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ABSTRACT ÖZ

Objective: The aim of study of this study is to evaluate the 
hand surgery fellowship education program in terms of Turkey’s 
productivity in the hand and wrist literature
Methods:  Original articles published in five highly cited hand 
surgery journals between 2009 and 2019 were investigated. In order 
to examine the increase in quantity and quality of the published 
articles over time, the publications were divided into two groups 
according to two equal time periods (A=01.01.2009-30.06.2014 
and B=01.07.2014-31.12.2019 period). Period A represented the 
period before the hand surgery subspecialty training program, and 
period B represented the period after it.
Results: A total of 5,179 articles on hand and wrist research from 
five journals were identified in the database of Web of Science from 
2009 to 2019. It was found that 51.5% (n=2,665) of the studies 
were published in period A and 48.5% (n=2514) were published in 
period B. Turkey had 34 publication in period A (ranked 15th) and 
55 publication in period B (ranked 11th). Contribution of Turkey 
to the total hand and wrist research increased by 69.2% (1.3% 
versus 2.2%) between the two periods, and a significant increase 
was observed in articles from 2009 to 2019 in Turkey (R2=0.67, 
p=0.003)
Conclusion: We observed a significant increase in the number 
of articles about hand and wrist research from Turkey after hand 

Amaç: Bu çalışmanın amacı el cerrahisi yan dal eğitim programının 
Türkiye’nin el cerrahisindeki bilimsel üretkenliğine etkisini 
değerlendirmektir. 
Yöntemler: 2009-2019 yılları arasından en yüksek etki faktörüne 
sahip 5 el cerrahisi dergisinde yayınlanan orijinal bilimsel çalışmalar 
incelenmiştir. Yayınlanan çalışmalar basıldıkları zamana göre 
iki ayrı gruba ayrılmış ve iki eşit zaman periyodu (periyot A= 
01.01.2009-30.06.2014 ve periyot B= 01.07.2014-31.12.2019) 
oluşturulmuştur. Periyot A el cerrahisi yan dal eğitim programının 
öncesini temsil ederken, periyot B sonrasını temsil etmektedir.
Bulgular:  Web of Science veri tabanı kullanılarak, 5 el cerrahisi 
dergisinde 2009-2019 tarihleri arasında yayınlanan, el-el bileği 
konusunda toplam 5.179 orijinal bilimsel makale tanımlanmıştır. 
Makalelerin %51,5’i (n=2.665) periyot A’da, %48,5’i de (n=2.514) 
Periyot B’de yayınlanmıştı. Periyot A’da Türkiye’den 34 makale 
yayınlanmışken (makale sayısına göre 15. sırada), periyot B’de 
Türkiye kökenli 55 makale (makale sayısına göre 11. sırada) 
basılmıştır. Türkiye’nin toplam el cerrahisi bilimsel literatürüne 
katkısı el cerrahisi yan dal eğitim programından sonraki dönemde 
%69,2 (%1,3 vs %2,2) oranında artmıştır ve bu artış istatistiksel 
olarak anlamlı (R2=0,67, p=0,003) bulunmuştur. 
Sonuç: El cerrahisi yan dal eğitim programı sonrası Türkiye’nin 
bu konudaki literatüre bilimsel katkısı artmıştır. Yan dal eğitim 
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Introduction

The total number of scientific publications in a country is 
an important indicator of the scientific research volume and 
productivity of that country (1). There are many factors that 
affect the quantity and quality of scientific publications, and 
many bibliometric studies have been conducted investigating 
these issues. Bibliometric studies on many medical sciences 
such as rheumatology, oncology, neurosurgery, general surgery 
orthopedics and its subspecialties have been published before 
(2-9). It has been shown that the most important factors 
that increase the quality and quantity of a country’s scientific 
publications are the country’s per capita gross domestic product, 
the amount of funds allocated to scientific research, and national 
English proficiency (10).

Developments in the diagnosis and treatment of surgical diseases 
have made subgroup branching a necessity, especially in surgical 
fields. While all surgical procedures were performed by general 
surgeons at the beginning of the 20th century, today even the 
main surgical branches were divided into many sub-disciplines. 
USA is also a pioneer in this regard. According to a study, 91% 
of doctors who receive basic orthopedic training receive training 
in subspecialties (11). It has been reported that the main reason 
why doctors want to receive minor education is the opportunity 
to work more in the field of interest and the desire to obtain 
better financial conditions (12-14). Another effect of minor 
education programs is their positive contribution to scientific 
productivity (15).

