
Biomedical Publication Trends by Geographic 
Area 

Along with  uninterrupted globali sation of industry 

sponsored trials , there is also a complimentary 

trend in globalisation of biomedical research 

publications.  

Today , the rest - of - world contributes 

approximately the same number of articles as 

either  North America or Europe.  

Five out of ten high impact journal articles are 

currently produced in North America, three out of 

ten in Europe, one out of ten in the rest - of - world 

and one out of ten in unidentified location s. The 

rest- of - world presently  contribut es almost the 

same number of evidence - based medicine articles 

as North A merica and slightly fewer  than Europe.  

Asia is clearly the ònew kid on the blockó, now  

contributing about half of the biomedical articles 

produced outside of North America and Europe.  

China and Iran stand out as the fastest - growing 

contributing countr ies among  emerging regions, 

while Russia is the slowest.  
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Another Decade  

Add one and get ten ð from 2000 to 2010  

So we have now left the first decade of the second 

millennium. What can be remembered? We have all 

special personal memories ; in my own case , 

completion of my first, second and last marathon. 

What we all can and should remember is that the past 

decade was when biomedical research went global.  

We have witnessed  unmatched globali sation of clinical 

research by means of industry sponsored clinical  

trials. Over 25% of all clinical trial sites are now 

located to emerging regions and this globali sation 

process is still ongoing.  

Today, t he industry is heavily dependent on 

investigators in emerging countries such as Brazil, 

Argentina, Chile, Mexico, Ru ssia, Poland, South Africa, 

India, China, Taiwan, South Korea, Thailand and 

Malaysia. The emerging clinical research countries 

have also become emerging economies. For instance, 

the four BRIC  countries  ð Brazil, Russia, India and 

China ð have a combined  GDP similar to the US or  

European Union.  

There is thus more than one reason for the life -

science industry to increasingly focus on regions other 

than the US and E U. One may predict that by 2020 we 

will find the majority of all sites involved in clinical 

tri als for the industry will be in the emerging 

countries. Who knows?  

Delete one and get six ð from 12 to 6 

issues  

The Clinical Trial Magnifier  has been around for two 

years now, and today we have 12,673 subscribers 

from  145 countries/regions. The Magnifier  was 

established to cover the globali sation process of 

industry sponsored clinical trials, and we have 

monitored  this extensively over the past 24 months.  

It has been a bit nerve - racking publishing  Magnifier 

issues every month, since it is essentially  produ ced by 

one single individual. For more than one reason the 

Magnifier  will therefore be published  bi - monthly, six 

times a year , and not every month ,  starting from 

2010 ð February, April, June, August, October and 

December. The main reason for this is not n ecessar il y 

the workload, but rather to stay focused and maintain  

the quality of cover age of  issues surrounding the 

globali sation of clinical research.  

For instance, we have just completed the first version 

of a new manual ð Reviewing Clinical Trials: A Gu ide 

for the Ethics Committee . This 140 - page  guideline  is 

currently subject to review by 15 inte rnational  

advisors. We plan to cover this manual in the February 

2010 Magnifier  issue , and will be inviting  subscribers 

to become part of this project. The idea of this manual 

came from Pfizer in the US , provid ing  the Clinical 

Trials Centre at the University of Hong Kong with an 

unconditional grant to  develop it.  Marc B. Wilenzick , 

Assistant General Counsel, Clinical Trial Policy & 

Regulatory Law, Pfizer Ltd., New  York contacted me in 

May 2009 , propos ing  the ethics guide project. The 

first question raised was: òWhy approach The 

University of Hong Kong and not a leading medical 

institution in the US or in Europe?ó The reply was: 

òBecause of the monthly newsletter that you produce , 

the  Clinical Trial Magnifie r.ó Perhaps that was  a valid 

reason, after all.  The co - editor of the manual is Dr . 

Marjorie Speers, President of the Association for the 

Accreditation of Human Research Protection Programs, 

Inc.  in  Washington DC .  

During the planning phase of this project , it became 

clear  there was a large worldwide demand for 

educating ethics committee members on how to 

review clinical trial protocols . This was  especially 

apparent in health care organisations outside leading 

academic institutions in emerging clinical trial 

locations  such as Brazil, China, India and Russia  ð and  

also other emerging regions such as Argentina, 

Bulgaria, Chile, Colombia, Croatia, Czech Republic, 

Estonia, Hong Kong, Hungary, Latvia, Lithuania, 

Malaysia , Mexico, Peru, Philippines, Poland, Romania, 

Russia, Serbia, Singapore, Slovakia, South Africa, South 

Korea, Taiwan, Thailand, Turkey and Ukraine.  

Add 32 and grow 67% -  from 480,000 to 

800,000  

During the past 10 years we have seen a remarkable 

change in b iomedical research  output . For instance, 

the number of published biomedical articles was 

480,000 in 2000 . By the end of 2009, that tally  

reach ed 800,000 representing 67% growth. Who is 

behind this unprecedented growth? That is the topic of 

this Magnifier  issue, with an  in - depth analysis of  

biomedical research output , broken down into  

geographic al region s. The following nuggets of 

findings  based on the figures provide on the following 

pages serve as appeti sers. You will see that:  

¶ Rest- of - world is now leading both Europe 

and North America in  producing biomedical 

articles  

¶ Asia stands out, accounting for over 50% of 

all articles published from rest - of - world  
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¶ China now rank s 2nd in the world for 

publications, sur passing Japan, United 

Kingdom, Germany, Italy, France, Canada and 

Spain   

¶ Iran is notably climbing fastest up the 

publication rankings  -  up 25 p ositions,  to 

only six places behind Israel  

¶ Russia has lost 20 ranking places, and Poland 

also drops down, while Turkey is on the 

move  

¶ Brazil has taken a solid leading position in 

Latin America  

¶ Spain and The Netherlands are doing well , 

while the UK, Germany and France are not 

do ing  as well    

Note that a ll th ese findings are  based on the number 

of biomedical articles published, not necessarily the 

quality of research. However, the full article in this 

Magnifier  issue also singles out  geographic 

distribution of high impact journal publications , apart 

from  evidence - based medicine publications. The 

finding  here is that the rest - of - world contr ibutes one  

out  of  ten high impact journal articles , and three out 

of ten evidence - based medicine articles.  

Clinical research has thus gone global during the first 

decade of the second millennium not only in terms  of 

industry sponsored clinical trials ð bu t also academic 

output in biomedical research.  

Add 5 or 10 and make a guess ð from 2010 

to 2015 or 2010  

Anyone is allowed to make prediction s into the future , 

since we do not know the answer s and , after all, 

prediction s are only  prediction s. Some may predict 

globali sation of clinical research will end right now ; or  

even reverse , due  to the quality of the research of 

emerging regions proven to be poor. Others  may 

forecast  that globali sation will continue, but at a much 

lower pace. Alternatively, will the  near future see the 

rest - of - world take an authoritative position in 

biomedical research ? Who knows?  

With this , I would like to send seasonal greetings to all 

read ers of the Magnifier.  

My wish for 2010 is that you remain as Magnifier  

subscriber s, and continue with us along this 

unpredictable journey into the next decade .  

 

Johan PE Karlberg, MD, PhD  

Editor, Clinical Trial Magnifier  

Hong Kong, January 20 10  
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67% Growth  

The number of biomedical 

research articles published 

annually between 2000 and 2009 

ð based on the PubMed data base.  

Who gained and who lost?  

China, South Korea, Brazil, India, 

Turkey, Taiwan and Iran gained 

most in the proportion of articles 

between 200 0 and 2009; together 

9.0% or 79,000 articles.    

The US, Japan and UK lost most in 

the proportion of biomedical 

articles published between 2000 

and 2009; together 6.6% or 

53,000 articles.  
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Ranking based on the number of 

articles  

The left bar represents the ranking 

in 2009 and the right in 2000; 

green color means a ranking 

improvement and red the reverse.  

Iran ha s improved most (25 

places) and Russia lost 20 places.  
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Asia contributes with over 50% of 

rest - of - world  

 

 

 

 

 

 

 

 

 

Israel is losing its dominance in 

Middle East  

South Africa is not alone in Africa  

 

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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The US still dominates  

China moves  up to second place  

Japan moves from second to 

fourth  

 

 

 

 

 

China moves on  

India and Brazil is doing well  

Russia has difficulties  

 

 

 

 

 

 

 

Australia and Canada is doing well  

China contributes with more 

articles than Canada, Australia and 

New Zealand taken tog ether 

(2009)  

 

 

 

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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The trend is clear  

China bypasses Japan  

South Korea bypasses India  

 

 

 

 

 

Taiwan is also doing well  

Singapore is trailing Hong Kong  

 
 
 
 
 
 
 
 
 
 
 
 
Pakistan and Malaysia are also 
seen 

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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UK loses 1.0%  

Germany/France lose 0.3%  

Italy bypasses France  

 

 

 

 

 

 

Spain improves  

The Netherlands improves  

 

 

 

 

 

 

 

 

 

Sweden is losing 0.3%  

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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Positive growth  

Greece, Portugal and Ireland  

 

 

 

 

 

 

Turkey is making good progress  

Poland is falling out  

Russia got difficulties  

 

 

 

 

 

 

 

 

No change , or an upwards trend  

 

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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Israel meets comp etition from Iran  

 

 

 

 

 

 

 

 

Brazil is clearly taking a lead  

 

 

 

 

 

 

 

 

Some good movements in Africa  

 

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  
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Biomedical Publication 

Trends by Geographic Area  

By Johan PE Karlberg, Clinical Trials Centre, 

The University of Hong Kong, Hong Kong 

SAR, PR China 

 

Summary 

This study picture s the geographic al drift of 

biomedical research publications , analysing  the 

PubMed publication data base as of  December 3, 

2009.  

Today , the rest - of - world contributes approximately 

the same number of articles as either  North America 

or Europe.  

Five out of ten high impact journal articles are 

currently produced in North America, three out of ten 

in Europe, one out of ten in the rest - of - world and one 

out of ten in unidentified location s.  

The r est- of - world presently  contribut es almost the 

same number of evidence - based medicine articles as 

North America and slightly fewer  than Europe.  

Asia is clearly the ònew kid on the blockó, now  

contributing about half of the biomedical articles 

produced outside of North America a nd Europe.  

China and Iran stand out as the fastest - growing 

contributing countr ies among  emerging regions, while 

Russia is the slowest.  

 

 

 

 

 

 

 

 

 

 

 

Abstract  

Along with  uninterrupted globali sation of industry 

sponsored trials , there is also a complimentary trend 

in globalisation of biomedical research publications. 

This study picture s th at geographic al drift in 

publications, and  also the geographic variation in high 

impact journal and evidence - based medicine articles. 

The PubMed publication data base was analysed as of  

December 3, 2009. Results rev ealed that more and 

more biomedical publications are based on research 

conducted outside North America and Europe. Today , 

the  rest - of - world contributes approximately the same 

number o f articles as either North America or Europe; 

some 350,000 articles annually , or 1,000 articles per 

day. This rapid growth in the number of articles is 

especially concentrated in  a few emerging countries , 

notably  China, India, Brazil, South Korea, Turkey a nd 

Taiwan. The number of articles published by 

researchers in China between 2000 and 2009 

outnumbered those  published in  the US from  1980 -

1989. High impact journal articles represent ed 2.3% 

(n=18,429) of all articles published in 2009. Today , 

five out of t en high impact journal articles are 

produced in North America, three out of ten in Europe, 

one out of ten in the rest - of - world and one out of ten 

in unidentified location s. The r est- of - world currently  

contribut es almost the same number of evidence -

based medicine articles as North America , and slightly 

fewer  than Europe. In conclusion, Asia is clearly the 

ònew kid on the blockó, today contributing with about 

half of the biomedical articles produced outside North 

America and Europe. China stands out as the fastest 

growing country among  emerging regions and Russia 

the slowest , as the only country with negative growth. 

We have previously reported an ongoing drift of 

industry sponsored clinical trials from established to 

emerging regions. However, t his drift do es not exactly 

mirror the globali sation process of biomedical 

publication output. For instance, Russia is the leading 

emerging location for industry sponsored trials , but 

the only large country world - wide with  a negative 

growth in producing  biomedical publ ications. 

Conversely, Iran stands  out as the number one climber 

in the ranking of biomedical publications, but has little 

involvement in industry sponsored clinical trials. China 

has become a leader in biomedical research, but has 

not as yet entered the ma instream of industry 

sponsored clinical trial activities.  
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Introduction  

Up- to - date analysis of the US clinical trial register up 

to December 2008 found the globali sation process of 

industry sponsored trials is clearly uninterrupted and 

ongoing. 1 More and  more trial sites are located 

outside North America and Europe, with more phase 

II- III trial sites in the rest - of - world (RoW) than Europe: 

27.0% versus 24.6%. Over the previous 15 months , 

North America and Europe jointly lost 4.3% of study 

sites to the res t- of - the - world, corresponding to some 

6,500 sites. The major emerging regions are still East 

Europe, Asia and Latin America. The major emerging 

countries with strong growth are Russia, India and 

Brazil, i.e. three of the four BRIC countries, while China 

is still not in the mainstream.  

Another measure of globali sation of 

biomedical/clinical research activit y is publication 

output. For instance, a recent report from Sweden and 

Finland revealed a trend of declining pre - eminence in 

Finnish and Swedish biomedic al research output. 2   

Another  example is from a recent UK report on 

international comparative performance of the UK 

research base. 3   This detail s the global trend of all 

types academic research , in terms of different type of 

indicators from the number of  publications , and  the 

number of research students. Th e report shows a clear 

drift of academic output towards emerging regions 

such as China, India and Iran. There are some 

similarities between this and other previous related 

reports, a s well as the curren t latest  study, although 

the indicators and data bases analy sed only partially 

overlap.  

The aim of th is current study is not only to picture the 

geographic drift of the total number of biomedical 

research publications, but also to study the 

geographic var iation in publication languages, high 

impact journal articles and evidence - based medicine 

articles. Another objective is compar ing  the 

globali sation trend in academic publication s against  

the globali sation trend of industry sponsored clinical 

trials. For t his , the PubMed publication data base was 

analysed for December 3, 2009.  

