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ABSTRACT

Obijective: The applications of artificial intelligence in the field
of medicine are progressing at a remarkable speed. Within the
scope of this study, it is aimed to make a detailed examination
of the studies published on diabetes and artificial intelligence,
to determine any trends in these studies over time, to examine
which subjects have been researched more and to explain the
global interest in the subject.

Material and Methods: In this study, 2534 studies published
between 1985 and 2020 in the field of diabetes and artificial
intelligence were analyzed using the R programming language
through bibliometric data obtained from the Scopus database.
Correlation analysis, ANOVA and regression analysis were per-
formed to determine the relationship between the number of
articles and years.

Results: According to the analysis results, the number of pub-
lications between 1985 and 2015 was 604 and over the last 5
years, the number of publications have tripled to 1930. It was
found that the country with the highest number of publications
with 358 publications and 10426 citations was the United States
of America (USA). Moreover, in the analyzed studies, the most
used keywords and the use of these words together was also ex-
amined and the top 10 source platforms where the studies were
published most have been presented in the study. According
to regression analysis, it can be predicted that the number of
articles to be published for 2021 is 242.

Conclusion: As a result of the analysis in this study, it was deter-
mined that artificial intelligence and diabetes applications have

OzZET

Amag: Yapay zekanin sadlik alanindaki uygulamalar dikkat ¢eki-
ci hizla ilerlemektedir. Bu ¢alisma kapsaminda diyabet ve yapay
zeka konusunda yayinlanan calismalarin detayli bir incelemesinin
yapilmasi, calismalarin zaman icindeki egiliminin belirlenmesi,
hangi konularda daha fazla arastirma yapildiginin incelenmesi ve
konuyla ilgili kiiresel ilginin aciga ¢ikarilmasi amaglanmistir.

Gereg ve Yéntem: Bu calismada 1985-2020 yillari arasinda diya-
bet ve yapay zeka alaninda yayinlanan 2534 ¢alisma Scopus veri
tabanindan elde edilen bibliyometrik verilerle R programlama
dili kullanilarak analiz edilmistir. Yillara gére makale sayisi arasin-
daki iliskiyi aciga cikarmak icin, korelasyon analizi, varyans analizi
(ANOVA) ve regresyon analizi gerceklestirilmistir.

Bulgular: Yapilan analiz sonuglarina gére, 1985-2015 yillari
arasinda Uretilen yayin sayisinin 604 oldugu ve son 5 yildaki
yayin sayisinin bu sayiyr lGge katlayarak 1930’e c¢ikardigi tespit
edilmistir. Bununla birlikte, 358 yayinla en ¢ok yayin yapan ve
10426 atifla en cok atif alan tlkenin, Amerika Birlesik Devletleri
oldugu saptanmistir. Ayrica, incelenen arastirmalarda en ¢ok
kullanilan anahtar kelimeler ve bu kelimelerin bir arada kullani-
mi ve ¢alismalarin en ¢ok yayilandigiilk 10 kaynak platform da
arastirmada sunulmustur. Gergeklestirilen regresyon analizine
gore 2021 yili icin yayinlanabilecek makale sayisinin 242 olarak
tahmin edilmistir.

Sonug: Sonug olarak, yapay zekanin altin cagini yasadigi gu-
niimiizde, yapay zeké ve diyabet uygulamalarinin, kiresel baz-
da 6nemli arastirma konularindan biri haline geldigi saptanmis
olup, diyabeti dnlemek veya erken dénemde teshis etmek icin
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become one of the important global research topics in today’s
golden age of artificial intelligence, and it was also determined
that there is an urgent need for artificial intelligence supported
scientific studies to prevent diabetes or diagnose diabetes in the
early period.

Keywords: Diabetes mellitus, artificial intelligence, bibliometric
analysis

yapay zekd destekli bilimsel calismalara yogun bir ihtiyacin bu-
lundudu tespit edilmistir.

