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FPREFACE

This report presents an overview of the main findings of an experimental
foresight project on the future of cardiovascular research in the UK. Full
derails of the key components have been published elsewhere in a number
of reports and papers.

The project team comprised Dr Joe Anderson, Dr Migel Williams and
Dr Lesley Rogers. The team are gratetul 1o the project steering commirtee,
Professor Andrew Henderson, Professor Philip A Poole-Wilson, Professor
Desmond Julian, Dr Laurence H Smaje and Dr Megan B Davies tor thar
guidance; Dr Jane Rogers and Dr Mary Phillips for identifying
postdoctoral fellows and Dr Mairéad O'Driscoll, Ms Rachel Blenkiron,
MS hlll}r I‘}I';RE:(!]I, M!\- [‘."agl'ﬂil]‘ JL'.‘;[:hIlTI ;Il'lﬂ.l M.‘i Il[l\'ﬂ' '].‘l'ﬂ..'\"l..'l:r'ﬂ." Fur {lﬂtﬂ
processing and analysis.

The foresight project was funded by the Wellcome Trust, the Brirish
Heart Foundation and the Medical RBesearch Council,

iy



SUMMARY

Main stages of the project

(i1

Strategic planning and priority-setting have become inevitable for UK
research funding bodies in 1990s. Bur they are activities thar are ill-suited
1o scientific research; an endeavour characterized by uncertainty and
discovery. There is considerable interest, therefore, in the promise of
foresight techniques as an alternative approach to conventional strategic
planning. In the broadest sense foresight is a structured process through
which funding bodies, researchers and research users can consult with one
another to assess scientific opportunities and needs,

This report presents an overview of a project that aimed to explore the
uscfulness of foresight analysis for rescarch funding bodies in their
periodic reviews of priorities for specific research fields. The test field
chosen for this experiment was cardiovascular science — a broad,
multidisciplinary fie

d of considerable strategic importance - covering
basic science as well as clinical subjects, industrial as well as academic
rescarch, and laboratory as well as population-based studies.

The project involved developing techniques of consultation and analysis
Iy to assess the UK's international position in cardiovascular

systematica
rescarch, and identify key scientific opportunities as well as areas of greatest
need for more research in this field. The aim was to examine a range of
possible futures for cardiovascular rescarch, and explore present policy options
tor strengthening the UK's future support infrastructure for chis field.

Crucially, and more generally, the project also aimed to assess the value of
this approach to priority-setting in other fields of research, at a time when
many funding agencies in the UK and elsewhere are considering
implementing foresight methodologies.

The project involved several distinet stages, which included:

* Defining the boundaries of the field under study through
consultation and feedback from various interest groups and
producing ‘benchmarking’ data on UK activity internacionally.

* Structured interviews with research users (e.g. clinicians, health
service managers, industrial R&D execurives).

* A postal opinion survey of a large sample of cardiovascular

researchers on the main issues raised in interviews with users.

* A foresight workshop of senior policy makers, academics and
industrial researchers bringing together data and survey results in a
novel format to identify priorities for the field.

——

—




Main outcomes of the project

Assessment of UK research activity

Identification of scientific
opportunities (science pu;.f; )

Identification of opportunities for
improved disease interventions

(demand pull)

Identification of a skills gap

The project produced a variety of new dara on activiry in the field of
[.]]Tl.li[_}\rilwt]]ﬂr rﬂﬂ:ﬂl’fh, -'Il'lll :\-'tl]'ll'lll."] UI'Pi[:IiU". 'I."u"i.[ I'I:i I s \ﬂ'll{]ﬂ.' LA “"..'til:ll'l ['|'+1TI'|.‘L'
scientific community on future opportunities and needs for the ficld.

International research acrivity was assessed in terms of the ourpur of research
papers.  Although the UK had the third highest output (afeer the USA and
Japan), British papers only accounted tor 6% of the world total. Neverthe
these papers (along with those from the USA) had the highest citation impact
internationally. However within the UK, cardiovascular research did nor stand

RS,

ds together.
In Germany and Japan, cardiovascular research appeared to have much grearer
prominence in the national research portfolios than was the case in the UK. In

out as a specially active hield when compared with all biomedical fie

addition, rescarch activity was heavily concentrated in London, with 69 of the
100 authors producing the greatest number of research papers based ar
addresses in the Capiral.