Methods  

The PubMed data based was accessed on December 3, 

2009 through the Medical Library at the University of 

Hong Kong, Hong Kong SAR, PR China. This means 

that the number of publ ications for 2009 was not 

quite complete at the time of analysis. But we  did  not 

analyse the 2009 publications in isolation ð only 

among  all publications from  2005 - 2009. The data 

base contained 18,251,963 publications. The 

following fields were analysed : journal name, year of 

publication, publication language, corresponding 

authorõs address and publication type.  

The country of origin of each publication was 

identified from the corresponding authorõs address 

field; some address fields were empty and some 

address fields did not include enough information to 

be used for country identification.  

The publication type was coded as full article (òarticleó) 

or non - full article, such as editorial or letter to the 

editor. Only full articles were used in the main body of 

the analysis.  

All high impact journal articles were identified. High 

impact journal articles w ere defined as published in 

one of the leading 100 biomedical journals , based on 

the impact factor figure for year 2008 (Journal Citation 

Reports, Thomson Reut ers4). Two sub - groups of high 

impact articles were also established; òClinicaló, i.e. 

articles published in New England Journal of Medicine, 

The Lancet, BMJ or  JAMA, and òPre-clinicaló published 

in Nature or Science. All evidence based medicine 

(EBM) articles were identified using the publication 

type field information of PubMed; (a) òrandomized 

clinical trialsó (RCT), òclinical trialsó (CT) and òmeta-

analysisó (Meta).  Note that an article can be defined 

both as a high impact research and EBM article.  

Results  

Year- by- year trends  -  number and type of 

articles  

Table s 1- 2 and Figures  1- 2 depict the number of 

publications by year of publication, by language of 

publication ð English or non - English ð and by 

publication type ð full article (article) or other types of 

publications. The vast majority (>90%) of the 

publications represent articles (Table 1). The total 

number of articles has increased from around 100,000 

annually in 1951 to about 800,000 in  2009. The 

proportion of the articles written in English was about 

50% in the 1950s, while they represent 94.3% in 2009 

(Table 1, Figure 1).   

The number of articles published has increased 

exponentially over the past six decades (Figure 1). At 

the same tim e, there has been a rapid decrease in the 

number of published non - English articles. The 

utilization of some of the major languages such as 

Italian, French, German and Russian reached a 

maximum peak in the 1970s and has since shown a 

steady decrease (Table 2 and Figure 2). Japanese 

articles reached a peak in the 1980s, while articles 

written in Spanish and Chinese are still increasing. 
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Publication of articles in the Chinese language have 

increased significantly, especially since 1979, from  

approximately 1,00 0 to 15,000 in 2008 (Table 2, 

Figure 2). Note that the numbers for 2009 are  

incomplete.  

Articles by geographic region, language 

and year  

The number of articles published between 2000 and 

2009 was the highest in North America with just over 

2 million, clo sely followed by Europe (Table 3, Figure 

3). Asia, with around one million articles published in 

the same period, represent 57.5% of all published 

articles in the Rest - of - the - World (RoW), i.e. outside 

North America and Europe. The figures for òNot 

identifi ableó and òMissing addressó are grouped 

together and collectively represent 6.1% of all 

published articles. The remainder of the articles 

originated from North America, Europe and the RoW 

and pertains to 33.5%, 31.5% and 28.9 %, respectively. 

(Table3, Figur e 3).  

Virtually all articles (99.7%) published between 2000 

and 2009 in North America, Oceania and Middle East 

were written in English. English was less frequently 

used in other regions, the least in East Europe  (81.5%) 

followed by Latin America (84.5%) an d Asia (85.6%) 

(Table 3).  

The global number of articles showed a growth of 

128.0% between 1990/99 to 2000/09 for the RoW, 

compared with a growth of approximately only 50% for 

North America and Europe (Table 3, Figure 3). Latin 

America showed the highest ra te of growth (185.4%), 

followed by Eastern Europe (141.8%), Asia (129.4%) 

and the Middle East (112.7%).  

Articles by country , language and year  

The top 50 countries/regions rated in terms of the 

number of articles published between 2000 and 2009 

are listed in Table 4, and the top 30 are included in 

Figure 4. The US had over four times more articles 

published during this period than Japan and the 

United Kingdom, taking second  and third place in the 

total number of articles published. Among the top ten 

countries, two are from North America, five from 

Europe, two from Asia and one from Oceania.  

When English articles are considered in isolation, 

change s in the ratings among the countries can be 

found (Table 4). For instance, Japan slips to third place 

just behind the United Kingdom, while the US remains 

first. China, on the other hand, has fewer publications 

than either Italy or Canada . According to Tab le 4, 

major countries such as China, Poland, Russia, France, 

Germany, Brazil, Norway, Japan and Switzerland 

account for the highest number of published non -

English articles.  

From 1990/99 to 2000/09, the number of 

publications grew between 40% and 65% in mo st 

countries in North America and Europe. There were 

some exceptions such as Spain which showed a 

growth of 103.2%, as opposed to Sweden with the 

slowest growth of 30.1% (Table 4, Figure 4). Twenty -

two of the 50 countries listed in Table 4 have a growth 

of  over 100%, with 18 of those countries representing 

the RoW. The top five countries with the largest 

growth are Iran (1 ,826.5%), South Korea (614.7%), 

Taiwan (542.1%), Turkey (468.7%) and China (395.1%) 

(Table 4).  

High impact journal articles by year  

The t otal number of articles published in the 100 

international biomedical scientific journals with the 

highest impact factor is given in Table 5 and Figure 5 

by year of publication. While the total number of 

articles has increased from about 80,000 in 1950 to 

around 800,000 in 2009, the number of high impact 

journal articles shows a slower growth rate, i.e. from 

about 5,000 to 18,000. In 1950, high impact journal 

articles represented 6.3% of all articles, compared to 

2.3% in 2009 (Figure 5, Table 5). In 1950, t he majority 

(75.5%) of the number of high impact journal articles 

were published in six well - known journals, i.e. New 

England Journal of Medicine , The Lancet , BMJ, JAMA, 

Nature , and Science. In 2009, those six journals 

represent 28.9% of all the high impac t journal articles 

(Table 5).  

High impact journal articles by geographic 

region and year  

Between 2005 and 2009 there were 87,408 high 

impact journal articles published; 52.8%, 30.3%, 10.3% 

and 6.6% corresponded to North America, Europe, the 

RoW and unclas sified regions (i.e. not identifiable or 

missing address), respectively. Asia contributed 54.4% 

of all high impact journal articles from the RoW, 

followed by Oceania with 21.9% (Table 6).  

Figure 6 shows the growth in high impact journal 

articles over the p ast 20 years. For instance, between 

2000/04 and 2005/09, the growth was 10.4% in North 

America, 12.4% in Europe, and 24.7% respectively in 

the RoW. 

High impact journal articles by 

country/region and year  

The number of high impact journal articles for the 5 0 

top countries/regions rated by the total number of  

articles published between 2005 and 2009 is listed in 
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Table 7, while the top 30 are included in Figure 7. The 

countries with the largest number of high impact 

journal articles are the US, United Kingdom , and 

Germany.  

The proportion of high impact journal articles in 

relation to the total number of articles is highest in 

the US (4.2%), followed by United Kingdom (4.0%), 

Switzerland (3.8%), Netherlands (2.8%) and Canada 

(2.5%). The next five countries had percentages 

ranging from 2.1% - 2.3%, including Germany, France 

and three countries from the RoW category, namely 

South Africa, Israel and Australia. Countries with a 

relatively high total number of articles, but relatively 

low proportion (<1.0%) of  high im pact journal articles 

are Taiwan (0.9%), South Korea (0.7%), India (0.4%), 

China (0.3%), Brazil (0.2%), Poland (0.2%) and Turkey 

(0.1%). 

Evidence- based medicine articles by year  

Table 8 and Figure 8 provide the total number of 

evidence - based medicine (EBM)  articles published 

between 1990 and 2009. An EBM article is defined as 

being either a randomized controlled trial (RCT), a 

controlled trial (CT) or a meta - analysis (Meta) article. 

In 2005 - 2009, RCT articles represented 65.6% of all 

EBM articles compared w ith 37.1% of CT and 8.4% 

meta - analysis articles, respectively. Between the 

period of 1990/94 and 2005/09, the numbers of RCT 

as well as CT articles have doubled, while the number 

of meta - analysis papers have increased by eight 

times.  

Evidence- based medicin e articles by 

geographic region  

Table 8 and Figure 9 depict the change in the 

distribution of the number of EBM articles by 

geographic regions. Three percent of the total number 

of EBM articles published in 2005 - 09 was from 

unclassified regions (i.e. not i dentified and missing 

address), while the remaining articles with validated 

addresses were from North America (31.5%), Europe 

(38.2%) and the RoW (27.3%). Asia accounted for 

approximately half of the EBM articles for the RoW 

group, followed by Eastern Euro pe and Oceania (Table 

8, Figure 9). The growth in the number of EBM articles 

between 2000/04 and 2005/09 was highest in the 

RoW (46.4 %), followed by North America (19.3%) and 

Europe ( 17.5 %).    

Evidence- based medicine articles by 

country/region  

The number of high impact EBM articles for the 50 top 

countries/regions rated in terms of the number of all 

articles published between 2005 and 2009 are listed 

in Table 9. The top 30 countries can be found in 

Figure 10. The countries with the largest number of 

EBM articles are the US, United Kingdom and Germany.  

According to Figure 10, the proportion of high impact 

EBM articles in relation to the total number of articles 

among the most active countries is highest in the 

Netherlands (8.2%), followed by Denmark (7.4%), 

Turkey (7.2%), Austria (7.2%), Greece (7.1%) and 

Finland (6.9%). The lowest proportion can be found in 

Japan (3.1%), India (2.9%), China (2.6%) and Russia 

(1.8%). 

Overview of geographic distribution and 

trends  

All a rticles : Figure 11 indicates the number o f 

biomedical research articles published in 2005 - 09 is 

about the same for North America, Europe and the 

RoW, with approximately 1/3 rd  representing each of 

those three geographic regions. The relative growth in 

the number of articles between 2000/04 and 2005/09 

is highest in the RoW, followed by Europe and North 

America.   

High impact research articles:  Referring to Figure 11, 

North Amer ica, or rather the US, dominates the area of 

high impact research articles. In 2005 - 09, 52.8% of all 

high impact journal articles were published in North 

America, with 49.4% coming out from the US. Europe 

contributed 30.3% and the RoW supplied 10.3% of all  

high impact journal articles.  The relative growth in 

the number of articles between 2000/04 and 2005/09 

was highest in the RoW, followed by Europe and North 

America.   

Evidence- based medicine articles:  The number of EBM 

research articles published in 200 5- 09 is quite similar 

for North America, Europe and the RoW (Figure 11). 

The relative growth in the number of articles between 

2000/04 and 2005/ 09 was highest in the RoW, 

followed by North America and Europe.   
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Table 1.  Number of publications by year o f publication, by language of publication -  English or non - English -  

and by publication type ð full article or other type of publication.  

 

Total English 

 

Non-English Total English 

 

Total English 

 

 

Publications Publications 

 

Publications Articles Articles 

 

