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a b s t r a c t

Background/Objective: Telemedicine and teledermatology literature has a limited number of biblio-
metrics reports. We aimed to analyze telemedicine and teledermatology literature using the Institute for
Scientific Information Web of Science database.
Methods: The statistical analysis of the documents published during 1980e2013 was performed. We also
analyzed the correlations between economical productivities, humanity index, and technological
advancement levels and performances of the countries in both fields.
Results: The USA ranked first in the telemedicine field with 3204 publications and 33.8% of the world
production followed by the UK and Germany. In the teledermatology field, the USA was the first country
again with 206 papers (36%) followed by the UK and Australia (104 and 50 papers, respectively). The
most productive countries in telemedicine were Cyprus (30.03), Norway (28.19), and Australia (19.61).
Austria ranked first (4.94) in terms of productivity in teledermatology followed by Norway (3.13), New
Zealand (2.43), and Australia (2.13). A high correlation was found between number of publications and
2013 gross domestic product values of 60 countries (r ¼ 0.804, p < 0.001 for telemedicine and r ¼ 0.721,
p < 0.001 for teledermatology). A high correlation was detected between the number of telemedicine
publications and gross domestic product per hour worked (r ¼ 0.712, p < 0.001) although moderate
correlation was measured in teledermatology field (r ¼ 0.558, p < 0.05). We found a significant corre-
lation between number of publications and human development index (r ¼ 0.779, p < 0.001 for tele-
medicine and r ¼ 0.767, p < 0.001 for teledermatology).
Conclusion: Most items have been published from high-income, developed countries. Thus the physi-
cians in undeveloped and developing countries, in which telemedicine and teledermatology applications
are crucial to deliver medical care and services, should be encouraged to perform novel studies.
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Introduction

Recent developments in technology have made our life easier and
faster than ever before. Telemedicine is a convenient application
that can improve access to medical care and services that would
often not be consistently available in distant rural communities.
Teledermatology is a pearl of telemedicine since it has become one
of the fastest growing branches of telemedicine via the latest in-
formation and digital imaging technology.1 Although since the

1990s thousands of articles have been published, there has been a
limited number of studies performed evaluating the progress and
growth of telemedicine and teledermatology literature.2e4

Bibliometrics is a discipline that analyzes academic literature or
describes patterns of publications in a certain field. The philosophy
of science, sociology of scientific knowledge, and history of science
are closely related branches to bibliometrics. Bibliometric studies
include productivity of authors, countries, growth of literature, and
distribution of scientific publications by country or by language.5

These data help to monitor growth and pattern of a specific field.
The aim of this study was to analyze telemedicine and tele-

dermatology literature using the Thomson Reuters Web of Science
(WoS) database. We also investigated whether there were possible
correlations between economical productivities, and technological
advancement levels and performances in telemedicine and tele-
dermatology in the countries.
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Contents lists available at ScienceDirect

Dermatologica Sinica

journal homepage: http: / /www.derm-sinica.com

http://dx.doi.org/10.1016/j.dsi.2014.10.003
1027-8117/Copyright © 2014, Taiwanese Dermatological Association. Published by Elsevier Taiwan LLC. All rights reserved.

DERMATOLOGICA SINICA 33 (2015) 16e20

mailto:enginsenel@enginsenel.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dsi.2014.10.003&domain=pdf
www.sciencedirect.com/science/journal/10278117
http://www.derm-sinica.com
http://dx.doi.org/10.1016/j.dsi.2014.10.003
http://dx.doi.org/10.1016/j.dsi.2014.10.003
http://dx.doi.org/10.1016/j.dsi.2014.10.003


Methods

The data of this study were based on the database of Thomson
Reuters WoS (Thomson Reuters, New York, NY, USA). “Telemedi-
cine” and “teledermatology” were used as the keywords to search
the WoS database. Documents published in 2014 were excluded.
The statistical analysis of the documents published during
1980e2013 was performed. Regression analysis was performed for
the statistical evaluation. Correlation was assessed and finalized by
Spearman test since data were not normally distributed.6

Results

Total number of published items

As the keyword “telemedicine”was used to search articles, theWoS
database search retrieved a total of 9465 publications from the
beginning of 1980 to the end of 2013. It was found that 55.8% of the
total telemedicine publications were original articles followed by
proceedings papers (29.9%), meeting abstracts (6.3%), and reviews
(5.1%). The WoS database search yielded 572 teledermatology
publications and the majority of those were original articles (63%;
Table 1).