Hand surgery fellowship training program has started in Turkey 
since 2014. Fellowship assistants determined by the Medical 
Minor Specialization Education Entrance Examination have been 
accepted to more than one training center. The aim of this study 
is to investigate the effect of hand surgery fellowship training 
program on Turkey’s scientific productivity in this subject.

Method

Web of Science (WoS) database was used for literature review. 
WoS is one of the world’s leading databases for academic impact 
information and has been used in many studies on scientific 
productivity (5-8). According to the 2018 Journal Citation 
Reports (2018 Journal Citation Reports, Thomson Reuters, 
New York, USA) the top 5 hand surgery journals with the 
highest impact factor in the “Orthopedics” category, Journal 
of Hand Surgery-European Volume, Journal of Hand Surgery-
American Volume, Journal of Hand Therapy, Hand Surgery & 
Rehabilitation, and Hand Clinics, were the subjects of this study 

(16). All publications published in these journals between 2009 
and 2019 were examined. Only original scientific articles were 
included in the study. Reviews, letters to the editor, bibliographic 
articles, corrections and editorial articles were excluded from the 
study. The flowchart of the study is given in Figure 1. If the 
authors of the study were from more than one country, that 
study was registered in the name of the corresponding author’s 
country. Literature review and information gathering were 
carried out by two independent authors, and any disagreements 
about publication selection were resolved through discussion.

The total number of scientific publications was used for the 
quantitative evaluation of the amount of scientific research. In 
addition, the number of publications per million population 
[publication per million population (PmP)], which was the 
regulation of the number of scientific publications according 
to the population, was also used. For the preparation of the 
PmP coefficient, the population data of the countries from the 
United Nations records were used (17). Apart from these, the 
total number of citations, the average number of citations per 
article, the H-index, the normalized citation impact (NCI) and 
the citation impact relative to the world (CIRW) were used for 
qualitative evaluation. The H-index is the number of articles 
from a country that attracts at least n citations (n). It quantifies 
the scientific productivity and scientific impact of the country 
(2). The amount of citations increases with time. For this reason, 
NCI and CIRW coefficients were used in the qualitative analysis 
of scientific publications in two time periods, one of which was 
older. These data and coefficients were calculated automatically 
by the software of the WoS database.

The scientific publications that were the subject of the study were 
divided into two groups according to the time of publication. The 
median was 2014, the year the hand surgery fellowship training 
program started in Turkey, and the years 2009 and 2019 were 
divided into two equal time intervals. Period A represented the 
pre-fellowship education program (01/01/2009-06/30/2014), 
while Period B represented the post-fellowship education 
program (07/01/2014-12/31/2019).

Descriptive statistics were used primarily. The chi-square test 
was used to compare Turkey’s contribution rate to the total 
publications between the two time periods and the change in the 
total number of publications in Turkey and around the world. 
Regression analysis was used to determine the significant changes 
in the number of publications during the examined period. A p 
value of 0.05 or less was considered statistically significant for all 
analyses.

surgery fellowship education program. Hand surgery fellowship 
training program positively affected scientific productivity of 
Turkey.
Keywords: Education program, hand surgery, scientific productivity, 
sub-speciality

programı Türkiye’nin el cerrahisindeki bilimsel üretkenliğini pozitif 
olarak etkilemiştir. 
Anahtar Sözcükler: Eğitim programı, el cerrahisi, bilimsel 
üretkenlik, yan-dal
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Results
A total of 5,179 articles on hand surgery research from 5 journals 
were identified in the WoS database between 01/01/2009-
31/12/2019 (Table 1). A total of 60 countries contributed to 
the hand surgery literature during the time period studied. 
The USA (n=2.414, 46.7%) had the most articles, followed by 
France (n=347, 6.7%) and the United Kingdom (n=290, 5.6%). 

According to the PmP coefficient, Switzerland (10.48) was the 
first, followed by Singapore (9.41) and Sweden (9.08).

In terms of the total number of citations, the USA (25,484) was 
in the first place, followed by the United Kingdom (2,875) and 
Japan (2,250). The first three countries were also the same in 
the H-index ranking of the countries that were directly related 
to the total amount of citations and the number of publications. 

