International activity in cardiovascular research : trends in the output and
impact of research papers from the UK, USA, Japan, Germany and France.

Contributors

Wellcome Trust (London, England). Unit for Policy Research in Science and
Medicine.

Publication/Creation
[London] : Wellcome Trust, [19947]

Persistent URL

https://wellcomecollection.org/works/kh27n4dn

License and attribution

You have permission to make copies of this work under a Creative Commons,
Attribution license.

This licence permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited. See the Legal
Code for further information.

Image source should be attributed as specified in the full catalogue record. If
no source is given the image should be attributed to Wellcome Collection.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/legalcode
http://creativecommons.org/licenses/by/4.0/legalcode

2 | Sectionl page 6 Section 2 page B Section 3

International UK research Summary of
trends activity findings

[nternational Activity in

Cardiovascular
Research

PBK?2

TRENQS IN'THE OUTPUT AND
IviPACT @F RESEARCH PAPERS
FROM THE UK, USA, JAPAN,
GERMANY AND FRANCE

This booklet summarises the findings of a study into the
position of UK cardiovascular research internationally. The
analysis focused on cardiovascular research published in
refereed journals and covered tens of thousands of papers, in
an attempt to provide a reliable broad brush picture of trends

in international activity in the field.

Full details of the study are available o
O'Drnacoll M, Rogers L and Anderson | 1994, Cardicwvascular research 19811991 incernational comparisons of
rezearch outpues in the United Kingdom, United Seaces, Japan, Germany and France. PRISH report Mo, B, the
‘Wellcome Trust. London

Rogers L A and Anderson | 993, & new approach to defining a mulsdisciplinary field of research
the casze of cardiovascular beology. Sciencometnics Vol. 28 ho. | 6177
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Background to the analyses

Data sources

Science Citation Index
(5CI): 1981-1986

This covers over 3000
journals, of which 1500 are
biomedical. I is a key
database for "bibliometric’
analysis, brcause it includes
the addresses of all authors
on cach paper, so permiing
analysis of research collabo-
ration through international
co-authorship. 1t is also the
only database wo carry
CHALONS (0 PApers, s
permitting analysis of
research impacr. However, ar
the tme of this study, daca
suirable for analysis were
only available up 1o 1986,
The SCI was therefore only
used for analysing interna-
tional collaboration and
citation impact during the
early 1980,

Medline; 1981-1921

This covers over 3500
biomedical journals. Tt
drawback is thar during the
19805 it did not carry the
addresses of all aurthors on
each paper. Its strength is
thar it has a very derailed
indexing system (Medical
Subject Headings - MeSH]),
making it possible to identify
sets of papers in specific
biomedical disciplines like

cardiovascular research.
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Defining the field

This was an iterative process,
involving the tollowing

!'-IJL-."'F-‘-'-

o creaning a filer’ of MchH
index terms through which
papers in Medline were

L8 rn'ur:d

. :_11:::«u.|.|.|li|||_.; with an cxpert
panel of cardiovascular
rescarchers o check for

irrelevant and missing areas

e validating the final set of
terms used o define the
bonmnclary of the field, with a
series of empirical wests on

university publications dara,

This process resulted in a
definition of the cardio-
vascular field which caprured
basic and climical research
papers, drawn from a wide
range of biomedical disci-
plines. Importanly, the
definition was shown in
validarion veses 1o exclude
papers outside the cardio-
vascular field, as well as
include those which were
relevant. Full derails of the
process of field definition are
given in the paper enclosed
in the back pocket of this
leafler (Rogers, L and
Anderson, | Seresfonerrics,
28, 61-77, 1993),

Having defined the field
through Medline, and
identified a set of wens of
thowsands of cardiovaseular
papers in this darabase, the
et was matched o the SCI
ta get fuller bibliographic
derails (e.g. addresses) on
each paper.



Section |

Biomedical

Cardiovascular

Biomedical

Cardiovascular

International Trends

Fig |

Biomedical and cardiovascular publications for all countries: 1981-1991 (Medline analysis)
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Figure 1 depicts the growth in toal
number of hiomedical papers
waorldwide chroughout the 19805,

and shows the [rrapa tion of these

Fig 2
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thar were 4,.|p|!11|n|| as cardiowvascular
research, lLuin!: the MeSH definition
created i this study,

':. j'\'i'r.l]t, I..III.Ii.IH'.IhI. II|.II: P.I'I"I:TZ\

accounted for 19% of biomedical
E'-.I|'r-r.'r~, 0 i average -::lf-ﬁ:r M)
papers per year. over the period

'».[1hi||.1|.