Non-articles Non-articles 

 Year n n % n n n % n n % 

1885 1,137 1,137 100.0 0 1,137 1,137 100.0 0 0 0.0 

1886 1,117 1,117 100.0 0 1,117 1,117 100.0 0 0 0.0 

1887 1,040 1,040 100.0 0 1,040 1,040 100.0 0 0 0.0 

1888 796 796 100.0 0 796 796 100.0 0 0 0.0 

1889 1,182 1,182 100.0 0 1,182 1,182 100.0 0 0 0.0 

1890 802 802 100.0 0 802 802 100.0 0 0 0.0 

1891 676 676 100.0 0 676 676 100.0 0 0 0.0 

1892 924 924 100.0 0 924 924 100.0 0 0 0.0 

1893 1,126 1,126 100.0 0 1,126 1,126 100.0 0 0 0.0 

1894 586 586 100.0 0 586 586 100.0 0 0 0.0 

1895 860 860 100.0 0 860 860 100.0 0 0 0.0 

1896 1,099 1,099 100.0 0 1,099 1,099 100.0 0 0 0.0 

1897 1,054 1,054 100.0 0 1,054 1,054 100.0 0 0 0.0 

1898 1,134 1,134 100.0 0 1,134 1,134 100.0 0 0 0.0 

1899 1,003 1,003 100.0 0 1,003 1,003 100.0 0 0 0.0 

1900 917 917 100.0 0 917 917 100.0 0 0 0.0 

1901 1,039 1,039 100.0 0 1,039 1,039 100.0 0 0 0.0 

1902 1,066 1,066 100.0 0 1,066 1,066 100.0 0 0 0.0 

1903 1,255 1,255 100.0 0 1,255 1,255 100.0 0 0 0.0 

1904 1,288 1,288 100.0 0 1,288 1,288 100.0 0 0 0.0 

1905 1,604 1,604 100.0 0 1,604 1,604 100.0 0 0 0.0 

1906 1,536 1,536 100.0 0 1,536 1,536 100.0 0 0 0.0 

1907 1,395 1,395 100.0 0 1,395 1,395 100.0 0 0 0.0 

1908 1,379 1,379 100.0 0 1,379 1,379 100.0 0 0 0.0 

1909 1,526 1,526 100.0 0 1,526 1,526 100.0 0 0 0.0 

1910 1,570 1,570 100.0 0 1,570 1,570 100.0 0 0 0.0 

1911 1,787 1,787 100.0 0 1,787 1,787 100.0 0 0 0.0 

1912 1,545 1,545 100.0 0 1,545 1,545 100.0 0 0 0.0 

1913 1,638 1,637 99.9 1 1,638 1,637 99.9 0 0 0.0 

1914 1,662 1,662 100.0 0 1,662 1,662 100.0 0 0 0.0 

1915 1,848 1,848 100.0 0 1,848 1,848 100.0 0 0 0.0 

1916 1,884 1,884 100.0 0 1,884 1,884 100.0 0 0 0.0 

1917 1,695 1,695 100.0 0 1,695 1,695 100.0 0 0 0.0 

1918 1,704 1,704 100.0 0 1,704 1,704 100.0 0 0 0.0 

1919 1,751 1,751 100.0 0 1,751 1,751 100.0 0 0 0.0 

1920 1,807 1,807 100.0 0 1,807 1,807 100.0 0 0 0.0 

1921 1,828 1,828 100.0 0 1,828 1,828 100.0 0 0 0.0 

1922 1,980 1,980 100.0 0 1,980 1,980 100.0 0 0 0.0 

1923 2,102 2,102 100.0 0 2,102 2,102 100.0 0 0 0.0 

1924 2,383 2,383 100.0 0 2,383 2,383 100.0 0 0 0.0 

1925 2,704 2,704 100.0 0 2,704 2,704 100.0 0 0 0.0 

1926 2,612 2,612 100.0 0 2,612 2,612 100.0 0 0 0.0 

1927 2,977 2,977 100.0 0 2,977 2,977 100.0 0 0 0.0 

1928 2,791 2,790 100.0 1 2,791 2,790 100.0 0 0 0.0 

1929 2,860 2,860 100.0 0 2,860 2,860 100.0 0 0 0.0 

1930 2,635 2,634 100.0 1 2,635 2,634 100.0 0 0 0.0 

1931 2,754 2,754 100.0 0 2,754 2,754 100.0 0 0 0.0 

1932 2,822 2,822 100.0 0 2,822 2,822 100.0 0 0 0.0 

1933 2,859 2,859 100.0 0 2,859 2,859 100.0 0 0 0.0 

1934 2,898 2,898 100.0 0 2,898 2,898 100.0 0 0 0.0 

1935 2,920 2,920 100.0 0 2,920 2,920 100.0 0 0 0.0 

1936 2,800 2,799 100.0 1 2,800 2,799 100.0 0 0 0.0 

1937 2,855 2,855 100.0 0 2,855 2,855 100.0 0 0 0.0 

1938 3,145 3,145 100.0 0 3,145 3,145 100.0 0 0 0.0 

1939 2,876 2,875 100.0 1 2,876 2,875 100.0 0 0 0.0 

1940 3,042 3,039 99.9 3 3,042 3,039 99.9 0 0 0.0 

1941 2,889 2,888 100.0 1 2,889 2,888 100.0 0 0 0.0 

1942 2,864 2,857 99.8 7 2,864 2,857 99.8 0 0 0.0 

1943 2,699 2,699 100.0 0 2,699 2,699 100.0 0 0 0.0 

1944 2,616 2,616 100.0 0 2,616 2,616 100.0 0 0 0.0 

1945 2,665 2,654 99.6 11 2,665 2,654 99.6 0 0 0.0 
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Table 1.  (Continued). Number of publications by year of publication, by language of publication -  English or 

non - English -  and by publication type ð full article or other type of publication.  

 

Total English 

 

Non-English Total English 

 

Total English 

 

 

Publications Publications 

 

Publications Articles Articles 

 

Non-articles Non-articles 

 Year n n % n n n % n n % 

1946 2,722 2,616 96.1 106 2,722 2,616 96.1 0 0 0.0 

1947 17,572 8,755 49.8 8,817 17,569 8,755 49.8 3 0 0.0 

1948 70,878 43,584 61.5 27,294 70,857 43,568 61.5 21 16 76.2 

1949 61,656 38,337 62.2 23,319 61,654 38,337 62.2 2 0 0.0 

1950 81,683 39,781 48.7 41,902 81,683 39,781 48.7 0 0 0.0 

1951 101,660 47,294 46.5 54,366 101,592 47,280 46.5 68 14 20.6 

1952 107,233 48,309 45.1 58,924 107,138 48,287 45.1 95 22 23.2 

1953 107,820 48,961 45.4 58,859 107,820 48,961 45.4 0 0 0.0 

1954 104,747 47,657 45.5 57,090 104,747 47,657 45.5 0 0 0.0 

1955 107,601 49,276 45.8 58,325 107,601 49,276 45.8 0 0 0.0 

1956 106,075 49,043 46.2 57,032 106,075 49,043 46.2 0 0 0.0 

1957 110,697 52,129 47.1 58,568 110,697 52,129 47.1 0 0 0.0 

1958 108,570 54,668 50.4 53,902 108,568 54,666 50.4 2 2 100.0 

1959 109,113 53,903 49.4 55,210 109,081 53,891 49.4 32 12 37.5 

1960 110,767 54,500 49.2 56,267 110,689 54,473 49.2 78 27 34.6 

1961 118,919 55,940 47.0 62,979 118,849 55,915 47.0 70 25 35.7 

1962 126,205 62,192 49.3 64,013 126,164 62,176 49.3 41 16 39.0 

1963 142,072 70,686 49.8 71,386 142,071 70,685 49.8 1 1 100.0 

1964 160,804 83,491 51.9 77,313 160,799 83,488 51.9 5 3 60.0 

1965 175,624 92,932 52.9 82,692 175,551 92,881 52.9 73 51 69.9 

1966 178,031 96,582 54.3 81,449 177,741 96,353 54.2 290 229 79.0 

1967 189,733 103,273 54.4 86,460 189,318 102,933 54.4 415 340 81.9 

1968 206,397 115,291 55.9 91,106 206,152 115,107 55.8 245 184 75.1 

1969 213,584 123,857 58.0 89,727 213,304 123,663 58.0 280 194 69.3 

1970 217,410 129,745 59.7 87,665 216,979 129,376 59.6 431 369 85.6 

1971 221,854 134,323 60.5 87,531 221,104 133,672 60.5 750 651 86.8 

1972 225,737 142,007 62.9 83,730 225,331 141,689 62.9 406 318 78.3 

1973 229,326 150,996 65.8 78,330 228,891 150,678 65.8 435 318 73.1 

1974 232,898 155,614 66.8 77,284 232,335 155,177 66.8 563 437 77.6 

1975 246,763 166,624 67.5 80,139 245,875 165,899 67.5 888 725 81.6 

1976 252,153 173,435 68.8 78,718 247,409 169,345 68.4 4,744 4,090 86.2 

1977 259,012 179,715 69.4 79,297 246,409 168,463 68.4 12,603 11,252 89.3 

1978 269,424 189,875 70.5 79,549 254,900 177,357 69.6 14,524 12,518 86.2 

1979 278,314 201,380 72.4 76,934 261,438 186,620 71.4 16,876 14,760 87.5 

1980 276,367 202,009 73.1 74,358 262,729 189,873 72.3 13,638 12,136 89.0 

1981 278,914 205,532 73.7 73,382 266,692 194,470 72.9 12,222 11,062 90.5 

1982 290,331 216,973 74.7 73,358 277,756 205,486 74.0 12,575 11,487 91.3 

1983 304,639 229,872 75.5 74,767 289,909 216,682 74.7 14,730 13,190 89.5 

1984 313,602 238,981 76.2 74,621 298,074 225,089 75.5 15,528 13,892 89.5 

1985 330,578 254,669 77.0 75,909 313,943 239,840 76.4 16,635 14,829 89.1 

1986 344,527 267,744 77.7 76,783 325,852 251,185 77.1 18,675 16,559 88.7 

1987 361,774 283,391 78.3 78,383 340,689 264,632 77.7 21,085 18,759 89.0 

1988 380,057 299,394 78.8 80,663 356,228 277,977 78.0 23,829 21,417 89.9 

1989 396,841 314,182 79.2 82,659 371,173 291,484 78.5 25,668 22,698 88.4 

1990 403,872 325,710 80.6 78,162 375,298 300,705 80.1 28,574 25,005 87.5 

1991 405,896 336,452 82.9 69,444 372,203 307,067 82.5 33,693 29,385 87.2 

1992 409,865 349,224 85.2 60,641 373,032 316,687 84.9 36,833 32,537 88.3 

1993 418,230 359,378 85.9 58,852 380,331 326,032 85.7 37,899 33,346 88.0 

1994 428,453 372,629 87.0 55,824 390,741 339,063 86.8 37,712 33,566 89.0 

1995 439,003 385,261 87.8 53,742 400,048 350,217 87.5 38,955 35,044 90.0 

1996 448,302 395,237 88.2 53,065 409,929 361,154 88.1 38,373 34,083 88.8 

1997 448,489 392,568 87.5 55,921 409,541 358,613 87.6 38,948 33,955 87.2 

1998 467,114 412,526 88.3 54,588 428,140 377,842 88.3 38,974 34,684 89.0 

1999 485,029 431,199 88.9 53,830 444,223 394,617 88.8 40,806 36,582 89.6 

2000 523,469 468,414 89.5 55,055 480,142 429,569 89.5 43,327 38,845 89.7 

2001 538,974 483,256 89.7 55,718 492,153 441,416 89.7 46,821 41,840 89.4 

2002 556,815 499,574 89.7 57,241 510,089 457,634 89.7 46,726 41,940 89.8 

2003 584,687 524,628 89.7 60,059 536,322 481,522 89.8 48,365 43,106 89.1 

2004 623,731 561,757 90.1 61,974 573,577 516,839 90.1 50,154 44,918 89.6 

2005 667,136 602,544 90.3 64,592 614,864 555,377 90.3 52,272 47,167 90.2 

2006 717,775 652,910 91.0 64,865 662,548 602,762 91.0 55,227 50,148 90.8 

2007 759,316 695,116 91.5 64,200 703,055 643,598 91.5 56,261 51,518 91.6 

2008 806,047 742,671 92.1 63,376 747,198 688,924 92.2 58,849 53,747 91.3 

2009 855,906 806,230 94.2 49,676 799,173 753,794 94.3 56,733 52,436 92.4 
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Table 2. Number of articles published between 1950 and 2009 by the year of publication and by the major 

languages.  

 

Total English German Russian French Japanese Italian Spanish Chinese Polish Other 

 

Articles Articles Articles Articles Articles Articles Articles Articles Articles Articles Articles 

Year n n n n n n n n n n n 

1950 81,683 39,781 0 1 0 0 0 0 0 0 41,901 

1951 101,592 47,280 1 0 1 0 0 0 0 0 54,310 

1952 107,138 48,287 24 85 7 0 18 2 0 10 58,705 

1953 107,820 48,961 137 341 111 0 155 251 0 34 57,830 

1954 104,747 47,657 9,202 2,613 8,389 191 6,018 3,325 0 1,486 25,866 

1955 107,601 49,276 15,179 5,080 13,739 273 8,729 4,726 0 1,954 8,645 

1956 106,075 49,043 14,342 5,059 14,203 286 8,660 4,550 0 2,080 7,852 

1957 110,697 52,129 14,653 6,007 13,982 234 8,928 4,638 54 1,830 8,242 

1958 108,568 54,666 14,110 6,778 12,209 96 7,676 3,803 16 1,544 7,670 

1959 109,081 53,891 13,438 7,538 12,614 61 8,543 3,674 365 1,542 7,415 

1960 110,689 54,473 13,354 7,377 12,830 132 8,657 4,242 196 1,756 7,672 

1961 118,849 55,915 14,126 8,602 13,473 2,841 8,279 4,826 118 2,050 8,619 

1962 126,164 62,176 12,252 10,353 12,970 4,179 7,785 4,106 331 2,212 9,800 

1963 142,071 70,685 13,805 11,076 14,168 4,471 9,236 5,013 400 2,639 10,578 

1964 160,799 83,488 16,397 11,677 15,684 4,618 10,045 4,773 254 3,053 10,810 

1965 175,551 92,881 19,088 13,681 15,856 4,737 9,801 4,249 202 3,992 11,064 

1966 177,741 96,353 19,108 14,732 13,436 6,755 9,137 3,377 109 4,262 10,472 

1967 189,318 102,933 21,171 15,047 15,023 7,352 10,306 3,484 10 4,057 9,935 

1968 206,152 115,107 22,038 15,748 14,894 7,568 11,081 3,786 58 4,445 11,427 

1969 213,304 123,663 22,141 15,767 15,211 8,191 8,239 3,790 73 4,556 11,673 

1970 216,979 129,376 20,698 15,161 15,854 8,462 6,692 3,860 62 4,493 12,321 

1971 221,104 133,672 20,397 16,241 15,306 8,424 5,283 3,443 52 4,678 13,608 

1972 225,331 141,689 21,879 16,672 15,420 6,507 3,608 2,917 66 4,541 12,032 

1973 228,891 150,678 20,206 17,187 11,813 5,674 3,457 2,961 232 4,720 11,963 

1974 232,335 155,177 19,343 15,818 11,178 7,190 3,684 3,083 269 4,511 12,082 

1975 245,875 165,899 19,161 18,242 11,498 7,027 4,262 2,918 127 4,114 12,627 

1976 247,409 169,345 18,835 17,750 11,177 5,990 4,410 3,177 95 4,325 12,305 

1977 246,409 168,463 18,478 17,136 10,716 7,464 4,524 3,187 109 4,409 11,923 

1978 254,900 177,357 17,735 17,834 10,403 7,714 4,762 3,331 98 4,175 11,491 

1979 261,438 186,620 16,090 15,463 10,904 7,816 4,718 3,372 1,061 4,214 11,180 

1980 262,729 189,873 15,081 16,158 10,440 7,337 5,036 3,304 1,328 3,844 10,328 

1981 266,692 194,470 14,791 15,298 10,386 8,076 5,115 3,456 1,837 3,434 9,829 

1982 277,756 205,486 14,484 15,056 10,700 9,239 4,896 3,489 2,048 2,853 9,505 

1983 289,909 216,682 14,028 15,142 10,304 10,505 4,672 3,718 2,382 2,964 9,512 

1984 298,074 225,089 12,293 15,635 10,347 10,461 4,915 3,642 2,659 3,238 9,795 

1985 313,943 239,840 12,958 15,897 10,206 11,164 4,661 3,655 3,165 2,758 9,639 

1986 325,852 251,185 13,203 15,740 10,075 10,755 4,641 3,885 3,275 2,985 10,108 

1987 340,689 264,632 13,481 16,524 9,761 10,970 4,544 4,146 3,274 3,107 10,250 

1988 356,228 277,977 13,724 16,869 10,222 11,323 4,519 4,709 3,450 3,015 10,420 

1989 371,173 291,484 14,361 16,902 10,398 11,817 4,688 4,902 3,260 2,269 11,092 

1990 375,298 300,705 14,391 16,412 9,563 9,647 4,511 4,681 3,165 1,919 10,304 

1991 372,203 307,067 12,019 14,774 8,733 8,297 3,893 4,303 3,009 1,473 8,635 

1992 373,032 316,687 9,455 9,094 8,395 8,783 3,068 4,135 3,140 2,092 8,183 

1993 380,331 326,032 9,400 8,067 8,309 8,522 2,673 4,034 3,223 1,970 8,101 

1994 390,741 339,063 8,686 7,281 8,020 9,107 2,765 3,780 2,965 1,821 7,253 

1995 400,048 350,217 8,577 6,962 7,354 8,332 2,528 4,368 2,919 1,908 6,883 

1996 409,929 361,154 8,534 7,016 7,415 7,491 2,582 4,250 2,931 1,853 6,703 

1997 409,541 358,613 8,665 6,633 7,116 7,465 2,356 4,552 4,566 1,776 7,799 

1998 428,140 377,842 8,838 6,745 7,405 6,715 2,314 4,496 4,489 1,826 7,470 

1999 444,223 394,617 8,061 6,242 7,745 6,990 2,249 4,819 4,892 1,880 6,728 

2000 480,142 429,569 7,734 6,487 7,550 6,992 2,145 4,752 5,496 2,178 7,239 

2001 492,153 441,416 7,345 6,475 7,129 7,587 2,049 4,575 6,099 2,258 7,220 

2002 510,089 457,634 7,108 6,748 7,078 7,368 1,809 4,634 7,369 2,326 8,015 

2003 536,322 481,522 7,315 6,624 7,244 6,775 1,987 4,855 9,535 2,403 8,062 

2004 573,577 516,839 7,224 6,343 7,363 7,244 1,549 4,790 11,010 2,772 8,443 

2005 614,864 555,377 7,173 6,458 8,062 6,912 1,495 5,077 13,039 2,700 8,571 

2006 662,548 602,762 6,969 6,233 8,126 6,990 1,205 5,599 13,335 2,652 8,677 

2007 703,055 643,598 6,671 6,075 7,959 6,537 1,549 5,587 14,093 2,197 8,789 

2008 747,198 688,924 6,700 6,320 8,075 4,881 1,290 5,918 15,053 1,946 8,091 

2009 799,173 753,794 6,243 4,482 6,896 4,045 801 4,616 11,000 1,162 6,134 
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Figure 1. Number of articles by 

year and language, i.e. English or 

non - English. Values taken from 

Table 1.  
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Figure 2. Number of non - English 

articles for major languages by 

year of publication. Values from 

Table 2.  
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Table  3.  Total number of articles and number of English ar ticles by decade and geographic region.   