Figure 1. Flowchart of the study

Table 1. The most cited journals on hand surgery indexed in the Science Citation Index Expanded and their impact 
measurements

2018 impact factor 5-year impact factor Number of publications between 2009-2019

Journal of Hand Surgery, American Volume 2.090 2.114 2.663

Journal of Hand Surgery, European Volume 2.225 1.922 1.079

Hand Clinics 1.236 1.477 589

Journal of Hand Therapy 1.532 1.983 433

Hand Surgery & Rehabilitation 0.571 0.571 415
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According to the average number of citations per article, Sweden 
(15.85) came first, followed by Norway (15.27) and Brazil 
(12.77) (Table 2).

While 51.5% (n=2.665) of the total publications between 
2009-2019 were published in Period A, 48.5% (n=2.514) were 
published in period B. The top three countries according to the 
total number of publications in both time periods were the USA, 
France and the United Kingdom. Comparing both time periods 
showed a 5.7% reduction in the number of hand surgery research 
publications worldwide. Despite the decrease in the number of 
publications worldwide, hand surgery publications originating 
from Turkey increased by 61.8% after the hand surgery fellowship 
training program was initiated. The number of publications was 
34 in period A and 55 in period B in Turkey. According to the 
total number of publications in 2009-2019, Turkey was in the 
12th place (n=89). It was observed that while it was in the 15th 
rank in the period before the hand surgery fellowship training 
program (period A), it rose to the 11th rank according to the 
total number of publications in the period after it (period B). 
It was observed that Turkey’s contribution to total hand surgery 
publications increased by 69.2% (1.3% vs. 2.2%) between the 
two time periods (Table 3). As seen in Figures 2a and 2b, while 
the number of publications in the field of hand surgery in Turkey 
increased statistically from 2009 to 2019 (R2=0.67, p=0.003), 
there was no significant increase in the number of publications 
worldwide (R2=0.41, p=0.53).

Discussion
With the present study, we aimed to reveal the quantitative 
and qualitative impact of the hand surgery fellowship training 
program on Turkey’s scientific productivity in hand surgery. Our 
study showed that the hand surgery fellowship training program 
made a significant contribution to Turkey’s scientific productivity 
in the field of hand surgery.

According to the PmP coefficient, which showed the total 
number of publications according to the population, the top 
three countries were Switzerland, Sweden and Singapore, 
respectively. We have seen that industrialized rich countries with 
low populations lead the way in the number of publications 
per million population. We observed that countries with 
similar characteristics rank first in the qualitative ranking of 
publications. According to the average number of citations per 
publication, Sweden, Norway and Brazil were in the top three 
places. According NCI, the first three countries were Norway, 
Sweden and Denmark, while the first three countries according 
to CIRW were Sweden, Norway and Brazil. Our study has 
shown that high quality publications in the field of hand surgery 
originate from less populated northern European countries. The 
fact that Northern European countries produce high quality 
scientific publications is a situation defined in other literature 
studies on general orthopedics and its subspecialties (6-9,18). 
Brazil is an exception here, and it’s ranking high because of the 
few studies that have received very high citations (19-21). This 
situation showed that even a few high-quality scientific articles 
made by a few researchers can rank countries higher in scientific 
qualitative rankings.

The increase or decrease in scientific publications indicates 
the speed of progress in science and technology according to 
bibliometric theory (2,22). The rapid change in the number 
of publications marks an important turning point for scientific 
development (23). Our study showed that the start of the hand 
surgery fellowship training program was a turning point for 
the scientific productivity of hand surgery in Turkey. When we 
looked at the previous publications in the literature, it was stated 
that doctors who received fellowship training in many medical 
branches such as general surgery, ophthalmology, plastic surgery 
and dermatology showed much higher academic productivity (24-
28). The same is true for orthopedics. In a study originating from 
the USA, it was shown that institutions providing arthroplasty 
fellowship training produced approximately 2/3 of all scientific 
articles published in the country on this subject (15).

The development of knowledge and techniques on surgical 
diseases requires surgeons to acquire new skills to provide 
optimal patient care. This trend has led to the division of the 
main specialties of surgery into subspecialties (29). Under the 
orthopedics main specialty, subspecialties started in the USA in 
the 1970s and spread to the whole world (30). Currently, 90% 
of the doctors who have completed the orthopedics general 
education program in the USA continue to subspecialty education 
programs (31). Perhaps, this may be one of the reasons why the 
USA is always in the first place in the literature on orthopedics 

Figure 2. Comparison of the hand surgery publication of 
Turkey and the World
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and its subspecialties (6-9). Hand surgery is the first subspecialty 
established under the orthopedics main specialty in Turkey, and 
training activities have started since 2014. We are of the opinion 
that the opening of other fellowship training programs in both 
orthopedics and other surgical specialties will contribute to the 
scientific productivity of the country.