Biomedical and cardiovascular publications in five countries: 1988-1991 iMedline analysis)
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Figure 2 presents data for five
COLIRIries, I| '||."|1.'|II¥ .'|'|II"h[||I“i.:|I
activity in the US, which published
AT rI::lllr |i|'|'|l."1 VLTS E":IIH'I'\ t]'l.lll llli.'
LIE. This reflects the huge ourpur of
hiomedical papers by the Uk
generally which increased from 25%

of all papers in Medline in 1988 o

ﬁf{;ﬂ{f

30% in 1991, In contrast, the UK
produced only a steady 6% of the
world's biomedical papers :||1|1||.1||:.'
berween 1988-19091,

In rerms of the share of the world’s
cardiovascular papers, the US had an
average of 27%, the UK 5%,

Germany 5% and France 3% over

19E%

1990

d’a“‘\’.;g‘;‘;!’

.-f'.i"g}zf

the period. The only country o
exhibit a clear increase in its share of
Ilu.' world's LR PLLL of cardiovascular
publications over the period was

Japan (from 6% o 8%).



Fig 3

International comparison of cardiovascular publications activity indices: 1988-1991 (Medline analysis)
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Figure 3 shows the emphasis placed
on cardiovascular research by differen
countries in relation to their overall
mational activity in biomedical
research.

To show this clearly, it is necessary
4] LIJIIIIJL“E F 1(_..1 rl:l.lll\'.lu.'lll:lr rf.‘-i.'.:lrl:,'l'l
activity index” for each country for
each vear, nsing the formula above.
An index greater than 1.00 reveals a
greater than expected ourpur of
cardiovascular research in relation wo

the waorld norm, whilst a value below

Fig 4

Muansher of wosild cardiovascular et f Migmber of world bismmedscal fripers

1.00 supgests lower than expected
acriviry. From 1988 wo 1991 Japan
aned Germany consistently had activiry
indices above 100, suggesting thar in
these countries cardiovascular science
had some prominence within their
natioml research [ bl s,

[ contrast, in the UK, US and
I:r]“l.:f,' I'.JIT[I.IIWJ'H.“IIIF I'f.\-f.'il.rl'.h: tlild
less prominence, with low, and
»:in;lillillg LWLy indices, “‘r 1991,
indices for the UK and US had fallen
below 1000 Thus, while the UK and

Citation impact of cardiovascular papers: 1981-1986 (SCI analysis)

Relative Citation Index
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Here the average number of citations
per cardiovascular paper for a counery
is compared to the world average cita-
tioms per cardiovascular publication,
using a Relarive Citarion Index. Given

thar citation analysis could only be

Csateons per paper lor all comnarnies

conducred using the SCI, the analysis
is limired o the period 1981-1986.
Values above 1.00 denote a citation
impact higher than the world morm.
By this measure, LS and UK
cardiovascular research papers had

(311}

1984

Japan
Germany
France
UK

us

US publish large numbers of cardio-
vascular papers cach year, it is clear
that this field does not stand out in
these countries, as it does in Japan

and Germany.

Whilst the number of papers
produced by a country gives some
measure af the I rm||||:_ti1.'jl:\.' of its
cardiovascular research enterprise, the
number of citations received |1:|.' these
papers gives some measure of the

[ ||-u111|.'5."'». impact or influence in this
field internationally. Figure 4 shows

'”Ll' Il."l1:|||.‘| ﬂrl\lll |'| An JIliII:l'!\.I'\.

above average impact internationally.
In contrast, although Japan and
Germany appeared in recent years to
be relatively active in cardiovascular
research (Fig 3), the evidence of
ﬁ!:l.lrl’.‘ 4 i l||:|.[ ll‘u's.l.' [§ |.|n|||'|1ri1.'r. W
having below average citation impact
in this field. ar least during rhe firs
half of the 19805,
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Fig §

International comparison of the emphasis on different subfields: 1981-1986 (SCI analysis)
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In an arempe o assess whether
there were any differences berween
-;l:r|.|r|L:|"||,'.'. i|1 I:]:u;;i.r l.'l,'hl.'.lﬂ,.h .'m'lirilzr
wirthin specific subficlds, dara were
disaggregated according 1o the main
Medline index terms rr|:|k'||||.1 up the
definition of cardiovascular research.

