhstan Azerbaijan Uzbekistan Kyrgyzstan Turkmenistan
M English mTurkish ®Russian Other
FIGURE 3: Languages of publications.
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FIGURE 4: Journal categories of publications in quartiles (Q1, Q2, Q3, Q4).
I field and evaluating the scientific impact of individ-
DISCUSSION

uals, groups, and institutions.!" To the best of our
Bibliometric analysis is considered a valid and reli- knowledge, this paper is the first-ever bibliometric
able way of mapping the development of a scientific study regarding qualitative and quantitative data on
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the scientific productivity of OTS countries. The re-
sults demonstrate the disparity between OTS coun-
tries. Tlrkiye has, by far, the highest number of
publications by far, with 96.3% of total publications
from OTS countries. Tiirkiye is also the leading coun-
try in scientific publications per million people
among the OTS countries. Tiirkiye is one of the lead-
ing countries in the world in publications made in
emergency medicine and anesthesiology.>'> Although
the number of publications from Tiirkiye is high
among OTS countries, the number of citations does
not increase similarly. This fact means that the sci-
entific stage and infrastructure are not yet wholly ma-
ture compared to a more developed nation.>!?

The country with the highest number of citations
per article was Kyrgyzstan with 132.7 citations per
article, while Uzbekistan was the least cited with 6.5
citations per article. However, while 396 citations
were made to 164 articles that were produced solely
by Kyrgyzstan scientists, 84,692 citations were made
to 147,147 articles that were produced only by Turk-
ish scientists. The number of citations per article is
considered one of the most important indicators of
the impact of that article in the academic world." The
high number of citations can indicate that the article
is validated by other researchers and makes an im-
portant contribution to the field.'* Although the num-
ber of citations made to articles produced by OTS
countries with international partnerships seems high,
this may be misleading since multinational articles
with multiple authors cannot be attributed to a par-
ticular country. As the competence to publish in high-
impact journals develops, the number of citations per
article will increase, and therefore the articles will be
more effective.

OTS countries that gained independence after
the dissolution of the Soviet Union in 1991 had
markedly low numbers of publications (3.7%). These
countries were oriented toward Soviet Russia in terms
of education and science for decades, and researchers
were controlled and influenced by instructions pub-
lished by authorities from the central government of
Soviet Russia."” This may indicate that the research
culture may not have developed as in Western nations
because of the reasons above.
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In the bibliometric analysis performed in Eastern
European countries that are members of the Warsaw
Pact by Kozak and colleagues, countries’ scientific
output rose dramatically as the influence of the Soviet
regime weakened.'® In addition to the Soviet influ-
ence, other reasons for low levels of scientific pro-
ductivity may be as follows: inadequate allocation of
financial resources for medical research; inadequate
clinic and laboratory infrastructure; lack of re-
searchers; lack of or inadequate journals that are pre-
sent in indices such as Scopus, Web of Science, and
PubMed; underdeveloped editorial competence and
publication; scientific isolation; relatively high pub-
lication costs for open access journals; and lack of in-
terest in academic careers. Another critical factor may
be the limited knowledge of English in these soci-
eties, which is the primary language of scientific jour-
nals and platforms. In addition, several studies
suggest that low scientific productivity may stem
from a lack of democracy and liberties.!” Indeed, only
two scientific publications from Turkmenistan had
only researchers from Turkmenistan in the same 10-
year period. Additionally, international cooperation
increases the number and impact of publications.

Although OTS countries are insufficient in sci-
entific productivity, Kazakhstan, Uzbekistan, and
Kyrgyzstan have increased their scientific output by
12-, 10-, and 6-fold, respectively, in the last ten years.
The countries’ local policies might pave the way for
these promising increases. The legislation that was
enacted in 2012 in Kazakhstan stipulated that to be
an assistant professor or a professor, candidates must
have at least 2 or 3 articles in journals that had a 2-
year impact factor higher than zero.'® Likewise, the
dramatic increase in scientific publications in 2020
and 2021 may be partially attributed to the change in
government and the abolition of the isolationist
stance.!” Better still, it is notable that OTS countries
except Kyrgyzstan had lower numbers of errata and
retracted publications than the world average. The er-
rata and retracted publications ratio is 0.08% in
Uzbekistan and 0.3% for Azerbaijan and Tiirkiye,
while the world average is 1.1%. The number of er-
rata and retracted publications has not increased in
Kazakhstan and Turkmenistan in the last ten years.
Kyrgyzstan has the highest ratio of errata and re-
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tracted publications among OTS countries, at 1.24%,
which is higher than the world ratio. The ratio of er-
rata and retracted publications may be an indicator of
the tendency to publish in unethical journals. Mak-
ing publications in these types of journals may sig-
nificantly impede increasing scientific productivity
in OTS countries. The preference of researchers to
publish in journals may damage their reputations and
waste their publication potential. The requirement for
publication in international peer-reviewed journals
for academic progress may have resulted in an in-
creasing trend of scientific productivity in Tiirkiye
and other OTS countries (no data on Turkmenistan)
over the years.

OTS countries, besides Azerbaijan, made most
of their publications in English. OTS consists of non-
anglophone countries. Authors may face some diffi-
culty in publishing in Scopus or WoS-indexed
journals predominantly in English if they are non-
native speakers of English.”’ In OTS countries ex-
cept for Tiirkiye, several generations of researchers
had the training to write and publish in Russian.'®
This may be one of the most significant factors that
impart relatively lower scientific productivity of
OTS. Although English education is mandatory in
all member states, poor English writing abilities may
have forced the researchers to publish in lower-tier
journals with limited impact.'> This may be why
OTS countries generally published in Q3 and Q4
grade journals. Our article is the first study to inves-
tigate the scientific landscape in OTS countries to
this extent.

One of the main limitations is only screening the
Scopus database at the expense of others. Another
limitation is that self-citations were present during
the H-index calculations. Additionally, the H-indices
of countries that made publications with multiple
countries and researchers may be misleading. The
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number of scientists can affect the productivity of
countries, but the definition of scientists in Turkic
countries may differ from country to country. The in-
ability to access data such as the H-index and FWCI
on the Scopus database for 2022 is a significant lim-
itation.

I CONCLUSION

Although OTS countries have progressed remarkably
with time in medical publications, the countries that
split from the Union of Soviet Socialist Republics
have a lot of room for scientific productivity. Coun-
tries themselves or OTS entirely should take steps to-
ward the formation and improvement of the scientific
landscape.
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