Anahtar Kelimeler: Diyabet, yapay zek3, bibliyometrik analiz

INTRODUCTION

The incidence of diabetes is increasing day by day with
the spread of obesity and sedentary lifestyles and it has
become a global health problem. In fact, it could be said
that diabetes is the health crisis of the century (1). Accord-
ing to the International Diabetes Federation’s 9 Diabe-
tes Atlas data in 2019, since its first report in 2000, the
estimated number of patients with diabetes (type 1 and
type 2 combined, both diagnosed and undiagnosed) was
151 million people aged between 20 to 79 years (4.6% of
the global population) and increased to 463 million peo-
ple (9.3% of the global population). The report predicts
that this number, which was estimated to be 463 million in
2019, will reach 578 million in 2030, and if sufficient action
plans are not implemented for this pandemic, this num-
ber will reach 700 million (10.9%) in 2045. In addition, the
number of deaths from diabetes and its complications was
estimated to be 4.2 million in 2019. In the same report,
it was stated that 10 percent of global health expenses
are spent on diabetes, while 3 out of every 4 people with
diabetes (79%) live in low-middle income countries (2).
The prevalence of diabetes is also increasing in Turkiye,
parallel to its global increase. The first of the studies con-
ducted to determine the prevalence of diabetes in Turki-
ye is TURDEP | (Turkiye Diabetes, Hypertension, Obesity
and Endocrinology Diseases Prevalence Study-1) study (3).
According to the results of the study, the diabetes prev-
alence was found to be 7.2% (24788 subjects, age=20,
mean 40.88+14.86). Moreover, according to the results
of the TEKHARF 2013 (Turkish Adult Risk Factor survey
2013) study, which was conducted to explain the change
in the prevalence of diabetes across the country in the last
12 years (768 subjects, age range ~40-80), it was found
that the overall prevalence of diabetes increased by 80%,
which corresponds to an annual increase of 5% (4). Ac-
cording to the Turkiye Chronic Kidney Disease Prevalence
Research (the Chronic Renal Disease in Turkiye - CRED-
IT) results (10872 participants, mean age 40.5+16.3 years)
diabetes prevalence was 14.3% in women, and 10.9% in
men and it is overall reported as 12.7% (5). According to
the TURDEP-II study, the prevalence of diabetes in adults
20 years and older was determined as 16.5% and it was
stated that according to the data of 2010, there were 6.5
million diabetic people in Turkiye (6).

Long-term complications of diabetes include retinopa-
thy, potentially leading to impaired vision; nephropathy,

leading to kidney failure; peripheral neuropathy with risk
of foot ulcer, Charcot joints; amputation and autonom-
ic neuropathy causing gastrointestinal, genitourinary
and cardiovascular symptoms and sexual dysfunction.
Patients with diabetes have an increased incidence of
atherosclerotic cardiovascular, peripheral arterial and
cerebrovascular diseases. However, if proper diabetes
management is provided, these serious complications
can be delayed or avoided altogether (2). Research re-
sults demonstrate that, with the increasing incidence of
diabetes, early detection and prevention of both diabe-
tes and diabetes complications are critical.

Artificial intelligence (Al) has become one of the most
important fields of study worldwide. Al is defined as the
ability of a computer or a computer-controlled machine
to perform tasks related to higher mental processes such
as reasoning, inferring and learning from past experienc-
es, which are generally assumed to be human-specific
qualities (7). Al applications have become prominent es-
pecially in the field of medicine. It is one of the important
research areas that will benefit humanity the most and
research is progressing at a remarkable pace (8). To illus-
trate this, with the aging population in the world, chronic
diseases such as diabetes, cancer, and dementia have
tended to increase and physicians, nurses and all employ-
ees who are in direct contact with the patient, working in
the health sector, make a serious effort to adapt to the
patient’s condition when they come across such patients.
It is obvious that in such cases, Al will be very useful as
a decision supporting system (9). Digital medicine and
related research have the potential to continuously moni-
tor patients’ symptoms, physiological data, behavior, and
lifestyle remotely through Al, wearable devices, sensors
and smartphone technologies. Thus, it has revolutionary
effects in the prevention of diabetes, from the creation of
personal nutrition plans to the regulation of the neces-
sary diabetes treatment (10).