                  Growth    

 

1970-79 

 

1980-89 

 

1990-99 

 

2000-2009 

 

2000-09 English 

 

Articles English Articles English Articles English Articles English 1990-99 2000-09 

Region n n n n n n n n % % 

North America  10,611 10,600 271,323 270,511 1,392,086 1,386,458 2,048,646 2,042,496 47.2 99.7 

Europe  5,059 4,607 217,402 185,695 1,215,153 1,018,253 1,928,803 1,748,586 58.7 90.7 

Total 15,670 15,207 488,725 456,206 2,607,239 2,404,711 3,977,449 3,791,082 52.6 95.3 

           Asia  1,263 1,180 55,876 49,081 444,030 355,421 1,018,503 871,709 129.4 85.6 

East Europe 690 668 13,668 12,438 108,275 73,888 261,758 213,383 141.8 81.5 

Latin America  185 173 7,398 6,153 59,133 43,318 168,743 142,517 185.4 84.5 

Oceania 553 553 15,221 15,212 85,779 85,591 159,855 159,369 86.4 99.7 

Middle East  375 372 8,693 8,647 45,475 43,962 96,704 94,512 112.7 97.7 

Africa  172 171 6,591 6,033 34,064 29,667 65,805 56,800 93.2 86.3 

Total 3,238 3,117 107,447 97,564 776,756 631,847 1,771,368 1,538,290 128.0 86.8 

           Not identified 421 382 14,721 9,649 88,962 43,811 75,504 45,639 

  Missing address 2,361,342 1,559,570 2,492,152 1,793,301 510,529 351,649 294,800 196,447 

  Total 2,361,763 1,559,952 2,506,873 1,802,950 599,491 395,460 370,304 242,086 

  

           Grand Total 2,380,671 1,578,276 3,103,045 2,356,720 3,983,486 3,432,018 6,119,121 5,571,458 53.6 91.0 
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Figure 3. Total number of articles 

published between 2000 and 

2009 by geographic region and 

the growth (%) in the number of 

articles between 1990/99 and 

2000/09. Values taken from 

Table 3.   
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Figure 4. Total number of articles 

published between 2000 and 

2009 by country/region and the 

corresponding growth (%) . Values 

taken from Table 4.   
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Table 4.  Total number of articles and the number of English articles by decade and the top 50 

countries/regions ranked by the number of articles in 2000 - 2009.   

                    Growth    

  

1970-79 

 

1980-89 

 

1990-99 

 

2000-2009 

 

2000-09 English 

  

Articles English Articles English Articles English Articles English 1990-99 2000-09 

Region Country n n n n n n n n % % 

North America   US  9,839 9,832 246,588 245,936 1,266,387 1,262,098 1,845,982 1,841,031 45.8 99.7 

Asia   Japan  639 639 43,377 37,107 299,617 237,308 419,831 373,587 40.1 89.0 

Europe   United Kingdom  1,804 1,804 53,075 52,982 275,295 272,819 408,612 405,687 48.4 99.3 

Europe   Germany  803 722 39,812 26,380 211,872 151,362 341,492 291,632 61.2 85.4 

Asia   China  6 6 2,933 2,562 56,418 30,739 279,307 182,243 395.1 65.2 

Europe   France  772 555 30,639 20,434 160,500 116,156 226,315 179,354 41.0 79.2 

Europe   Italy  382 288 21,757 19,033 134,342 109,304 220,889 206,363 64.4 93.4 

North America   Canada  772 768 24,735 24,575 125,671 124,332 202,600 201,405 61.2 99.4 

Europe   Spain  111 104 7,807 6,503 73,974 50,195 150,347 119,855 103.2 79.7 

Oceania   Australia  478 478 12,802 12,796 73,204 73,041 136,523 136,374 86.5 99.9 

Europe   Netherlands  229 227 13,218 12,967 76,427 71,890 123,512 118,613 61.6 96.0 

Asia   India  410 410 5,186 5,180 38,784 38,777 97,467 97,459 151.3 100.0 

Latin America   Brazil  42 40 2,755 2,366 24,804 18,748 94,762 82,086 282.0 86.6 

Asia  South  Korea  159 76 753 614 12,523 12,343 89,496 87,066 614.7 97.3 

Europe   Sweden  269 268 13,992 13,931 67,535 62,660 87,847 83,398 30.1 94.9 

East Europe   Turkey  4 4 680 646 13,156 13,027 74,814 71,967 468.7 96.2 

Europe   Switzerland  174 148 7,607 6,207 46,905 36,783 73,817 66,091 57.4 89.5 

East Europe   Poland  102 93 3,637 2,971 30,880 16,022 58,988 39,472 91.0 66.9 

Europe   Belgium  161 145 6,264 5,725 36,196 31,815 58,401 54,825 61.3 93.9 

Middle East   Israel  337 334 6,847 6,817 33,493 32,242 55,345 53,765 65.2 97.1 

Europe   Denmark  92 92 6,716 6,712 31,961 28,608 46,769 42,615 46.3 91.1 

Asia   Taiwan  4 4 240 234 7,104 6,917 45,613 45,414 542.1 99.6 

Europe   Finland  58 58 5,331 5,315 29,178 27,192 40,270 38,777 38.0 96.3 

Europe   Austria  47 39 4,190 2,610 23,198 17,826 38,968 35,945 68.0 92.2 

Europe   Greece  19 19 1,288 1,247 10,017 9,812 36,936 36,759 268.7 99.5 

Europe   Norway  79 79 3,402 3,390 20,676 16,506 31,564 27,865 52.7 88.3 

East Europe   Russia  271 268 2,326 2,192 16,192 11,466 30,607 22,099 89.0 72.2 

Asia   Hong Kong  8 8 1,144 1,143 8,978 8,930 26,432 26,334 194.4 99.6 

Latin America   Mexico  40 33 1,113 911 11,111 7,460 25,462 20,680 129.2 81.2 

Oceania   New Zealand  75 75 2,381 2,380 12,296 12,286 22,488 22,478 82.9 100.0 

East Europe   Czech Republic  97 97 2,340 2,226 12,981 7,868 21,790 18,042 67.9 82.8 

Latin America   Argentina  52 49 1,755 1,415 9,660 8,017 20,585 18,233 113.1 88.6 

East Europe   Hungary  85 83 2,472 2,369 11,584 9,145 20,267 16,412 75.0 81.0 

Asia   Singapore  2 2 713 711 6,741 6,736 19,917 19,902 95.5 99.9 

Europe   Ireland  32 32 1,350 1,347 9,223 9,206 19,573 19,564 12.2 100.0 

Middle East   Iran  21 21 104 101 993 979 19,130 19,117 1826.5 99.9 

Africa   South Africa  55 55 2,957 2,909 11,809 11,610 19,058 18,537 61.4 97.3 

Europe   Portugal  15 15 442 406 5,476 3,881 18,881 17,494 244.8 92.7 

Asia   Thailand  4 4 634 634 5,187 5,140 16,381 16,307 215.8 99.5 

East Europe   Slovakia  3 3 169 133 4,914 3,016 10,838 9,421 120.6 86.9 

Africa   Egypt  41 41 687 676 4,719 4,687 10,666 10,646 126.0 99.8 

Latin America   Chile  21 21 639 544 5,269 2,852 9,360 7,003 77.6 74.8 

East Europe   Croatia  2 2 16 8 2,956 2,423 8,438 7,308 185.5 86.6 

Middle East   Saudi Arabia  0 0 823 818 6,343 6,317 8,404 8,223 32.5 97.8 

Africa   Nigeria  44 44 974 973 3,988 3,986 7,801 7,797 95.6 99.9 

East Europe   Slovenia  35 35 877 871 4,091 4,004 7,368 7,230 80.1 98.1 

Asia   Pakistan  5 5 167 167 2,177 2,177 7,260 7,259 233.5 100.0 

Africa   Tunisia  0 0 220 55 1,810 364 6,641 3,481 266.9 52.4 

Asia   Malaysia  4 4 275 275 2,727 2,723 6,237 6,233 128.7 99.9 

East Europe   Romania  40 35 462 377 3,587 1,701 6,173 3,733 72.1 60.5 
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Figure 5. Total number of articles 

and the number of high impact 

journal articles published 

between 1950 and 2009. Values 

taken from Table 5.  
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Table 5. Total number of articles published between 1950 and 2009. The number of high impact journal 

articles -  as described in the method session -  is also included as well as articles published in six selected 

journals; New England Journal of Medicine, T he Lancet, BMJ and JAMA (Clinical), and Nature and Science (Pre-

clinical).  

  

High 

   

Total Total 

 

Total Impact 

 

Selected 

 

Clinical Pre-clinical 

 

Articles Articles 

 

Articles 

 

Articles Articles 

Year n n % n % n n 

1950 81,683 5,309 6.5 4,011 75.6 2,195 1,816 

1951 101,592 5,896 5.8 4,753 80.6 3,091 1,662 

1952 107,138 6,563 6.1 5,378 81.9 3,835 1,543 

1953 107,820 6,574 6.1 5,434 82.7 3,791 1,643 

1954 104,747 5,365 5.1 4,237 79.0 2,811 1,426 

1955 107,601 5,632 5.2 4,419 78.5 3,052 1,367 

1956 106,075 5,519 5.2 4,433 80.3 2,789 1,644 

1957 110,697 5,859 5.3 4,610 78.7 2,968 1,642 

1958 108,568 6,894 6.3 5,597 81.2 3,282 2,315 

1959 109,081 6,676 6.1 5,294 79.3 2,938 2,356 

1960 110,689 6,700 6.1 5,321 79.4 2,748 2,573 

1961 118,849 6,252 5.3 4,920 78.7 2,305 2,615 

1962 126,164 6,586 5.2 5,259 79.9 2,315 2,944 

1963 142,071 8,252 5.8 6,877 83.3 3,334 3,543 

1964 160,799 9,772 6.1 8,241 84.3 4,145 4,096 

1965 175,551 9,324 5.3 7,756 83.2 4,120 3,636 

1966 177,741 9,270 5.2 7,655 82.6 3,589 4,066 

1967 189,318 9,945 5.3 8,210 82.6 4,007 4,203 

1968 206,152 11,308 5.5 9,365 82.8 5,854 3,511 

1969 213,304 11,446 5.4 9,549 83.4 6,183 3,366 

1970 216,979 13,865 6.4 11,943 86.1 6,965 4,978 

1971 221,104 11,971 5.4 9,809 81.9 6,652 3,157 

1972 225,331 11,837 5.3 9,370 79.2 6,979 2,391 

1973 228,891 13,109 5.7 10,388 79.2 7,835 2,553 

1974 232,335 13,827 6.0 10,905 78.9 7,892 3,013 

1975 245,875 13,150 5.3 10,249 77.9 7,516 2,733 

1976 247,409 12,387 5.0 9,490 76.6 6,288 3,202 

1977 246,409 8,958 3.6 6,115 68.3 2,975 3,140 

1978 254,900 9,242 3.6 6,275 67.9 3,154 3,121 

1979 261,438 8,961 3.4 5,965 66.6 2,986 2,979 

1980 262,729 8,790 3.3 5,739 65.3 2,810 2,929 

1981 266,692 8,072 3.0 4,845 60.0 1,881 2,964 

1982 277,756 8,104 2.9 4,862 60.0 1,966 2,896 

1983 289,909 8,517 2.9 4,695 55.1 1,978 2,717 

1984 298,074 8,410 2.8 4,509 53.6 1,943 2,566 

1985 313,943 8,427 2.7 4,294 51.0 1,758 2,536 

1986 325,852 8,361 2.6 4,193 50.1 1,653 2,540 

1987 340,689 8,613 2.5 4,312 50.1 1,714 2,598 

1988 356,228 9,667 2.7 4,921 50.9 2,360 2,561 

1989 371,173 10,761 2.9 5,533 51.4 2,944 2,589 

1990 375,298 11,316 3.0 5,740 50.7 2,825 2,915 

1991 372,203 11,062 3.0 5,490 49.6 2,652 2,838 

1992 373,032 11,112 3.0 5,485 49.4 2,683 2,802 

1993 380,331 12,030 3.2 5,910 49.1 2,901 3,009 

1994 390,741 12,098 3.1 5,832 48.2 2,852 2,980 

1995 400,048 12,387 3.1 5,393 43.5 2,787 2,606 

1996 409,929 12,000 2.9 4,800 40.0 2,871 1,929 

1997 409,541 12,181 3.0 4,384 36.0 2,893 1,491 

1998 428,140 13,150 3.1 5,477 41.7 3,787 1,690 

1999 444,223 14,504 3.3 6,152 42.4 4,405 1,747 

2000 480,142 17,013 3.5 7,386 43.4 4,230 3,156 

2001 492,153 15,014 3.1 5,651 37.6 2,832 2,819 

2002 510,089 15,707 3.1 5,699 36.3 2,918 2,781 

2003 536,322 16,426 3.1 5,785 35.2 3,056 2,729 

2004 573,577 16,913 2.9 5,598 33.1 2,907 2,691 

2005 614,864 17,403 2.8 5,583 32.1 2,810 2,773 

2006 662,548 17,055 2.6 5,158 30.2 2,496 2,662 

2007 703,055 17,034 2.4 5,109 30.0 2,490 2,619 

2008 747,198 17,487 2.3 5,261 30.1 2,726 2,535 

2009 799,173 18,429 2.3 5,320 28.9 2,781 2,539 
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Table 6.  Total number of articles (Art.) published between 1950 and 2009 by geographic region. The number of hig h impact 

journal articles -  as described in the method session -  is also included as well as articles published in six selected journals; 

New England Journal of Medicine, The Lancet, BMJ  and JAMA (Clinical), and Nature and Science (Pre- clinical).  