Study Limitations

The present study had several limitations. The 5 hand surgery 
journals with the highest impact were included in the study. For 
this reason, publications on hand surgery in general orthopedic 
journals and basic research journals were excluded from the 

Table 2. Data from the top 25 countries with the highest number of publications on hand surgery between 2009 and 2019

Rank Country
Number of 
publications

Contribution 
to the total 
amount of 
publications 
(%)

Number of 
publications 
per million 
population

Total 
number 
of 
citations

Average 
number of 
citations 
per 
publication

H-index
Normalized 
citation 
impact

Citation 
impact 
relative to the 
world

1 USA 2419 46.7 7.59 25,484 10.53 53 0.73 1.11

2 France 347 6.7 5.41 1,804 5.20 19 0.42 0.55

3 United Kingdom 290 5.6 4.43 2,875 9.91 24 0.75 1.04

4 Japan 249 4.8 1.94 2,250 9.04 24 0.61 0.95

5 Canada 205 4.0 5.75 1,825 8.90 22 0.69 0.94

6 Chinese 162 3.1 0.12 1,450 8.95 20 0.88 0.94

7 South Korea 155 3.0 3.06 873 5.63 14 0.48 0.59

8 Holland 130 2.5 7.70 1,063 8.18 17 0.69 0.86

9 Germany 108 2.1 1.33 1,222 11.31 20 0.73 1.19

10 Spain 103 2.0 2.20 1,039 10.09 18 0.78 1.06

11 australia 100 1.9 4.24 1,135 11.35 18 0.87 1.19

12 Turkey 89 1.7 1.15 514 5.78 13 0.59 0.61

13 Sweden 88 1.7 9.08 1,395 15.85 23 1.05 1.67

14 Switzerland 86 1.7 10.48 807 9.38 15 0.85 0.99

15 Belgium 59 1.1 5.26 346 5.86 12 0.64 0.62

16 Italy 53 1.0 0.88 603 11.38 14 0.65 1.20

17 Saudi Arabia 53 1.0 1.71 392 7.40 11 0.42 0.78

18 Singapore 52 1.0 9.41 348 6.69 11 0.53 0.70

19 Brazil 43 0.8 0.21 549 12.77 13 0.72 1.34

20 India 40 0.8 0.03 239 5.98 10 0.52 0.63

21 Denmark 35 0.7 6.18 404 11.54 13 0.9 1.22

22 Finland 31 0.6 5.68 242 7.81 9 0.57 0.82

23 Taiwan 30 0.6 1.28 343 11.43 12 0.79 1.20

24 Austria 25 0.5 2.90 239 9.56 9 0.75 1.01

25 Norway 22 0.4 4.28 336 15.27 11 1.11 1.61

Table 3. Comparison of Turkish hand surgery publications between two different periods

Period A 
(01.01.2009-30.06.2014)

Period B
(01.07.2014-31.12.2019)

Number of publications 34 55

Rank in the world by number of publications 15 11

Contribution to total publication (%) 1.3 2.2

Total citation 327 187

Average citation per publication 9.62 3.4

H-index 10 7

Normalized citation impact 0.53 0.59

Citation impact relative to the world 0.7 0.78
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study. However, we think that the journals included in the study 
show a general trend since they publish a large part of the total 
publications on hand surgery. In addition, the WoS database was 
used for the study; therefore, using another database might cause 
changes in the results. Citation analysis was used to assess the 
quality of articles, and the number of citations was considered 
a proxy measure of influence, reflecting peer recognition and 
quality of published research (32). However, reasons such as 
excessive quoting, biased citation and ignorance of the literature 
reduce the reliability of citation analyzes and become a general 
problem of literature studies (33).

Conclusion
In conclusion, after the start of the hand surgery fellowship 
training program, there has been a rapid increase in scientific 
articles on hand surgery from Turkey. The fellowship training 
program has positively affected Turkey’s scientific productivity in 
the field of hand surgery.
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