Each paper in Medline usually
carries several index terms, i.ll.'l!l::l!il'l!_';
that its subject marer spans several
subfields. Analvsis of subfield
activit ¥ \.‘-'l1i§|l [T |.|.|1.11.'~. \m‘i!l ]'r'JEM'l’:q.
will necessarily mean thar they are
‘counted” in two or more of the
subfields. Such an JI:IiII.:.'.\i.‘- 1|‘::i5_', S,
therefore, can only show the woal
frequency with which differen
MesSH rerms were used |'|-’l.r Medline
indexers w describe the subject
matter of papers from a particular
country. However with the large set
of papers, available in this soudy, rhis
kind of analysis provides a rough
guide to the relarive acriviry in
differene subficlds in different

COURTIES

The dara were expressed as
Subfield Acti

formula above, An index ERCater

 Indices, using the

than 1.00 suggests a concentration of
effort in a particular subficld.

The most r.l:ril;ing resule, as shown
in figure 5, is that Japan appeared o
b relatively inactive in research on
*‘j“lilﬁ':.“ “Iil.r .'I'IJTI_:‘I:E'_\' il|‘|d IMsE
active in research on cardiovascular
agents, Differences are less clear for
the UK, bur the subfields with
grearest relative acrivity appear to
have been physiology and cardiovas-
cular agents, and the least active
subficlds to have been diagnostic
technigques and cardiovascular
surgery. In Germany, the subficld
with the highest relative activity was
research on disgnostic rechniques,
and in the LIS it was research on

cardiovascular surgery.

Cardiovasc.
Diagnosis

Cardiovasc,
Surgery



Fig 6

International collaboration in cardiovascular research: 1981-1986 (SCI analysis).
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As research is becoming increasingly The intensity of UK collaboranon
internationalised, it was of interest to with France and Germany is higher
assess parterns of collaboration than expected, given the number of
between the key countries in cardio- papers produced and co-authored by
vascular research. The degree to which  these 3 couneries internationally. In
scientists in one country collaborare contrast, colliboration between the
with those in another can be UK and US was lower than expecred
measured by examining the addresses given the volume of research activity
on each paper. On the 5CI, this can in thar country. This finding appears
be done elecrronically, Figure 6 shows 1o suggest that the degree to which
the strength of colliboration between the UK collabarates with another
[h‘L" UK JHII th' r““r 1'|1h1.'|’ “il.[il“'l:\ 1.1:““:1'}' I.II Q'Hrdilw]“'!ll:l.r rf.:-{'.l.ﬂ'h
studied, may be influenced by its geographic
The co-authorship index reveals proximicy.

whether the UK's cardiovascular
researchers collaborate with another
country more than would be
expected, given the roral number of
UK foreign collaborations. and the
number of papers produced by the
UK and rhe counery being studied.
The higher the index, the stronger the
association berween the UK and thar

COUniry.
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An artempi was
111.|.|.||.' T .'||'|.l|!|'u;' I|'||.'
distribution of
E1|.||r|ix ALIONS ACTOsS
institutions within
the UK. |'h|1'1||||}'
reliable data source
for this was the 5CI.
because this gives the
addresses of all
authors on all papers.

This first analysis
(Fig 71 was at the
level of individual
institurions and
limired 1o the period
1981-1986., This
-.|1|::--.-..=. 1|!t|,' rL:-I!.||.
number of cardiovas-
cular papers
I'I‘I':JI.I.I.H.I'.'I.I.. |||'|11
citations recerved
through this period,
ranked according o
their average number
of citations per

|'r_i!!l|:r i

UK research activity

Fig 7

The 25 top producers of publications relevant to cardiovascular science: 1981-1986 (5CI analysis)

British Postgrad. Med. Fed. (6PFHF)

UL Royal Postgrad. Med. Sch.
MRC Lab, Mol Biol.

UL Univ. College

Ouford University

UL King's College

MRC Clin. Res. Centre

AFRC Inst. Animal Phys.
Cambridge University
Dundee University

UL Inst. Meurol. {pare of BPHF)

UL Charing Cross Med. Sch.

UL 5t George's Hosp. Med. Sch.

UL Inst. Child Health jpart of BFHF)
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Glasgow University

UL Royal Free Hosp.
Birmingham University

MHLI {part of BFMF)

UL 5t Bart's Hosp, Med. Coll.
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BPTF = British Pottgraduate Medical Federation. It it 3 ichool of the University of London and comprises B research and teaching imstmutes, the departments of
Pasegraduate Medicine and Dentistry far the 4 Thames Healeh Regions and a cencrad sdminiscranve office. Papers where only the BPMF was specified wire
stribsated to the BPMF, Where 3 ipecific instibatian Glling under the BPMF umbrells was hated the paper. or fracon thereof, wat attributed to the institution

ipigified

The vast magority of cardiovasoular publicaciors lisced above were produced by retearchers working in departments faeming part of the medical ficuley or
school in each universicy. The publications from teaching haspitalt which swere associated with each medical facully ar scheol wiene dhuo aroribuced 1o the

relevant university.