It has been stated that Al can help reduce the global
prevalence of diabetes of 8.8% by changing the way di-
abetes is prevented, detected, and managed. Further-
more, it was stated that it would positively affect the deci-
sion-making process and thus cause a paradigm change
in the management of diabetes based on data (11). Al
technologies with machine learning algorithms have
started to be used for the prediction and management
of diabetes and related syndromes from the diagnosis of
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diabetes, diabetic retinopathy and diabetic nephropathy
to blood glucose control, and studies in this area are in-
creasing day by day (12-16).

Studies on the use of Al in the diagnosis and manage-
ment of diabetes have become increasingly common in
the literature (17). The development and progress of this
increasing number of studies, the level of interest around
the world, and especially the subjects of these research
studies, have been an object of curiosity. Regardless of
the field, before conducting a new scientific study, it is
necessary to determine which new trends and gaps are
in the field, which methods and models are used, the as-
pects of the study to be conducted that differ from other
studies and what innovations it can bring to the literature.
Literature studies are carried out before the application
and itis stated that it is possible to carry out these studies
more technically using bibliometric data (18).

Within the scope of this study, it is aimed to make a de-
tailed examination of the studies published on diabetes
and Al, to determine the trend of the studies over time,
as stated above, to examine which subjects have been
researched more and to explain the global interest in the
subject. Thus, it is aimed to present a preliminary liter-
ature that will guide researchers who want to conduct
similar studies in the literature. Below, the data and the
method used in the study, the findings obtained, and the
inferences about the past, present and future of diabetes
studies related to Al based on the findings obtained are
shared respectively.

MATERIALS AND METHODS

In line with the purpose of the study, the bibliometric
analysis technique was used. Bibliometry is defined as
being a part of research evaluation methodology and
the numerical analysis of the publications produced by
individuals or institutions in a specific area in a specific
region and the relations between these publications (19).
This type of analysis is based on the identification of pub-
lications in a particular subject area (20). Within the scope
of bibliometric analysis, processes such as quantitative
evaluation of publications and citation data in a field
of science, measuring the progress in the related field,
determining conceptual relations and related network
maps, and interpreting trends are carried out. In more
general terms, bibliometric analysis can be examined un-
der two main headings - performance analysis and map-
ping. Performance analysis is based on numerical calcu-
lations such as the number of publications and citations
by country and author, and determination of the most fre-
quently used words. Mapping aims to reveal the relation-
ship between the mentioned variables. Various measures
such as the number of publications and citations per year,
citation distribution, number of citations per publication,
number of authors per publication, collaboration index,

and h-index are used for performance analysis. Citation
analysis, co-citation analysis, bibliographic coupling, co-
word analysis, and co-authorship analysis are used for
mapping (21).

In order to perform bibliometric analysis, bibliometric
data must first be obtained. There are many databases
such as Web of Science, Scopus, PubMed, Google Schol-
ar, EMbase, and SpringerLink, all of which can be used to
obtain data. Scopus is a database of studies in high-qual-
ity scientific journals, conference proceedings and inter-
national books. It ensures that only the highest quality
data is indexed through rigorous content selection and
re-evaluation by an independent Content Selection and
Advisory Board. Following the same rigorous standards,
it also creates a comprehensive author and institution
profile with the support of profiling algorithms (22). For
these reasons, the Scopus database was chosen to ob-
tain the necessary data for this study.

Within the scope of the study, the bibliometric data of
academic studies in accordance with the following con-
straints were obtained from this database.