  1990-94 High Impact                           x               1995-1999 High Impact                           x               2000-04 High Impact                           x               2005-2009 High Impact                           x               

 

 

Total Total Clin P-clin Total Total Clin P-clin Total Total Clin P-clin Total Total Clin P-clin High 

 

Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Impact 

Region n n n n n n n n n n n n n n n n % 

North America  649,224 28,186 4,628 4,257 742,862 33,176 5,205 5,026 893,472 41,802 5,635 7,372 1,155,174 46,161 5,238 6,995 4.0 

Europe  557,013 12,743 4,842 1,288 658,140 17,348 5,668 1,746 823,852 23,570 5,742 3,656 1,104,951 26,490 4,953 3,552 2.4 

Total 1,206,237 40,929 9,470 5,545 1,401,002 50,524 10,873 6,772 1,717,324 65,372 11,377 11,028 2,260,125 72,651 10,191 10,547 3.2 

                  
Asia  194,110 1,759 229 181 249,920 2,707 261 331 385,853 4,004 412 707 632,650 4,880 457 683 0.8 

East Europe 46,520 84 19 14 61,755 142 24 17 110,904 333 50 59 150,854 444 95 67 0.3 

Latin America  24,334 151 57 4 34,799 206 48 18 61,658 344 84 61 107,085 424 106 61 0.4 

Oceania 37,504 710 263 53 48,275 1,031 372 66 64,607 1,527 469 205 95,248 1,967 517 230 2.1 

Middle East  20,339 266 54 42 25,136 397 73 53 37,410 661 86 121 59,294 756 71 92 1.3 

Africa  16,829 128 89 2 17,235 180 120 11 25,341 325 198 35 40,464 500 248 43 1.2 

Total 339,636 3,098 711 296 437,120 4,663 898 496 685,773 7,194 1,299 1,188 1,085,595 8,971 1,494 1,176 0.8 

                  
Not identified 53,939 672 457 44 35,023 543 463 14 36,349 683 462 31 39,155 946 582 53 

 
Missing address 291793 12919 3275 8659 218736 8492 4509 2181 152804 7824 2805 1929 141963 4840 1036 1352 

 
Total 345,732 13,591 3,732 8,703 253,759 9,035 4,972 2,195 189,153 8,507 3,267 1,960 181,118 5,786 1,618 1,405 

 

                  
Grand total 1,891,605 57,618 13,913 14,544 2,091,881 64,222 16,743 9,463 2,592,250 81,073 15,943 14,176 3,526,838 87,408 13,303 13,128 2.5 
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Figure 6. Total number of high 

impact journal articles published 

for the last four decades in North 

America, Europe and the rest - of -

world (RoW). Results of the last 

group are detailed in the lower 

graph. Values taken from Table 

6.  
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Table 7.  Total number of articles (Art.) published between 1950 and 2009 by country/region. The number of high impact 

journal articles -  as described in the method session -  is also included as well  as articles published in six selected journals; 

New England Journal of Medicine, The Lancet, BMJ  and JAMA (Clinical), and Nature and Science (Pre- clinical).  

  1990-94 High Impact                        x 1995-1999 High Impact                        x 2000-04 High Impact                         x 2005-2009 High Impact                        x 

 

 

Total Total Clin Pre-clin Total Total Clin Pre-clin Total Total Clin Pre-clin Total Total Clin Pre-clin High 

 

Art Art Art Art Art Art Art Art Art Art Art Art Art Art Art Art Impact 

Country/Region n n n n n n n n n n n n n n n n % 

 US  590,171 26,698 4,362 4,099 676,216 31,260 4,791 4,839 811,095 39,335 5,140 7,039 1,034,887 43,139 4,742 6,678 4.2 

 Japan  136,771 1,448 93 167 162,846 2,221 90 278 199,322 2,772 109 505 220,509 2,660 92 457 1.2 

 United Kingdom  127,303 5,584 3,507 490 147,992 6,650 3,817 611 181,403 8,745 3,628 1,359 227,209 9,106 3,008 1,246 4.0 

 Germany  96,040 1,482 130 272 115,832 2,444 214 399 149,509 3,828 323 670 191,983 4,477 250 719 2.3 

 China  21,985 82 6 6 34,433 102 15 21 78,759 256 17 108 200,548 669 68 117 0.3 

 France  74,531 1,310 174 192 85,969 1,857 246 227 100,414 2,480 273 461 125,901 2,863 222 426 2.3 

 Italy  62,834 846 136 39 71,508 1,373 198 66 92,132 1,755 185 165 128,757 1,964 227 154 1.5 

 Canada  59,042 1,488 266 158 66,629 1,916 414 187 82,343 2,467 495 333 120,257 3,022 496 317 2.5 

 Spain  30,180 352 34 15 43,794 530 63 28 59,631 697 71 62 90,716 980 91 96 1.1 

 Australia  31,896 624 219 49 41,308 882 300 59 55,058 1,332 375 176 81,465 1,732 405 202 2.1 

 Netherlands  35,261 851 246 50 41,166 1,246 360 87 49,579 1,736 387 239 73,933 2,066 334 225 2.8 

 India  18,621 63 43 1 20,163 91 52 8 33,609 210 66 29 63,858 273 70 25 0.4 

 Brazil  9,601 58 23 2 15,203 54 16 4 31,518 126 33 13 63,244 152 35 22 0.2 

 Korea (South)  2,905 6 0 1 9,618 32 1 7 27,580 173 9 23 61,916 429 25 38 0.7 

 Sweden  31,998 479 144 48 35,537 586 131 58 39,527 742 156 117 48,320 788 117 98 1.6 

 Turkey  3,647 3 1 0 9,509 9 2 1 25,647 30 6 4 49,167 42 10 1 0.1 

 Switzerland  21,714 677 82 107 25,191 984 144 164 30,764 1,371 226 295 43,053 1,650 252 285 3.8 

 Poland  14,159 10 0 1 16,721 15 3 1 26,801 52 4 6 32,187 61 6 4 0.2 

 Belgium  16,436 302 51 21 19,760 345 62 21 24,469 459 86 38 33,932 621 81 48 1.8 

 Israel  15,462 251 47 40 18,031 384 65 53 24,757 623 66 120 30,588 690 46 89 2.3 

 Denmark  15,915 233 106 6 16,046 342 145 23 20,118 447 128 70 26,651 513 123 84 1.9 

 Taiwan  1,502 25 0 1 5,602 87 11 1 14,506 157 21 7 31,107 236 46 12 0.8 

 Finland  13,167 209 95 11 16,011 371 114 17 18,548 308 81 38 21,722 273 51 22 1.3 

 Austria  10,289 185 31 26 12,909 263 36 27 17,432 420 53 76 21,536 424 36 72 2.0 

 Greece  3,569 12 3 0 6,448 80 20 4 12,501 129 15 11 24,435 184 39 12 0.8 

 Norway  10,106 118 41 6 10,570 146 52 5 12,734 226 52 33 18,830 257 68 35 1.4 

 Russia  6,024 30 4 11 10,168 24 2 9 18,520 61 6 19 12,087 55 11 16 0.5 

 Hong Kong  3,132 48 25 0 5,846 69 27 4 11,192 216 79 11 15,240 228 40 7 1.5 

 Mexico  4,603 17 5 0 6,508 36 6 7 9,972 67 14 10 15,490 61 18 6 0.4 

 New Zealand  5,471 85 43 4 6,825 144 70 6 9,209 193 93 28 13,279 220 101 26 1.7 

 Czech Republic  7,404 4 1 0 5,577 18 0 2 8,652 29 2 6 13,138 51 6 10 0.4 

 Argentina  3,814 32 7 1 5,846 49 6 0 8,779 50 3 12 11,806 77 12 10 0.7 

 Hungary  5,598 20 7 2 5,986 21 1 2 8,829 63 2 12 11,438 69 3 14 0.6 

 Singapore  2,943 18 9 5 3,798 27 4 6 6,884 86 23 12 13,033 207 19 15 1.6 

 Ireland  4,104 71 56 4 5,119 99 56 5 7,162 157 60 17 12,411 182 34 11 1.5 

 Iran  290 0 0 0 703 1 1 0 3,238 3 2 0 15,892 15 8 1 0.1 

 South Africa  6,065 52 19 0 5,744 86 44 4 7,800 161 79 25 11,258 257 110 29 2.3 

 Portugal  2,159 2 2 0 3,317 11 1 2 6,059 44 5 4 12,822 57 3 7 0.4 

 Thailand  2,261 23 19 0 2,926 27 20 2 5,709 34 22 2 10,672 43 20 3 0.4 

 Slovakia  2,029 1 0 0 2,885 25 10 2 4,493 65 24 8 6,345 91 24 17 1.4 

 Egypt  2,222 6 5 0 2,497 6 2 0 3,931 7 0 2 6,735 18 11 1 0.3 

 Chile  2,646 14 1 0 2,623 20 2 1 3,594 35 2 9 5,766 41 5 7 0.7 

 Croatia  1,044 6 4 0 1,912 8 3 0 3,196 10 4 0 5,242 19 10 2 0.4 

 Saudi Arabia  2,903 9 3 1 3,440 7 3 0 3,958 9 5 0 4,446 7 2 0 0.2 

 Nigeria  2,227 4 3 0 1,761 7 7 0 2,887 7 5 0 4,914 7 5 0 0.1 

 Slovenia  1,900 5 1 0 2,191 14 1 0 3,493 12 1 1 3,875 10 1 2 0.3 

 Pakistan  986 3 3 0 1,191 4 4 0 2,294 16 11 1 4,966 36 23 0 0.7 

 Tunisia  995 1 0 0 815 2 1 0 1,836 1 1 0 4,805 3 1 1 0.1 

 Malaysia  1,352 2 1 0 1,375 3 2 1 2,105 12 5 1 4,132 12 5 0 0.3 

 Romania  1,844 0 0 0 1,743 1 0 0 2,502 2 0 2 3,671 11 8 0 0.3 
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Table 8. Total number of articles (Art.) and the number of evidence - based medicine (EBM) articles published between 1990 and 

2009 by geographic region. An EBM article is defined as being either a randomized controlled trial (RCT), a controlled trial (CT) or 

a meta analysis (Meta) article.  

 

1990-94 EBM                                    . 1995-1999 EBM                                    . 2000-04 EBM                                    . 2005-2009 EBM                                    . Total 

 

 

Total RCT CT Meta Total RCT CT Meta Total RCT CT Meta Total RCT CT Meta EBM EBM 

 

Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. of total 

Region n n n n n n n n n n n n n n n n n % 

North America  649,224 13,078 8,425 791 742,862 18,930 16,232 1,415 893,472 21,893 16,061 2,422 1,155,174 27,619 16,143 4,399 48,161 4.2 

Europe  557,013 17,934 10,723 503 658,140 22,672 20,710 1,034 823,852 25,585 21,804 2,271 1,104,951 31,042 21,910 5,423 58,375 5.3 

Total 1,206,237 31,012 19,148 1,294 1,401,002 41,602 36,942 2,449 1,717,324 47,478 37,865 4,693 2,260,125 58,661 38,053 9,822 106,536 4.7 

                   
Asia  194,110 2,251 2,901 18 249,920 4,233 7,035 65 385,853 6,579 7,228 233 632,650 10,414 8,870 1,094 20,378 3.2 

East Europe 46,520 387 739 4 61,755 932 2,737 12 110,904 2,137 2,924 42 150,854 3,681 3,228 131 7,040 4.7 

Latin America  24,334 481 402 12 34,799 803 1,061 22 61,658 1,366 1,028 73 107,085 2,469 1,355 267 4,091 3.8 

Oceania 37,504 1,014 507 38 48,275 1,481 1,053 95 64,607 2,217 1,241 288 95,248 3,085 1,367 793 5,245 5.5 

Middle East  20,339 496 300 6 25,136 710 789 18 37,410 1,000 917 49 59,294 1,884 1,162 165 3,211 5.4 

Africa  16,829 545 315 3 17,235 609 455 9 25,341 651 469 33 40,464 1,131 490 115 1,736 4.3 

Total 339,636 5,174 5,164 81 437,120 8,768 13,130 221 685,773 13,950 13,807 718 1,085,595 22,664 16,472 2,565 41,701 3.8 

                   
Not identified 53,939 1,039 821 46 35,023 682 1,039 23 36,349 546 471 32 39,155 377 271 44 692 

 
Missing address 291,793 2,028 2,739 158 218,736 2,157 2,664 106 152,837 1,632 1,981 223 141,963 1,666 1,834 341 3,841 

 
Total 345,732 3,067 3,560 204 253,759 2,839 3,703 129 189,186 2,178 2,452 255 181,118 2,043 2,105 385 4,533 

 

                   
Grand Total 1,891,605 39,253 27,872 1,579 2,091,881 53,209 53,775 2,799 2,592,283 63,606 54,124 5,666 3,526,838 83,368 56,630 12,772 152,770 4.3 
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Figure 7. Number of high impact 

journal articles  published 

between 2005 and 2009 by 

country/region and percentage 

of all articles. Values taken from 

Table 7. The definition of high 

impact journal articles can be 

found in the method session.  

