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Abstract: Background Tobacco smoking continues to be a major preventable cause of
death and disease and therefore tobaoantrol research is extremely important. However,
research in this area is often hampered by a lack in funding and ishereneed for
scientometric techniques to display research effdfisthods The present study combines
classical bibliometric tools with novel scientometric and visualizing techniques in order to
analyse andategoriseesearch in the field of tobaccontool. Results All studies related to
tobacco control and listed in the ISI database since 1900 were identified by the use of defined
search termsUsing bibliometric approaches, a continuous increase in qualitative markers
such as collaboration numbers atations were found for tobacco control research. The
combination with density equalizing mapping revealed a distinct global pattern of research
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productivity and citation activity. Radar chart techniques were used to visualizedi
multilateral reseech cooperationand institutionalcooperation Conclusions The present
study supplies a first scientometapproach thavisualsesresearch activity in the field of
tobacco control. It provides data that can be used for funding policy and the idgonifai
research clusters.
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1. Introduction

The 20th century has witnessed the birth and development of a dangerous new epidémizst
50 years, due to the constant rise ibaoco consumption, tobacco smoke has become an important
health hazard in numerous countifi#g]. In this respect it has become clear that nicasinbe leading
substance concerning tlevelopment of the addion [3]. Nicotine itself is known to be a powerful
poisoni similar to prussic acid. Nevertheless, most heatated consequences are attributable to the
2,500 toxins in the tobacco plant and to the some 4,000 substances present in tobacg4] smake
U.S.A. and many BUJ. countries, tobacco causes more deaths than any other depengeodacing
substance. The developing courdrigill imitate this trend if they continue to increase their tobacco
consumption. It is estimated that tobacco causes db@utnillion deaths per year worldwidgbs].
Therefore t obacco contr ol i ssues are extremely i mj
on Tobacco Control (FCTCxyigned by 168 nationseels to reverse the adverse health effects of
tobacco. Tobacco control measures may include numerous procedures $igieasobacco taxes,
smoke free public areas, tobacco content regulation, tobacco warning labelshartb education
efforts, restrictions on tobacco advertising, sponsorships, and promotions, tobacco cessation, and anti
smuggling provisions. In sunary, these measures may help to reduce the burden of disease which is
caused by tobacco smof&8]. However, precise scientometric approaches have not been implemented
so far to analyse previous research activiteshe specific field of abacco control. Therefore the
present studyanalysed scientometric parameters in the field of tobacco contrsihg classical
bibliometric techniques in combination with novel visualizing calculations and daggbase In
spedfic, we aimed to asses$ise followingparametersl) Total number of published items and citations,
average references and average authorship numbers, country total numbers of published items, count
average citation index, country research network pet@rs(numbers of bilateral countryooperatioi
and institutional network parameters (numbers of bilateral institutmagleratioh

2. Results and Discussion
2.1 Total Number ofPublisheditems andCitations, AverageReferences anéverageAuthorshp
The number of published items was used as an index of quantity of research productivity. In total, a

numberof]l846 @At obacco controlo related articles we
first article was published in 1952. The ye@08 holds the largest number of published items (247),
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followed by 2006 (212) and 2007 (19%idure1A). Concerning total number of citations, the articles
published in the year 2003 lead with a total number,@%2 citations followed by 2002 (236), 2@0

(1,817) and 2004 (423, Figure 1B). When analyzing the average number of references per published
item per year since 1995, values ranged between 22.71 references per article in the year 1998 and 44.’
in the year 2002Rigure 1C). Concerning the avega number of authors per article between 1995 and
2008, a range was found between 2.45 in the year 1996 and 4.4 authors per article in the year 200
(FigurelD).

2.2 Country Research Analysis

The United States is the country with the highest outpéitt o bacco c owithatotdlaf ar t
1,078 articles. Australia is in second place with 178, followed by the United Kingdom with 157, Canada
with 156, China with 48, Switzerland with 46 and Germany with 35 arti@ensityequalizing
mapping was usk to illustrate the research output by territorial resizing (Figudg. 2n this
visualsation, the US clearly dominas¢he cartogram.

When average <citations per publ i shesdd, artitlessm r
originating from Francéead with 16.41 average citations, followed by Swiss articles with 14.%5, U
articles with 10.67, Chinese articles with 9.31KUarticles with 8.96 and Australian articles with 8.59.
Density equalizing mapping illustrates these results (FigBjewich differ from the total number of
published items cartography (Figura)2

In the analysis of the countrpodified hindex the United States lead with a value of 45, followed by
Australia with a value of 20, Canada 17, France 13 and Chineegfectively These results are also
presented in form of a cartogram (Figufe) 2

2.3 Country Research Network Analysis

There is an overall increase in international reseambperationpresent. In 1990, the first
international cooperation article was publish2@08 represents the year with the largest number of
cooperation articles (61), followed by 2006 (45) and 2007 (42) (FigBje Bo visualse research
net working for fAtobacco control"™ articles, the
anumber of 68 bilateral cooperation articles, Canada and the United States are the leading cooperatin
countries. This is followed by theooperatiorbetween Australia and the United States (56) and the
United Kingdom and the United States (34) (Figukg.3rhe largeshumber of cooperation articles is
the result of a bilateral cooperation between two countries (Ead)y threearticles are the result of
trilateral collaborations and 29 articles originate from the collaboration beti@eenountries (Figre
30).
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Figure 1. (A) Analysis of total number of published iteniB) Analysis of total number of
citations (C) Average number of referees per published item per yedD) Average
number of authors per published item per year.
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Figure 2. Densityequalizing calculationsA) Map illustrating the number of contributions

for each country for tobacco control related articles for the period 1D8. 8) Map
illustrating the average citations per published item for each country for tobacco control
related articles for the period 19002008. C) Map illustrating the countrynodified h

index in the period 1900 2008. In all maps, the area of each country was scaled in
proportion to the respective paramet€nloursencode the total number of contrilbns

(A), the average citations per published item (B), and the ceumdified hindex (C).
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Figure 3. Country network analysis.A) Radar chartvisualsing bilateral networking
between countries for the overall number afoperationbetween the twacountries.
Greyscale and size of bars encode the number of bilateogleration (B) Evolution of
international cooperationover since 1990.Q) Total numbes of published items with
authors originating from two, three or more countrigs €ri, and muiilateralcooperation
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2.4. Institutional ResearchNetwork Analysis

In order to identify andiisualise leading institutional networks the radar chart technique was applied
(Figure 4) and demonstrated interesting findings: The highest cooperation rsumbee present for
cooperatob et ween the instotandofi®afnbamaaivd it BiC@wn o ul
22 articles. In second placeoperatiorb et we e nWaftlUenrilvo o 0.Camndchi CaWvd ct or
found (21). The third highest coopet i on number was predgnstat ahad.r A @D
Ma s s a ¢ hwith Btpublshed items.
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Figure 4. Institutional research network analysis. Radar chastialsing networking
between different institutions. Greyscale and size of barsdenthe number aooperation

2.5. SubjectArea Analysis

The great majority of the analysed articles were assigned to only one subject, 2823 (allowed
by 403 articles which were assignedwm subject areas and 78 for three subject aregsr@bb). The
analysis of the combination of these subject areas were visualized in a radar chestb@igThe most

frequently found combination i s present bet w
Occupational Heal t ho anmdt eAiMaddci(nle0,3) Genlelreal s
combination with a total of 71 articles combi
AHeal th Care Sciences & Serviceso. Il n third
ASubstance ABsgeldi atmr yo was found.