¢ Including “diabetes-artificial intelligence” or “diabe-
tes-machine learning” word groups in the title, sum-
mary, or keywords

e Published in the form of article, book series, books
and conference proceedings

e Published/accepted for publication between 1985-
2020

e Published in English

Regarding 2534 studies in total:

¢ Quote information
o Author (s) name (s), author (s) ID (s), study title, year,
reference title, volume-issue-page information, ci-
tation number, document type, stage in the publi-
cation process, access type, DOl number.
e Bibliographic information
o Institution, ISSN, PubMed ID, publisher, editor,
original language, responsible author address in-
formation, abbreviated source title.
e Summary and keyword information
o Summary, keywords, indexed keywords.
* Supporting information
o Number, acronym, sponsor, financing text.
e Other information
o Trade name and manufacturers, accession num-
bers, conference name, attached references.

Although the same database was searched with different
word groups, some studies were repeated as machine
learning is a subfield of Al. A total of 668 duplicate studies
(determined according to DOI numbers), were excluded
from the data set used in the analysis. The study carried




) Relationship of diabetes and artificial intelligence
Istanbul Tip Fakdiltesi Dergisi ® J Ist Faculty Med 2022;85(2):249-57

out was limited to the database used and the preferred
word groups.

The term Al includes many sub-branches such as ma-
chine learning, data mining, evolutionary algorithm, ex-
pert systems, etc. Therefore, while obtaining bibliometric
data on the articles, different combinations of the word
groups related to these sub-branches could be used to-
gether with Al. In order to obtain data in this study, the re-
searchers limited the search word groups to Al-diabetes
and diabetes-machine learning because all the branches
mentioned are sub-branches of Al as stated. Al was cho-
sen in this study since it is a very inclusive concept. While
the sections in which the word groups to be searched in
the articles were limited to only the title or keywords, the
abstract section is considered as the article section where
the word groups are searched in order to obtain the
data of the studies in the sub-branches, and the search
space was expanded. At this point, it was thought that
the concept of Al would be included at least in the sum-
mary section for studies on expert systems, data mining,
etc. Another situation is minimizing the repetition of the
articles the data of which will be extracted. The data of
the articles listed in the search with each word group is
a subgroup dataset. The data set, which is the result of
combining all these sub-datasets, is used for the analysis.
Therefore, if each sub-branch word group is used to ob-
tain data, some articles will repeat in the data collected
for each word group, since the aforementioned fields are
related to each other. This repetition is minimized with
the selected inclusive word groups. Machine learning
is also among the mentioned sub-fields, but the diabe-
tes-machine learning word group was also used in this
study. At this point, the researchers used this word group
especially in order to see which algorithms would come
to the fore in the articles on the development of the pre-
diction model.

Codes were written in R programming language by using
RStudio editor for bibliometric data analysis (23,24). With
the R programming language, code packages prepared
for bibliometric analysis studies, as well as for many dif-
ferent analysis types, have been developed and various
functions are included in these packages. The packages
and functions used in this study are given below:

Package:

* bibliometrix (25): The bibliometrix package is a tool
that contains many functions that can be used to per-
form quantitative research in bibliometrics and scien-
tometrics. The functions in this package generally pro-
vide solutions for three purposes. Making bibliometric
data suitable for analysis with R programming lan-
guage, performing bibliometric analysis of a publica-
tion data set, creating matrices needed for co-citation,
coupling, collaboration and common word analysis.

e tidyverse (26): The tidyverse package is an opinionat-
ed collection of R packages designed for data science.
All packages share an underlying design philosophy,
grammar, and data structures.

Functions used from bibliyometrix package:

e readFiles(): This function is used to assign the export-
ed SCOPUS files into a large character object.

e convert2df(): This function is used to import and con-
vert bibliographic files and APl objects.

e biblioAnalysis(): This function is used to perform bib-
liometric analysis.

e biblioNetwork(): This function has been used to create
bibliographic networks.

e networkPlot(): This function was used to plot bib-
liographic networks.

Functions used from the tidyverse package:

e duplicated(): The function was used to identify repeti-
tive studies in the data set.