 

68,704

109,783

123,396

152,770

1990-1994 1995-1999 2000-2004 2005-2009

Decade

0

50,000

100,000

150,000

Evidence based medicine articles (n)

Meta

RCT

CT

Source: Clinical Trial  Magnifier  Vol. 2:12 Dec 2009  
www.ClinicalTrialMagnifier.com  

Figure 8.  Total number of 

evidence - based medicine (EBM) 

articles published between 1990 

and 2009.  Values taken from 

Table 8. An EBM article is defined 

either as a randomized 

controlled trial (RCT), a 

controlled trial (CT) or a meta -

analysis (Meta) article.  
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Figure 10.  Total number of 

evidence - based medicine (EBM) 

articles published between 1990 

and 2009 by country/region. 

Values taken from Table 9.  
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Figure 9.  Total number of 

evidence - based medicine (EBM) 

articles published for the last 

four decades for North America, 

Europe and RoW. Values taken 

from Table 8.The results of the 

last group are detailed in the 

lower graph.  
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Discussion  

Globali sation of clinical research, drug discovery, life -

science industry, high impact research, clinical trials, 

biomedical clusters  and even  Nobel prize s are all 

inter - related. This study address es another  related 

aspect : the geographic distribution of clinical 

research , as measured by articles published in 

international scientific biomedical journals. 

Traditionally, most biom edical research has been 

conducted in North America and Europe. However, 

with the ongoing globali sation of clinical research , 

including industry sponsored clinical research , a larger 

pro portion is obviously  conducted in RoW countries, 

with  a further drift into emerging regions. A recent UK 

report , International comparative performance of the 

UK research base, September 2 009 , delineates the 

geographic drift in academic performance using 

various indicators , with special focus on the UKõs 

position in relation to the rest of the world in all major 

scientific areas. 3 That report shows a clear drift in  

academic output towards emerging regions. For 

Table 9. Total number of articles and the number of evidence - based medicine (EBM) articles published between 1990 and 

2009 by country/region. An EBM article is defined being as either a randomized controlled trial (RCT), controlled trial (CT) and 

meta - analysis (Meta) article.  

 

1990-94 EBM                                    . 1995-1999 EBM                                    . 2000-04 EBM                                    . 2005-2009 EBM                                    . Total 

 

 

Total RCT CT Meta Total RCT CT Meta Total RCT CT Meta Total RCT CT Meta EBM EBM 

 

Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. Art. of total 

Region N n n n n n n n n n n n n n n n n % 

 US  590,171 11,500 7,736 692 676,216 16,749 14,616 1,170 811,095 19,491 14,470 1,961 1,034,887 24,496 14,457 3,470 42,423 4.1 

 Japan  136,771 908 1,982 8 162,846 1,729 4,850 24 199,322 2,174 4,117 77 220,509 2,591 4,083 178 6,852 3.1 

 United Kingdom  127,303 4,273 1,954 119 147,992 4,929 3,372 320 181,403 5,757 3,286 761 227,209 6,381 2,844 2,057 11,282 5.0 

 Germany  96,040 2,530 1,653 48 115,832 3,374 3,527 91 149,509 3,835 4,654 241 191,983 4,698 4,917 612 10,227 5.3 

 China  21,985 395 380 4 34,433 939 626 10 78,759 1,655 828 59 200,548 3,246 1,506 562 5,314 2.6 

 France  74,531 1,694 1,343 79 85,969 1,950 2,288 120 100,414 1,943 2,280 173 125,901 2,150 2,111 273 4,534 3.6 

 Italy  62,834 2,372 2,076 57 71,508 2,696 3,866 80 92,132 3,138 3,511 204 128,757 3,652 3,672 545 7,869 6.1 

 Canada  59,042 1,578 689 99 66,629 2,179 1,616 245 82,343 2,402 1,591 461 120,257 3,123 1,686 929 5,738 4.8 

 Spain  30,180 568 498 27 43,794 871 1,269 33 59,631 1,139 1,324 129 90,716 1,748 1,391 199 3,338 3.7 

 Australia  31,896 801 418 30 41,308 1,241 940 87 55,058 1,856 1,078 246 81,465 2,631 1,225 657 4,513 5.5 

 Netherlands  35,261 1,241 706 69 41,166 2,014 1,545 175 49,579 2,452 1,647 298 73,933 3,623 1,727 702 6,052 8.2 

 India  18,621 361 222 3 20,163 455 614 11 33,609 744 524 14 63,858 1,130 661 81 1,872 2.9 

 Brazil  9,601 148 147 5 15,203 273 409 9 31,518 693 486 44 63,244 1,668 807 166 2,641 4.2 

 Korea (South)  2,905 34 33 1 9,618 135 184 7 27,580 371 540 20 61,916 983 1,273 83 2,339 3.8 

 Sweden  31,998 1,351 569 22 35,537 1,689 1,132 41 39,527 1,709 993 56 48,320 1,789 890 109 2,788 5.8 

 Turkey  3,647 78 82 0 9,509 381 481 0 25,647 1,147 963 8 49,167 2,194 1,338 22 3,554 7.2 

 Switzerland  21,714 524 330 18 25,191 756 637 38 30,764 799 734 89 43,053 1,033 830 159 2,022 4.7 

 Poland  14,159 84 277 0 16,721 151 1,431 5 26,801 299 977 6 32,187 435 763 30 1,228 3.8 

 Belgium  16,436 503 297 21 19,760 678 568 38 24,469 718 643 77 33,932 954 665 145 1,764 5.2 

 Israel  15,462 372 236 5 18,031 523 598 17 24,757 601 659 35 30,588 658 679 92 1,429 4.7 

 Denmark  15,915 1,025 345 17 16,046 1,041 561 31 20,118 1,047 556 80 26,651 1,315 510 143 1,968 7.4 

 Taiwan  1,502 48 21 0 5,602 131 180 0 14,506 336 418 12 31,107 681 557 19 1,257 4.0 

 Finland  13,167 764 277 5 16,011 1,033 615 24 18,548 1,067 531 31 21,722 1,031 400 58 1,489 6.9 

 Austria  10,289 354 272 7 12,909 542 501 18 17,432 656 640 33 21,536 798 671 71 1,540 7.2 

 Greece  3,569 118 101 1 6,448 289 344 3 12,501 485 549 55 24,435 782 751 213 1,746 7.1 

 Norway  10,106 380 175 9 10,570 528 261 16 12,734 547 273 31 18,830 696 288 63 1,047 5.6 

 Russia  6,024 37 45 0 10,168 57 238 1 18,520 90 243 1 12,087 92 108 15 215 1.8 

 Hong Kong  3,132 155 52 0 5,846 252 168 6 11,192 462 270 16 15,240 577 225 56 858 5.6 

 Mexico  4,603 100 83 6 6,508 175 248 4 9,972 253 241 8 15,490 326 192 18 536 3.5 

 New Zealand  5,471 209 83 8 6,825 236 111 8 9,209 358 157 42 13,279 451 136 136 723 5.4 

 Czech Republic  7,404 42 90 1 5,577 56 114 0 8,652 132 154 5 13,138 213 218 1 432 3.3 

 Argentina  3,814 54 58 1 5,846 113 140 1 8,779 132 121 6 11,806 133 122 28 283 2.4 

 Hungary  5,598 58 118 1 5,986 80 138 1 8,829 110 138 6 11,438 129 176 17 322 2.8 

 Singapore  2,943 70 32 1 3,798 137 109 0 6,884 181 126 7 13,033 203 136 37 376 2.9 

 Ireland  4,104 157 62 2 5,119 212 116 6 7,162 217 107 11 12,411 223 141 48 412 3.3 

 Iran  290 3 3 0 703 33 23 0 3,238 184 68 1 15,892 826 276 45 1,147 7.2 

 South Africa  6,065 272 111 3 5,744 259 138 6 7,800 228 145 21 11,258 283 131 54 468 4.2 

 Portugal  2,159 32 36 0 3,317 42 77 0 6,059 48 50 1 12,822 117 80 23 220 1.7 

 Thailand  2,261 140 91 0 2,926 226 169 4 5,709 379 253 15 10,672 464 226 43 733 6.9 

 Slovakia  2,029 7 22 0 2,885 23 51 3 4,493 79 98 8 6,345 130 144 22 296 4.7 

 Egypt  2,222 60 48 0 2,497 80 115 0 3,931 107 112 3 6,735 330 155 22 507 7.5 

 Chile  2,646 64 46 0 2,623 69 107 3 3,594 98 59 4 5,766 120 74 11 205 3.6 

 Croatia  1,044 17 16 0 1,912 44 46 1 3,196 69 61 2 5,242 106 104 4 214 4.1 

 Saudi Arabia  2,903 50 41 1 3,440 89 85 0 3,958 68 75 8 4,446 130 50 14 194 4.4 

 Nigeria  2,227 55 50 0 1,761 42 45 0 2,887 62 56 4 4,914 108 37 15 160 3.3 

 Slovenia  1,900 34 44 0 2,191 61 108 0 3,493 60 102 2 3,875 69 91 6 166 4.3 

 Pakistan  986 25 16 0 1,191 39 50 1 2,294 53 51 5 4,966 135 69 12 216 4.3 

 Tunisia  995 6 9 0 815 20 15 0 1,836 19 28 0 4,805 49 31 4 84 1.7 

 Malaysia  1,352 20 18 0 1,375 39 25 0 2,105 52 31 1 4,132 111 42 6 159 3.8 

 Romania  1,844 14 14 1 1,743 22 33 1 2,502 38 40 3 3,671 56 66 3 125 3.4 
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instance, it notes: òIn health sciences, China and India 

both have very strong growth and Iran has almost 

doubled its health research output in just two years .ó  

There are some similarities  in findings  between this 

and other previous related reports, a s well as the 

current study, although the indicators and data bases 

analy sed only partially overlap. This  study focused 

on ly on biomedical research publications , aim ing  to 

illustrate  the geographic al drift of 

articles/publications, publication languages, high 

impact journal articles and evidence - based medicine 

articles. Most of this research has not  to our 

knowledge been covered in previous studies .    

Geographic drift of the total number of 

articles  

The curren t trend identified  in this study is that more 

and more biomedical publications are based on 

research conducted outside North America and 

Europe. Today , the  RoW contributes approximately the 

same number of articles as either North America or 

Europe; some 35 0,000 articles annually , or 1,000 

articles per day . This  corresponds to the total number 

of articles published worldwide i n 1986. This rapid 

growth is especially apparent in  a few emerging 

countries such as China, India, Brazil, South Korea, 

Turkey and Tai wan. For instance, the number of 

published articles  from  China increased from  

1990/99 - 2000/09 by 223,000 compared with 

133,000 and 130,000 for United Kingdom and 

Germany, respectively. The number of articles 

published by researchers in China from 2000 - 2009  in 

fact outnumbers those published in the US from 

1980 - 1989.  

The first conclusion of this study is therefore that 

there is a strong ongoing globali sation trend of 

biomedical research , as measured by the increasing 

proportion of articles produced by emerg ing regions. 

This shift in the relative worldwide contribution of 

biomedical research is predominantly related to a 
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Figure 11.  Summary of key 

result: the number of articles, 

high impact research articles and 

evidence based medicine articles 

published between 2005 and 

2009 for North America (NA), 

Europe and the RoW.  The growth 

between 2000/04 to 2005/09 

are detailed in the lower graph.   
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rapid change in the productivity of the major , large ly 

populated emerging countries. The RoW has thus 

lately taken up an important role in biomedical 

research and is now contributing a significant share  of 

new knowledge.   

Geographic drift of the total number of 

high impact journal articles  

High impact journal articles represent 2.3% 

(n=18,429) o f all publi cations  in 2009. However, t hose 

relatively few articles include many of the major new 

discoveries in the biomedical scientific area, whether  

pre - clinical or clinical research. Th ey provide the 

international scientific community with new 

knowledg e that may , for instance , influence the 

discovery of new drugs or other new therapies. Today , 

five out of ten high impact journal articles are 

produced in North America, three out of ten in Europe, 

one out of ten in the RoW and one out of ten in 

unidentifi ed location s. This means th e RoW is still 

lagging behind established regions when it comes to 

high impact research , with  the proportion of such 

articles still  relatively low in virtually all emerging 

countries. For example,  India had 64,000 articles 

publis hed from  2005 - 2009 , but only  273 in  high 

impact journal s. This corresponds to 0.4% of all 

articles , compared with 4.2% and 4.0% for the US and 

United Kingdom, respectively.  Switzerland ð home to  

several large international pharmaceutical companies , 

despit e having a relatively small  population of 7.6 

million ð accounted for close to 1,400 high impact 

journal articles published during the same period . This 

is more than the four so called BRIC countries Brazil, 

Russia, India and China  combined.   

The life scie nce industry is usually scattered around 

high performing academic institutions ð forming so 

called biomedical hubs ð since the industry is highly 

dependent on academia for both collaboration and 

recruit ing  new scientists. Even relatively small 

countries su ch as Denmark, Israel, Switzerland, The 

Netherlands and Sweden ( with populations from 5.5 -

16.4 million) have been able to develop mature  life 

science industr ies, with  high impact journal article 

output per capita in line with that of the US and the  

United Kingdom  ð  at over 80 publications per million 

population.  

The second conclusion reached is that the US ð and 

partially the United Kingdom, Germany, Canada, 

France and Japan ð continue to dominate high impact 

journal article output. This means that just a few 

countries still deliver major new discoveries in 

biomedical research , and are key drivers  for the 

pharmaceutical and biotechnology industr ies. 

However, both international and local life - science 

industr ies are searching for new , more efficient 

corridors for new medicinal product discoveries and 

development. The trend is therefore to establish 

research and development activities in emerging 

regions . The  data presented here i ndicates  that 

grow th  of high impact research in certain  emerging 

regions. Many cities in the RoW already have the 

capability to offer the life - science industry the 

necessary infrastructure and high ly qualified 

scientists . Notable e xamples in Asia include  Mumbai, 

Singapore, Seoul, Hong Kong, Taipei, Beijing, Shang hai 

and New Delhi.       