The top 10 countries were ranked by the number of total
indexed publications. Publications reported from England, North-
ern Ireland, Scotland, and Wales were included under the UK
heading. The USA ranked first in the telemedicine field with 3204
publications and 33.8% of the world production. The USA was fol-
lowed by the UK and Germany (947 papers and 595 papers,
respectively; Figure 1). In the teledermatology field, the USA was

the first country again with 206 papers (36%) followed by the UK
and Australia (104 papers and 50 papers, respectively; Figure 2).

Productivity of the countries

We measured productivity scores of the countries by a simple
formula (production numbers/population � 1,000,000) and ranked
the countries.2 The most productive countries in telemedicine were
Cyprus (30.03), Norway (28.19), Australia (19.61), and Greece
(18.31; Figure 3). Austria ranked first (4.94) in terms of productivity
in teledermatology field followed by Norway (3.13), New Zealand
(2.43), and Australia (2.13; Figure 4).

Gross domestic product (GDP) measures all final goods and
services produced in a country.7 A high correlation was found be-
tween number of publications and 2013 GDP values of 60 countries
(r ¼ 0.804, p < 0.001 for telemedicine and r ¼ 0.721, p < 0.001 for
teledermatology). The USA ranked first in the world in both the
number of telemedicine publications (3204 papers) and GDP
($16.72 trillion).8 GDP per capita is a basic measure of the economic
well-being of a country. We measured moderate correlation be-
tween the number of publications and 2013 GDP per capita based
on purchasing power parity (PPP) values of the countries producing
telemedicine and teledermatology publications (r ¼ 0.651, p < 0.05
for telemedicine and r ¼ 0.556, p < 0.05 for teledermatology;
Table 2). The GDP (PPP) per hour worked is an objective indicator of
the productivity of a country.7 A high correlation was detected
between the number of telemedicine publications and GDP (PPP)
per hour worked (r ¼ 0.712, p < 0.001) although moderate corre-
lation was measured in the teledermatology field (r ¼ 0.558,
p < 0.05). We found moderate correlation between number of
internet users and number of publications for the countries pro-
ducing papers in telemedicine and teledermatology (r ¼ 0.574,
p < 0.05 for telemedicine and r ¼ 0.551, p < 0.05 for tele-
dermatology). Nearly the same correlation was also measured be-
tween the number of papers and percentage of individuals using
the internet (r ¼ 0.564, p < 0.05 for telemedicine and r ¼ 0.569,
p < 0.05 for teledermatology). Human development index (HDI) is a
combined statistic of education, income, and life expectancy
indices and used to rank countries into tiers of human develop-
ment.9 We found a significant correlation between number of
publications and HDI (r ¼ 0.779, p < 0.001 for telemedicine and
r ¼ 0.767, p < 0.001 for teledermatology; Table 2).

Progression and prediction of the publications

A significant correlation was found between the year and cumu-
lative number of telemedicine and teledermatology publications as

Table 1 Types of publications on telemedicine and teledermatology.a

Type Topic

Telemedicine Teledermatology

No. % No. %

Original article/report 5282 55.8 360 63
Review 479 5.1 41 7.2
Letter 182 1.9 38 6.6
Editorial material 421 4.4 20 3.5
Book chapter 5 0.05 0 0
Book review 15 0.15 0 0
Meeting abstract 595 6.3 65 11.4
Note 5 0.05 0 0
Proceedings paper 2828 29.9 71 12.43
Total 9465 100 572 100

a Total percentages may exceed 100% because certain items were included in
more than one category.

Figure 1 Top 10 countries publishing telemedicine publications by total number of items.
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