In addition, correlation analysis, one-way analysis of vari-
ance (ANOVA) and regression analysis were carried out in
order to determine the relationship between the number
of articles by years. All the statistical analyses were per-
formed using SPSS 21.0 software. A value with a p-value
of <0.05 were considered statistically significant.

RESULTS

The findings obtained as a result of the bibliometric anal-
ysis study performed within the steps specified in the
method section have been shared under this title. 1500 of
the 2534 publications included in the analysis are articles,
978 are conference papers, 52 are book chapters, and 4
are books. The percentage distribution of the publica-
tions is given in Figure 1.

The frequency distribution of the publications included in
the analysis by years was also obtained. While the num-

0,16%

= Article = Chapter = Proceedings Book

Figure 1: Percentage distribution by type of publications
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Figure 2: Counts depending on the years
*SCP: Single Country Publication, MCP: Multi Country Publication

Table 1: Author-publication number relationship

to the total number of multi-author articles (27, 28). The
cooperation index, calculated accordingly, is 4.21.

Findings about the relationship between the country
and the number of publications are given in Table 2 and
Figure 3. Findings on the top 10 producing countries are
also shared in the table. Accordingly, the country produc-
ing the most publications with 358 publications was the
United States of America (USA), while the other countries
in the top 10 were China, India, United Kingdom, Korea,
Spain, ltaly, Australia, Germany, and France. When the
multi-country collaborative publication rates (MCP_Ratio)

Number of Number of
Total number of L . I Number of authors Lo
publications with a publications per .. Collaboration index
authors . per publication
single author author
10,274 109 0.247 4.05 4.21

Table 2: Country-publication relationship

Country Number of publications SCP MCP MCP_Rate
USA 358 277 81 0.226
China 207 157 50 0.242
India 191 169 22 0.115
United Kingdom 92 60 32 0.348
Korea 66 44 22 0.333
Spain 65 45 20 0.308
Iltaly 51 46 5 0.098
Australia 37 25 12 0.324
Germany 33 20 13 0.394
France 28 20 8 0.286
SCP: Single country publication, MCP: Multi country publication
ber of publications between 1985 and 2015 was 604, the e
number of publications in the last 5 years has tripled to
1930. Publication counts by years can be seen in Figure Cormary. 1R
2. Although the annual average increase rate was calcu- fusralo
lated as 20.93%, when Figure 2 is analyzed, it is seen that oty
the number of publications has increased especially in i E—
the last 5 years and reached the highest level with the
publication of a total of 773 studies in 2020. i
United Kingdom | RN

Findings regarding the relationship between author and e
publication number are given in Table 1. Accordingly, the

; china -
total number of authors was 10,274, while the number of
publications with a single author was 109. Although the v N ———

majority of the studies had multiple authors, the number
of authors per article was 4.05. The Collaboration Index
(Cl) is the ratio of the total authors of multi-author articles

253

mSCP* Mcp* MCP_Rate

Figure 3: Country-publication relationship chart
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Table 3: Number of citations within the scope of the among all the pub!icatior.\s of the countries was exam-
country-publication relationship ined, Germany, United Kingdom, Korea, Australia, and
Spain were in the top 5.
Total number l.\lun.wber of
Country of citations citations per The findings regarding the number of citations obtained
publication depending on the country-publication relationship are
USA 10426 2912 given in Table 3. Accordingly, the USA was the country
. with the highest number of citations with 10426 citations.
China 2669 1289 When the table is examined, the top 10 countries with
India 2330 12.20 the most citations were the USA, China, India, United
United Kingdom 1639 17.82 Kingdom, Turkiye, Australia, Singapore, Korea, Israel, and
Turkiye 1352 54.08 Italy. Although the USA publications had the most cita-
' tions, when the number of citations per publication was
Australia 1346 36.38 examined, Israel came first with a rate of 59.83%.
Singapore "7 > 14 In the analyzed studies, the most used keywords and the
Korea 1118 16.94 use of these words together were also examined. Accord-
Israel 1077 59.83
Iltaly 1002 19.65
\\m‘_ll elligence
=
DIABETES MELLITUS B CLASSIFICATION B DIABETIC RETINOPATHY diabeted learnit
B DATA MINING W DEEP LEARNING W SUPPORT VECTOR MACHINE "