Geographic drift of the total number of 

evidence based medicine articles  

Evidence- based medicine ð here defined as clinical 

trial related publications ð is not only important for 

transferring medical research findings into medical 

practice, but also clinical testing of new medicinal 

products. Over the past decade , the life science 

industry has shifted its clinical testing activities from 

mainly in North America and Europe to East Europe, 

Asia, and Latin America. The emerging regions  today 

account for about 25% of all industry sponsored 

clinical trial sites  worldwide .1 We have previously 

noted  that the globali sation process of industry 

sponsored trials ha s had a major impact on evidence 

based medicine in general, by introducing high q uality 

trial protocols and  educational activities  into 

emerging regions. 5 The RoW is today contributing 

almost the same number of evidence based medicine 

articles as North America , and only slightly less than 

Europe. Clinical research and especially the utili sation 

of strong research design ð e.g. randomi sed clinical 

trials ð is seemingly already adopted and thus 

accepted in the RoW. We view this as an important 

finding , since proper clinical testing of new medicinal 

products and procedures can only be ma de by 

properly designed clinical trials. Whatever is 

discovered in the laboratory needs to be tested in 

humans before it can be used in the clinic.  

Our  third conclusion is that the RoW is not only rapidly 

becoming a major player in  industry sponsored clin ical 

trials, but is also driv ing  its own research in clinical 

testing of medicinal products and procedures. We 

assume that the industry will make us e of this advance 

and thrive from  more collaboration with emerging 

regions ; including  develop ing  clinical tr ial protocols in 

demand  for the health needs of underlying local 

population s.  

Additional reflections  

The results presented here include a large number of 

new and maybe unexpected findings. Reflections 
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based on the results that  emerged from  analy sing the 

data include:  

¶ Asia is clearly the ònew kid on the blockó, 

today contributing about half of the 

biomedical articles produced outside North 

America and Europe. Among the ten RoW 

countries with the largest increase in the 

number of articles from  2000/ 04 to 

2005/09 , half are Asian ð China, Japan, South 

Korea, India and Taiwan . Together , they 

increased the ir tally  of articles by 517,000 ð 

compared with 200,000 articles for the other 

five rapidly growing non - Asian countries : 

Brazil, Turkey, Poland, Israel  and Iran.  

¶ China stands out with  the fastest growing 

output among large countr ies in  emerging 

regions , and Russia the slowest. Together , 

the four BRIC countries produced 502,000 

articles between 2000 - 2009 , with China 

contributing 55.6%, India 19.4%, Brazi l 18.9% 

and Russia 6.1%. The four BRIC countries 

increased the number of articles by 366,000 

between 1990/99 - 2000/09; with China 

contributing 60.9%, Brazil 19.1%, India 

16.0%, and Russia 3.9%. Russia is the only 

major country worldwide with negative 

growth  (- 34.7%) in the number of articles 

between 2000/04 - 2005/09 . In comparison , 

India had growth of 90.0%, Brazil 100.7% and 

China 154.6%.  

¶ Gradually, since the Second World War, 

English has emerged as the main scientific 

language , used in 94.3% of all articles  in 

2009. Most other major languages have 

decrease in usage. One exception is Chinese , 

which  has lately emerged as the second most 

common language after English . Chinese  is 

still only used in 2.0% of all articles. However, 

of the 279,000 articles published  by 

scientists residing in Chin a between 2000 -

2009 , about a third were  written in Chinese. 

This may indicat e that Chinese is on the track 

to become a second scientific language of 

importance.   

¶ Iran has made the most significant 

improvement of all in ranking s based on the 

number of article published from  2000/04 

and 2005/09; up from 44 th  to 27 th  place . 

Other countries that have improved the ir  

ranking s by three  or more positions are 

Taiwan, China, Greece, Singapore, Portugal 

and Turkey. From 2005 - 2009 , Iran published 

more biomedical articles than, for instance, 

Hong Kong, New Zealand, Singapore and 

Russia, and has become a notable new 

emerging location. Several factors contribute 

to Iranõs significant increase  in  biomedical 

research  in recent years . Research budget s 

allocated to the health sector ha ve increased , 

along with  the number of  faculty members 

employed for health research and education . 

Over the period, the number of biomedical 

research cent res in Iran  increased  from  four  

to 64. 6 òThe high - tech Iranian research 

initiative is intended to build a strong 

national infrastructure to assist country's 

development in health sector ó  

¶ As mentioned,  Russia is the only larger 

country worldwide with  negative growth in 

the number of biomedical articles , droppi ng  

12 positions in the rankings from 23 rd  to 

35 th  between 2000/04 - 2005/09.  Hungary, 

South Africa, Argentina and Sweden lost 4 - 6 

positions each. France, Switzerland, Poland, 

Israel and Finland each dropped  two 

positions. Note that Sweden is a well 

establis hed biomedical research country 

which  famously  acts as the host of the Nobel 

Price. It has previously also been home 

country to several large pharmaceutical 

companies , such as Astra and Pharmacia. 

However, Sweden lost four positions ð from 

12 th  to 16 th  place ð in the publication 

ranking s between 2000/04 - 2005/09 , 

overtaken by  the four emerging countries 

India, Brazil, South Korea and Turkey. Finland 

lost two positions , from 22 nd to 24 th , to 

Greece and Taiwan.  

¶ In May 2009, the Swedish Research Council, 

and the Research Council for Health of the 

Academy of Finland published a report 

entitled òClinical Research in Finland and 

Sweden -  Evaluation report.ó REF The report 

revealed this  trend of declining pre -

eminence in Finnish and Swedish research 

output , not ing:  òAlthough the countries have 

achieved premier international rankings in 

biomedical research publication number and 

impact, recent data reveals declines, as other 

countries õ output and impact increase.ó The 

most immediate concerns identified in 

relat ion to this decline in performance were:  

lack of sustainability of a clinical research 

career; a finding that clinical leadership 

positions are frequently occupied by 

individuals with  no such experience; and a 

combination of inadequate national funding 

for academic health cent res and a 
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governance system that pits academic 

researchers against hospital administrators.  

Concluding remarks  

We have previously reported an ongoing drift of 

industry sponsored clinical trials from established to 

emerging regions. 1 Established countries are losing 

out to large emerging regions  such as East Europe, 

Asia and Latin America. However, t his drift is not 

precisely mirrored by t he globali sation of biomedical 

publication output. For instance, Russia is the leading 

emerging loc ation for industry sponsored trials ð yet 

the only large country worldwide with  negative growth 

in the number of biomedical publications. Conversely, 

Iran stands out  as the number one climber in the 

ranking s of biomedical publications, yet  has little 

invol vement in industry sponsored clinical trials. 

China , meanwhile,  has become a leader in biomedical 

research, but has not yet entered the mainstream of 

industry sponsored clinical trial s. 

In summary, there is a distinct , uninterrupted 

globali sation of both i ndustry sponsored clinical 

research and clinical research in general , as measured 

by biomedical publication output. However, these two 

clinical research activities are seemingly not 

correlated, except that they are emerging in a global 

manner.  

Biomedical academic research is in the first instance 

driven by individual pre - clinical and clinical scientists ; 

and they are very sensitive to specific incentives such 

as appropriate government funding, excellent research 

infrastructure, undisputable academic freedo m, well 

defined career pathways and a reasonable income in 

relation to other professionals. However, industry 

sponsored clinical research is driven  by the industry ; 

and is in the first instance a fee - for - service activity for 

the clinical investigator.  

In conclusion, biomedical research is an important 

activity both intellectually and financially, and only a 

location with excellent biomedical research output and 

the presence of a strong life - science industry can 

strive for  excellence. In the coming decade , we will 

certainly witness  the development of new biomedical 

hubs, and some will be in  emerging regions; our 

guess being  Beijing, Shanghai, Seoul, Taipei, 

Singapore, Mumbai, Melbourne, Istanbul/Ankara, 

Warsaw and San Paolo.       
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I. Purpose  

 

To describe the procedures for site staff to follow 

prior to and during the Sponsorõs Site Initiation Visit 

(SIV) and to outline, using a checklist, the critical study 

requirements and procedures to be followed during  

the conduct of  a clinical trial.  

 

II. Other Related Proced ures  

 

SOP P1: Pre- Study Visit  

SOP P2: Review of Protocol  

SOP P3: Review of Protocol Amendments  

SOP P4: Review of Investigatorõs Brochure 

SOP P5: Review of Case Report Form  

SOP P6: Study Organisation and Planning  

SOP P7: Study Team: Definition of Responsibi lities  

SOP P8: Recruitment of Subjects  

SOP P9: Pre- Study Planning of Investigational Products  

SOP P10: Pre- Study Planning for Laboratory 

Investigation  

SOP P11: Investigatorsõ Meeting and Good Clinical 

Practice Training  

SOP P12: Institutional Review Board Application and 

Communications  

 

III. Background  

 
The SIV include s but is not limited to  a detailed 

introduction and discussion  of the following topics:  

¶ Study rationale  

¶ Study design, eligibility criteria of trial 

subjects and schedule of assessments  

¶ Investigati onal Product (IP) Management & 

Administration  

¶ Laboratory Samples Handling Procedure s 

¶ Safety Reporting  Procedures  

¶ Procedures for completion of the Case 

Report Form s (CRFs) and maintenance of 

source data  

¶ Any study - specific procedures  

¶ Good Clinical Practice c ompliance and 

obligations of the Investigator and 

his/her study team in conducting the 

study  

 

This is a meeting to ensure each study personnel staff 

understands the protocol and the study - specific 

procedures before they start to enroll the first trial 

sub ject.  

 

For a sponsored clinical trial, the SIV is usually 

conducted by a Monitor who is designated by the 

Sponsor. An SIV will usually be initiated only when the 

Institutional Review Board (IRB) approval is obtained 

and clinical trial agreement is comprom ised. In this 

visit, the Monitor will also evaluat e the  Investigator  

and teamõs understanding of the protocol  and the 

required procedures.   

 

IV. Procedures  

 
The general procedures are as follows:  

  
1.  Preparation for the Site Initiation Visit  

a) The study team should confirm the  

scheduled date, time and location of the SIV  

with the Monitor.  

b) The Principal Investigator (PI) should 

designate different responsibilities to each 

site personnel member.  

c) The PI should attend the SIV. He/she should 

also e nsure that all s tudy site personnel such 

as the Co - Investigator, Clinical Research 

Coordinator and any other personnel  

involved in  the study have been advised of 

the meeting and are able to attend . 

According to the ICH GCP E6 Guideline, the 

PI should ensure that all site personnel 

assisting with the trial are adequately 

informed about the protocol, the IP and their 
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trial - related duties and functions. The SIV is 

a good opportunity for every staff member of 

the site to learn the study procedures.  

d) Before the SIV, the study pe rsonnel should be 

prepared by reviewing the protocol and any 

available study documents, such as the study 

procedures manual and CRFs.  

e) The areas or procedures of the study in 

doubt should be highlighted and discussed 

with the Monitor during the SIV.  

f) When appropriate, the entire study team 

should discuss and work out the flow of each 

study procedure. This will ensure any 

potential problems or questions with the 

procedure are discovered.  

g) The Investigatorõs Site File for the study 

should be updated in accorda nce with the 

checklist (Appendix A) of which the contents 

are derived from the ICH GCP E6 Guideline.  

 

2.  During the Site Initiation Visit  

a) The PI documents the delegation of tasks to 

different site personnel by completing the 

Site Personnel/Signature Log , whic h will 

usually be provided by the Monitor . Site 

personnel will sign the Log.  

b) The entire study team should be attentive 

during  the Monitorõs explanation  of the 

protocol and the study - related procedures. 

Questions for the Monitor should be asked 

for clarifi cation if necessary. Site personnel 

should ensure that they understand the 

protocol requirements.  

c) Ensure understanding of the eligibility 

criteria for enrolling trial subjects, 

randomization and emergency unblinding 

procedures when applicable.  

d) Discuss recr uitment strategies with the study 

team and the Monitor during the SIV.  

e) Ensure understanding of the procedures for 

administering the IP. Check if the required 

procedures for storage, dispensing and 

return of  the IP is feasible with the site 

personnel involv ed, such as the Pharmacist.  

f) Ensure the involved site personnel 

understand the procedures for handling 

laboratory samples. Check that laboratory 

facilities and arrangements for the dispatch 

of samples to the laboratory are organi zed 

and that any speciali zed equipment that may 

be required will be available throughout the 

period of the trial, e.g. centrifuge, freezer, 

etc.  

g) Ensure understanding of the procedure(s) for 

entering  and submitting data in the CRFs , as 

well as making changes and corrections.  For 

elect ronic data capture (EDC), the site 

personnel will receive the login name and 

password for the EDC system. The Monitor 

may provide EDC training for site personnel 

during the SIV.  

h) Ensure the understanding of safety recording 

and reporting procedures  in gene ral. Special 

attention should be paid to recording and 

reporting procedures for serious adverse 

events.  

i) Check that the study materials are available 

and sufficient for starting the study. 

Common study materials are as follows:  

¶ IP 

¶ Laboratory sampling kits  

¶ CRFs 

¶ Study- specific equipment/tools  

j) Discuss the availability and arrangements for 

ensuring that source documents and raw 

data are available during  each monitoring 

visit to enable the Monitor to perform source 

data verification . 

k) Explain to the Monitor the arrangements that  

have been made  for organi zing and 

maintaining  the study files.  

l) Establish the frequency of the forthcoming 

monitoring visits with the Monitor . 

m) Ascertain that the procedures relating to the 

archiving of study recor ds at the end of the 

study is agreeable to the Sponsor.  

n) Ensure that the names and contact numbers 

of the relevant medical and study personnel 

of the Sponsor or CRO are available and 

documented clearly . 

o) Ascertain the criteria of study initiation set 

by the Institution and/or Sponsor is met 

before starting any study - specific 

procedures. Some common criteria are:  

¶ IRB approval for the study  

¶ Regulatory approval for the study  

¶ Signed clinical trial agreement  
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¶ Signed clinical trial insurance or 

indemnification  

¶ Availability of the IP at the study site  

p) If the above administration process has not 

been completed for starting the study, the 

study team should discuss with the Monitor 

any measures to expedite the proce ss. 

 

3.  After the Site Initiation Visit  

a) Follow up on any outstanding issues after the 

SIV. Ensure those issues are resolved before 

beginning any study - related procedures.  

b) The Monitor will send the PI a n SIV Report 

listing any outstanding issues for i nitiatio n of 

the study . The PI should ensure that those 

outstanding issues are addressed and 

resolved before starting any study - related 

procedures.  

c) A team meeting is recommended to finalise 

and confirm every procedure right before 

recruiting the first subject.  

d) Archive the SIV Report in the Investigatorõs 

Site File.  

e) Complete the Study Initiation C hecklist in 

Appendix B.  