Landaon medicil #6hock are kited ieparately from the LIniversicy of Lendon Pceler LS.
LIL LIMPY COLLEGE: ANl papers from Urneversry College London (including papers from Liniversity College Medical Schoal) ard associaved teaching hospitals
UL KINGS COLLEGE: All paperi from King's College London (mtludng papers from King's Collepe Medical School) and associated teaching haospicals.



The maps below (Figs & and 9) cardiovascular papers. These carried i the UK during this period. Their

show more recent data than those the names of 21 000 differen institutional locarions were idenri-
derived from the SCI (Fig 7). and anthors, which were downloaded fied using various medical and
were produced from a special onto a computer file. The 100 most  research direcrories.

5-a|'np«|i.np, rechnique using Medline. I'rt.'qm'nl names in this ser of

During the period 1988-1991, authors were identified as the most

Medline indexed 14 064 UK ‘visible” cardiovascular researchers

Fig 8

Hot spots of publication activity in UK cardiovascular research: 1988-1991 inclusive (Medline analysis)

(Diameter of circles relate to the number of highly visible rescarchers in country’s wp 100)

The most active centres outside
London were Cambridge. with 7 of
the most visible researchers, Glasgow
with & and Oxford and Mewingham

with 5 eaxch.

.W '.

= 5 haghly visible researchers

# London # Denotes that London is not represented

| = m on this map. It is shown below in Fig 9.

Fig 9

London centres of publication activity in cardiovascular research: 1988-1991 (Medline analysis)
{D¥iameter of circles relate to the namber of highly visible rescarchers in country's top 1000

London dominared UK cardiovascular

research, with 69 of the nations mose

. CHC+ @ RFH visible researchers working there. The

biggest centre was RPMS with 13

researchers in the top 104, then
5t Mary's !CH 5t Bartholomew's MHLI with 12 and 5t George's Hosp.
. ¢ ucL -IN : ;
o Med. Sch. wich 10,

Ky CRE Cleicl Resesrch Centee (FRC ) BEH
Ierienure of Child Health TN bdeguoe of Bleurology
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Sebuccsl WEL Unireteriity Colege Londasn UMD
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Section 3

Summary of findings

This analysis was based on a
very large sample of rescarch
papers which effectively
r;prq':u.'::wd 1|‘|4," 1I.I|_i|:|
production of papers
h‘{rrl:!'.'.'id:;. A I:i:ia (L TEEe 4]
level, broad patterns of
research activity could be
discerned which help ser the
UK’s cardiovascular research
ctfore in a global context. and
provide some insights into
the distribution of cardio-
vascular research within the
UK nor possible ar a lower
level of analysis. The key

ﬁn:!in}_—:} are listed below:

* Using a carefully
constructed definition for the
field, 1 in 5 of all biomedical
research papers published
worldwide were identified as
having relevance wo cardio-

vascular research

® The US dominated cardio-
vascular research in terms of
numbers of papers produced
worldwide. Japan was the
second most prolific
producer of papers among
the five countries, and over
recent years has been
increasing its lead over the
UK. The UK produced more
cardiovascular papers than
the two other European
mations; Germany and

France.

® Cardiovascular research
appeared to have some
prominence in the national
rescarch portfolios of [apan
and Germany. In centrast,
cardiovascular research did
not stand ourt as a specially
active field within the UK's

national research portfolio.

® Japan appears to have
conducred little research on
cardiovascular surgery and
emphasised research with a
focus on cardiovascular

AgERns.

# The UK and US had the
highest citation impact inter-
nationally, Citation rates to
cardiovascular papers
prodduced in these countries
were higher than the world
citation norm for this field.
France, Germany and Japan

were below the norm.

* The UK had greater than
expected collaboration in
cardiovascular research with
Germany and France, given
the level of research activity
in these countries, This
sugpests that geographic
proximity may be an
important factor in research

collaboration,

® Wirhin the UK, cardio-
vascular research was concen-
rrared heavily in London.
Between 1988 and 1991,
sixty nine of the wp 100
authors of cardiovascular
papers were based in the
capital.
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