W TYPE 2 DIABETES

144
361 109 101

yeeljhigal study

Figure 4: Frequency distribution of keywords Figure 5: Relationship chart between keywords

Table 4: Top 10 sources for publications

Platform publications
Lecture Notes in Computer Science (Including Subseries Lecture Notes in Artificial 116
Intelligence and Lecture Notes in Bioinformatics)

Journal of Diabetes Science and Technology 55
Studies in Health Technology and Informatics 46
Advances in Intelligent Systems and Computing 45
Artificial Intelligence in Medicine 43
Communications in Computer and Information Science 36
ACM International Conference Proceeding Series 34
Plos One 33
Journal of Biomedical Informatics 31
Procedia Computer Science 27
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Table 5: Summary of the created regression model

Std. Error of

Change statistics

Model R R? Adjusted R? .
the estimate Rz change F change df1 df2

Model 1 0.6132 0.376 0.357 127.917 0.376 20.474 1 34
a: Dependent variable: articles, df: degrees of freedom
Table 6: ANOVAresults
Model Sum of squares df Mean square F [¢)
Model 1 Regression 335019.287 335019.287 20.474 0.000°

Residual 556335.269 34 16362.802

Total 891354.556 35

a: Dependent variable: articles, b: Predictors: (constant), years, df: degrees of freedom

Table 7: Results regarding the prediction of the number of articles by years

Unstandardized Standardized 95.0% Confidence interval
Model coefficients coefficients t p for B
B Std. error Beta Lower bound Upper bound
Model 1 (Constant) -101.406 43.543 -2.329 0.026 -189.897 -12.916
Years 9.286 2.052 0.613 4.525 0.000 5116 13.457

t: test value, p: probability value, B: beta coefficient

ingly, the most used keywords were “Machine Learning”,
"Diabetes”, "Artificial Intelligence”, "Diabetes Mellitus”,
"Classification”, “Diabetic Retinopathy”, “Data Mining”,
"Deep Leaning”, "Support Vector Machine”, and “Type
2 Diabetes”. The frequency distribution of keywords is
given in Figure 4, and the situation of using words to-
gether is given in Figure 5.

The top 10 source platforms where the studies were pub-
lished most are given in Table 4.

The results of the regression model created according to
the number of articles by years are given in Table 5. The
correlation between the number of articles by years was
positive, linear and significant (r=0.613, p<0.01).

The output of the ANOVA, which tests the significance
of the regression model, is given in Table 6. When the
ANOVA results regarding the prediction of the number
of articles by years were evaluated, there was signifi-
cance (F(1.34)=20.474, p<0.01). The regression model es-
tablished for the prediction of the number of articles by
years was significant.

The results of the prediction of the number of articles for
the year 2021 are given in Table 7.

When the coefficients of the model were evaluated,
37.6% of the total variance was explained and the years

had a significant effect on the number of articles (3=9.286;
Bstd=0.613; t(34)=4.525; p:0.000<0.001).

The regression equation obtained for the model was:
Y=-101.406+9.286X.

The calculation to predict the number of articles for the
year of 2021 (the 37th year) was:

Y =-101.406+9.286(37)=-101.406+343.582~242.

Accordingly, it can be predicted that the number of arti-
cles to be published for 2021 is 242.