 

V. References  

 
ICH Harmonised Tripartite Guideline. E6. Guideline for 

Good Clinical Practice:  

Section 4.1 Investigatorõs Qualifications and 

Agreements  

Section 4.2 Adequate Resources  

Section 4.4 Communication with IRB/IEC  

Section 4.5 Compliance with Protocol  

Section 4.6 Investigational Product(s)  

Section 4.7 Randomization Procedures and Unblinding  

Section 4.8 Informed Consent of Trial Subjects  

Section 4.9 Records and Reports  

Section 4.10 Progress Reports  

Section 4.11 Safety Reporting  

Section 8.2 & 8.3 Essential Documents for the Conduct 

of a Clinical Trial: Before the Clinical Phase of the Trial 

Commences & During the Clinical Conduct of the Trial  

 

VI.  App endices  

 
Appendix A: Investigatorõs Site File Checklist 

Appendix B: S tudy Initiation Checklis t 
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APPENDIX A: INVESTIGATORõS SITE FILE CHECKLIST 

  Yes No 

Investigatorõs Brochure and any updates   

Signed protocol and amendments, if any, and a sample Case  Report Form    

Documentation of the information discussed with trial subjects during the consent process, i.e. 

Informed Consent Forms (including all applicable translations) and any other written information 

including revisions  

  

All signed Informed Consent Forms    

Advertisement for subject recruitment including any revisions (if used)    

Financial aspects of the trial (unless stored elsewhere)    

Insurance statement (where required)    

Signed agreement(s) between involved parties, e.g. the Investigator/Institution and the Sponsor, 

Investigator/Institution and CRO, Investigator/Institution and Authority(ies) (where required)  

  

Dated, documented approval/favourable opinion of Institutional Review Bo ard (IRB)/ Ethics 

Committee  of the following , including any updates:  

Å Protocol 

Å CRFs (if applicable) 

Å Any other written information to be provided to the subjects 

Å Advertisement for subject recruitment (if used) 

Å Subject compensation (if any) 

Å Any other documents given approval/favourable opinion  

  

IRB composition    

Interim or Annual Progress Reports given to the IRB and Authority(ies)    

Regulatory Authority(ies) approval/authorisation/notification of protocol and any protocol 

amendments (where required)  

  

Curriculum Vitae and/or other relevant documents evidencing qualifications of Investigator(s) 

and Co - Investigators  

  

Normal value(s)/range(s) for medical/laboratory/technical procedure(s) and/or test(s) included 

in the protocol and any updates  

  

Medical/laboratory/technical/procedures/examination certification or accreditation or 

established quality control and/or external quality control assessment or other validation and 

updates (where required)  

  

Instructions for handling Investigational Produ ct(s) and trial - related materials, if not included in 

the protocol or Investigatorõs Brochure 

  

Shipping records for Investigational Product(s) and trial - related materials    

Decoding procedures for blinded trials    

Trial initiation monitoring report    

Relevant communications other than site visit reports: letters, meeting minutes , transcription or 

recordings of telephone calls  

  

Source documents    

   

   

 

 

  



Page 706                          Clinical Trial Magnifier Vol. 2:12 Dec 2009  

 

ISBN 978- 962 - 85405 - 4- 9 © 2008 The University of Hong Kong, Clinical Trials Centre. All Rights Reserved.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VII. 

APPENDIX A: INVESTIGATORõS SITE FILE CHECKLIST (CONT.) 

  Yes No 
Signed, dated and completed Case Report Forms and documentation of any corrections    

Notification from the originating Investigator to the Sponsor of serious adverse events and related 

reports  

  

Notification from the Sponsor and/or Investigator, where applicable, to the Regulatory 

Authority(ies) and IRB of unexpected serious adverse drug reactions  

  

Notification from the Sponsor to the Investigators of safety information    

Subject Screening Log    

Subject Identification Code List    

Subject Enrolment Log    

Investigational Product(s) accountability at the site    

Site personnel signature sheet    

Records of retained body fluids/tissue samples (if any)    

 Appendix B: STUDY INITIATION CHECKLIST  

 Yes No N/A  
Signed and dated Curriculum Vitae for all site personnel are available     

All site personnel have appropriate Good Clinical Practice knowledge     

All site personnel are familiar with the protocol and the study procedures     

Site personnel who are responsible for the administration of Investigational Product(s) 

and/or safety monitoring should familiarise themselves by reading the Investigational 

Product management procedures and the Investigatorõs Brochure 

   

Review and be familiar with the Case Report Form completion procedures     

The Sponsorõs clinical trial agreement and study budget has been fully endorsed by all 

involved parties  

   

Clinical trial insurance or indemnification is available     

The IRB approval has been granted for the study     

Approval from Regulatory Authority(ies) has been granted for the study     

Adequate study staff are available for conducting the study     

Discuss and determine the specific responsibilities of each staff member in the study 

team  

   

Facilities and equipment required are available and functional     

A storage place for the Investigational Product(s) as per protocol requirement is available      

All study materials and documents are available for the study     

All parties have been informed, including other departments involved in the study about 

the anticipated study start date, and are ready for enrolling the first subject  
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I. Purpose  

 

To describe the procedures for trial subject 

recruitment , screening sand enrollment in clinical 

trials . 

 

II. Other Related Procedures  

 

SOP P2:  Review of Protocol  

SOP P8:  Recruitment of Subjects (pre - study 

preparation)  

SOP P12: Institutional Review Board Application and 

Communications  

SOP T3:  Informed Consent Forms  

 

III. Background  

 
SOP P8 describes the preparation for subject 

recruitment  in the pre - study phase .  

 

The investigator/qualified investigator should be able 

to demonstrate (based on retrospective data) potential 

for recruiting the required number of suitable subjects 

within the agreed recruitment period, outlined in the 

protocol,  according to the ICH GCP E6 guideline 4.2.1.  

  

IV. Procedures  

 
The study team follows SOP P8: Recruitment of 

Subjects for preparation during the pre - study phase. 

After the site initiation visit, the general procedures 

regarding subject recruitment are listed as follows:  

 

1.  Prior to Subject Recruitment  

a) Ensure the following requirements/criteria  

are defined by the Principal Investigator prior 

to recruitment start:  

¶ The recruitment strategy in relation to the 

population to be studied. The sources of 

trial subjects s hould be identified  

¶ The site personnel responsible for 

specific tasks in relation to subject 

recruitment   

b) Ensure the recruitment methods and 

materials have been approved by the 

institutional review board (IRB) before 

implementation. The recruitment method s 

and materials could be searching through 

the database, sending out letters, placing 

advertisements in newspapers, etc.  

 

2.  Recruitment and Pre - screening  

a) The study team should identify the 

preliminary eligibility criteria for identifying 

potential subjects for screening for the 

study. This process is called pre - screening , 

and it could be done through reviewing the 

hospital/clinic patient database or through  

engaging in telephone conversation with 

potential subjects.  

b) When the source of trial subjects is from the 

Principal Investigatorõs affiliated clinical 

department, the responsible site personnel 

should access the database for identification 

of potential su bjects for screening. During 

the process, site personnel should follow the 

applicable regulations of the country or 

institution in relation to patient 

confidentiality.  

c) When the source of trial subjects is outside 

the Principal Investigatorõs affiliated clinical 

department, the Principal Investigator may 

collaborate with clinicians in other 

hospitals/clinics and work out patient 

referral procedures for the study. The 

referral clinician should obtain the subjectsõ 

verbal consent before he/she refers the 

pati ents to the Investigator. Another 

approach is that the referral clinicians may 

STUDY SITE STANDARD OPERATING PROCEDURE 

SOP No: T2 Subject Recruitment to Enrollment  
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invite their patients to contact the study 

team for more information about the study.  

d) Record pre - screening information in a Pre -

screening Log (Appendix A).  

e) A direct source of t rial subjects could be 

found at an association for the  studied 

disease. The study team could also write or 

give a talk to those members about the 

clinical trial.  

f) When the source of trial subjects is from the 

community, information about the trial could 

be conveyed  to the public through the 

following means:  

¶ Health talks  

¶ Display of informational posters & leaflet 

distribution  

¶ Newspaper/television/radio 

advertisements  

¶ Internet postings  

g) When using the  above recruitment means, 

special attention should be paid t o budget 

and manpower issues. Sufficient staff should 

be available for answering  calls from the 

public enquiring further information about 

the trial.  

h) For callers who are interested in 

participating, the study staff should ask 

questions to pre - screen the ca llersõ eligibility 

in the study. Therefore, telephone screening 

criteria would need to be designed 

beforehand.  

i) The study staff will need to record the pre -

screening information  in a Telephone Pre -

screening Log (Appendix B).  

j) For a sponsored clinical trial , the sponsor 

must be informed about and approve all 

recruitment means and materials.  

k) During the recruitment process, the study 

team should be alert and consider the 

factors that may affect the subjectsõ 

compliance with the study, e.g. proximity 

and lingui stic issues.  

l) The study staff could recommend the 

potential subject to participate in the study, 

but must take into account the fact that they 

are not to coercive or unduly influence the 

subjectõs decision to participate. 

m) The study staff should check if th e subjects 

are eligible for screening for the study in 

accordance with the defined screening 

criteria.  

n) For a sponsored trial, the study staff should 

report the pre - screening progress to the 

Sponsor by sending the pre - screening log to 

the Monitor when requi red.  

o) The study team should regularly evaluate the 

recruitment rate. Reassessment of the 

recruitment strategy is necessary when 

actual recruitment rate does not meet the 

anticipated one. For a study with competitive 

enrollment, the global recruitment rate must 

be continually observed. The study staff 

should keep records of the recruitment and 

inform the Principal Investigator of the 

progress.   

 

3.  Screening and  Enrollment  

a) For subjects who are eligible for screening 

for the study, the study staff will invite t hem 

to the study site or contact the potential 

subjects during the next routine visit to the 

clinic/hospital.  

b) At the screening visit, the potential subjects 

must give informed consent prior to any 

study - specific screening procedures. Refer 

to SOP T3 for pr ocedures of obtaining 

informed consent from trial subjects.  

c) Once the subject has been screened for 

eligibility,  his/her personal information 

should be recorded in a Screening and 

Enrollment Log (Appendix C), where 

information on screening failure cases is also 

included.   

d)  When the subject is confirmed to be eligible  

for the study after all screening procedures, 

the enrollment information should be 

recorded in the Screening and Enrollment 

Log (Appendix C).  

e) A Subject Identification Code List (Appendix 

D) should be used to record the information 

of each enrolled subject, including patientõs 

identification information e.g. the subjectõs 

full name and identity card number. The 

Investigator keeps this document, the 

confidential list of names and identifiable 

information of all subjects allocated to trial 

numbers on enrolling in the trial. It is to 

allow the investigator to reveal identity of 

any subject in the study.  
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V. References  

 
ICH Harmaonised Tripartite Guideline. E6. Guideline 

for Good Clinical Practice:  

Section 4.1 Investigatorõs Qualifications and 

Agreements  

Section 4.2 Adequate Resources  

Section 4.4 Communication with IRB/IEC  

Section 4.5 Compliance with Protocol  

Section 4.8 Informed Consent of Trial Subjects  

Section 8.3 Essential Documents for The Conduct  of a 

Clinical Trial: During the Clinical Conduct of the Trial  

 

VI.  Appendices  

 
Appendix A: Pre - screening Log  

Appendix B: Telephone Pre - screening Log  

Appendix C: Screening and Enrollment Log  

Appendix D : Subject Identification Code List  

 

 

 

Appendix B: TELEPHONE PRE-SCREENING LOG  P ___ of ___  

 
 
 
 
 
 
 

 

 

 

Protocol Number:  

 

 

 

Principal Investigator:  

 

 

Study Site:  

  

Date of Call  

 

 

 

Pre- screening 

Subject No.  

 

 

 

Eligible for 

screening?  

 

Yes (Y)/No (N)  

 

If ôNoõ, provide 

reason (s) for 

screening in eligibility 

(e.g. I  a) 

 

 

If ôYesõ, provide 

reason (s) for  

screening 

refus al (e.g. II  b) 

 

 

 

If eligible and willing 

to attend  screening, 

schedule  visit Date  

      

      

      

Example:  

I. Reason(s) for screening ineligibility:  II. Reason(s) for refusal:  

a. a. Working/no time available  

b.  b. Fear of blood taking  

c. c. Not interested  

d.  d. Others _____________________  

  

 

 

  

 

 

 

 

 

  
Appendix A: PRE- SCREENING LOG P ___ of ___  

    

  

 

 

Protocol Number:  

  

Principal Investigator:  

 

Study Site:  

 

    
  

 

 

Subject 

Initials  

 

 

Sex 

(M/F)  

 

Date of Birth  

(dd/mm/yy)  

 

Date of Pre -
screening  

(dd/mm/yy)  

Eligible  to be 

screened ? 
Reasons for NOT  

being screened  

 

 

Screening 

Number  

Yes No 

  

  

   

᷈ᶴḛᶴḛᶴ᷿

 

  

  

   

᷈ᶴḛᶴḛᶴ᷿

 

  

  

   

᷈ᶴḛᶴḛᶴ᷿
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Appendix C: SCREENING & ENROLLMENT LOG  

 

Protocol Number:   Principal Investigator:  Study Site:   

 
 

Screening 

Number  

 

 

Subject 

Initials  

 

 

Sex 

(M/F)  

 

Date of Birth 

(dd/mm/yy)  

 

Date of Screening  

(dd/mm/yy)  

Eligible to the 

study? 

Reasons for 

ineligibility?  

 

Subject 

Number  

 

 

Date of Treatment 

Allocation  

(dd/mm/yy)  

 

Status*/

Remarks  

          

          

          

          

          

          

          

          

          

 

Appendix D: SUBJECT IDENTIFICATION CODE LIST  

    

Protocol Number:  Principal Investigator:  Study Site:  

    
 

Screening 

Number  

 

 

Subject 

Number  

 

 

Sex 

(M/F)  

 

Subject  

Full Name  

 

Date of Birth  

(dd/mm/yy)  

 

Subject  

ID No.  

 

Date of Consent  

(dd/mm/yy)  

 

Date of Study Completion  

(dd/mm/yy)  

 

Date of screening failure  

/withdrawal/  

discontinuation  

(dd/mm/yy)  
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Magnifier  Advisory Board ð 

102  in number  
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