CONCLUSION

Al technologies continue to transform our habits and the
health sector is taking its share from this transformation.
The importance of digital transformation is increasing
with the integration of Al technologies in the prevention,
monitoring and management of diabetes, which is one
of the most important public health problems of today.
With the effect of many factors such as obesity, unhealthy
diet and sedentary lifestyle, diabetes has become a pan-
demic and has become a global public health problem.
Therefore, it can be said that there is an urgent need for
Al supported scientific studies to prevent diabetes or di-
agnose it at an early stage.
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In this study, a bibliometric analysis study was carried
out with the data of 1029 studies, which included “dia-
betes-artificial intelligence” or "diabetes-machine learn-
ing” word groups in the title, a summary or keywords,
and which were published or accepted for publication
between 1985-2020 in the form of articles, book chap-
ters and conference papers. As a result of the analysis,
quite remarkable findings were obtained. It was deter-
mined that the number of studies conducted since 2015
was triple the number of studies published between 1985
and 2015. These findings are not surprising given that Al
has had its second golden age since 2010 (29). Moreover,
when the number of studies carried out up until the end
of 2020 is examined, it can be stated that this increased
interest will continue in the 2021 according to regression
analysis.

When the most used keywords in the studies and the sit-
uations of using these words together were examined,
it was seen that the term “machine learning” was used
more frequently than Al. Accordingly, it can be said that
instead of smart applications such as wearable technol-
ogies and remote monitoring systems, the studies were
mainly based on predictive analysis based on the data
set (in other words, machine learning from experience).
Likewise, the concept of classification was seen in key-
words. This also supports the idea that the studies were
prediction oriented. Although there are three basic
methods in data mining - classification, clustering and
association analysis - the classification method was at
the forefront of the study results. In this respect, it can
be thought that studies primarily focus on the benefit
of prevention rather than monitoring of the disease. A
more technical result is the keyword obtained especially
for the algorithms used in machine learning. These are
artificial neural network based deep learning algorithms
and they support vector machines. Although there
are many algorithms used for classification, the prom-
inence of deep learning and support vector machines
algorithms was interpreted as these two algorithms are
used extensively in studies in this field. Although deep
learning is the algorithm that has recently gained inter-
est and is being used widely, it is surprising that support
vector machines are among the keywords. It can be said
that this algorithm is frequently preferred due to the na-
ture of the data set used in studies in the relevant field
and the desired results.

When the number of publications was examined, it was
seen that the country that produced the most publica-
tions in this field with 358 publications and the most cited
country with 10426 citations was the USA. The fact that
the USA is one of the most preferred countries in scien-
tific publication production, projects and collaborations
and attaches importance to multidisciplinary work shows
that this result is not surprising. However, when the num-

ber of citations per publication was examined, it was de-
termined that the USA lags behind Israel (29.12 vs 59.83
respectively). Additionally, Singapore and Turkiye have a
high number of citations per publication. However, if we
consider that there are few publications in these coun-
tries, it may have been highly cited by other authors be-
cause of the lack of options.

It was determined that the published publications were
predominantly multi-author and the average number of
people per publication was above four. From this point
of view, it was seen that teamwork especially stands out
in this area. Considering the subject in general, it can be
stated that the partnership of teams working in the field
of health and informatics has gained importance in such
research.

According to the study, Turkiye is unfortunately not
among the top 10 countries producing the most publica-
tions in this field. In Turkiye, whose success in the field of
health has been proven worldwide (30), the importance of
health tourism is highlighted and where there is a desire
to make a breakthrough with various investments (31), it
needs studies to be carried out in this field for Turkiye to
take its place among the leading countries. Despite the
shortage of publications, it seems that Turkiye is among
the top 10 countries in terms of the number of citations
received. There could be many reasons why publications
are cited more frequently. These reasons should be inves-
tigated in further studies separately.

When it comes to the limitations of this study, the study
was carried out adhering to the data set obtained from a
single database. For this reason, different databases may
be considered in future studies. While listing the publica-
tions, a search was made for diabetes, machine learning
and Al word groups. In future studies, these words could
be diversified, customized or different combinations
could be tried and the work could be expanded by ac-
cessing the data of different publications.
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