Over 300 active cardiovascular researchers responded to a questionnaire
survey. Among these, there was widespread agreement thar substanrial
scientific advances would be made over the next five years in the cellular
and molecular topics of cardiovascular disease. Specihically, there was
expectation for improved understanding in three subfields, namely: (i) the
functions of the vascular endothelium, (ii) the mechanisms of

atherogenesis and (i) the molecular genetics of cardiovascular disease. In
contrast, this rescarch community saw linle prospect over the coming five
years for scientific research to contribute more than it already has to our
understanding of the role of non-dietary environmental risk factors,

Survey respondents were most optimistic over the prospects for
developing new drugs to treat and reduce the risk of heart disease, and
for new molecular techniques to screen the discase risk of individuals (a
development on inferring risk through population studies). However,
[I'I.L'TL' WS ;IL‘;{T Wi(ll.‘hpll.'i“l ﬂEI’l.'f,'"'“.'llt [i'l;lt EI'I.I.""..' i.h- = .‘itnmg "I'll'“'lr[l.l.l'li'}'
for improving the use of existing scientific knowledge through
developing enhanced methods of trearment evaluation and medical
audit. In contrast, respondents were collectively less optimistic thar
public health measures, heart transplants from animal donors, or
artificial hearts, would be developed as effective interventions over the
next five years,

The survey also revealed thar rapid developments in the techniques of
molecular and cellular biology have failed adequarely to penerrare the field
aof cardiovascular research, More than 40% of the n.'.l;|'h[}:'|di.'i'|l.'.., f_'urn.'ntl}'
active in cardiovascular research, stated thar skills in molecular biology
were currently unavailable o them, bur anticipated thar such skills would
be essenrial for their future research plans. Another skills gap was
identified in hi{:u.:l'tgil:n:t:riug, x!u.-:;il“u,-:ull}- in ilt];iging and :-u_':mnirlg skills,



Recommendations for reforming

the support infrastructure

Synthesis af findings and

assessment of priorities

Lessons learned for developing
future foresight studies

There was little support from the majority of the research community for
the creation of a mational research institure for cardivascular science. There
was, instead, strong support tor the development of smaller
multidisciplinary centres, or funded nerworks as the most effective means
of strengthening the field.

The workshop brought together the three main funding bodies supporting
cardiovascular research along with leading representatives of the relevant
scientific and research user communiries. Using a combination of scenario
analysis, guided visualization, real-time ‘Delphi’ techniques and colour
vorting, participants worked with data produced in the foresight project 1o
arrive at a set of priorities, These fell into two categories:

Setentific priorvities.
Scientific priorities followed closely those emerging from the postal
survey of scientists — viz. studies of:

* the vascular endorhelivum,
* the molecular genetics of disease risk, and
* the mechanisms of atherogenesis.

Infrastructure priovities.
The top priorities for strengthening cardiovascular research against a
range of possible future scenarios were to:

* establish a small number of multidisciplinary groups, or a funded
research nerwork;

* provide more long-term funding for research projects;

* protect curiosiry-driven (‘blue skies’) research.

Owerall, the project met its immediate aims of producing an information
base on which prionities for the field of cardiovascular research could be
established. More generally, lessons were learned which may be of value o
future priority-setting exercises using foresight techniques in other fields
of scientific research.

A clear finding was that the process of analysis, consultation and wide
debate on priorities can provide strong, coherent signals to policy makers
on options for new initiatives that are likely to strengthen their field
against a number of possible futures. The foresight project enabled a large
number of researchers, users and policy-makers to learn through
exploration and analysis, and this process was ar least as important as the
list of options that were the tangible outpur of the project. Furthermore,
because the process was fact-driven, and consultation methods open, a
sense of ownership of the project was encouraged among those involved.




Consult users
in early stage of project

Survey spread of scientific opinion
as well as consensus

Emphasize non-scientific and
infrastructural priovities

More specifically, the process of analysis and survey provided a vehicle for
partnership between the tunding bodies involved, and an opportunity 1o
consider coordinated national policy for the field under study. It provided
al .‘litl.'l.ll."'l.l!'f,'{j |'!]'|:l.:|'|u._'||'l'i.‘i[]'l EI[]L' il'l"u'"i\"i[]E LACTS il'l lI“..‘ P"II“..':I' ]]r['l[_'l.":i‘i. .Il'ld
enabled funding bodies to explore common priorities, while maintaining
the independence of their individual policies.

The project deliberarely focused on developing foresight techniques at
the level of an individual scientific field, (micro-level foresight) because
the Boards and Commirrees of funding bodies have an increased need for
pr:inril:}'-.l_if,'rting at this level, The l'll'l!ii.'i.‘l: was also dr.':«»igm_'t,l o test
toresight methods for organizations concerned with supporting the
science-base, Within this context, a number of recommendations can be
made l;nm;l:r::ing the methods and Ir:q;hni:]nu:\ used, for consideration in
future foresight studies ar the micro-level:

Researchers and users have quite different perspectives on the future of a

research field, and it is not casy to explore technical judgements and
potential markerts for research findings in a single survey instrument. An
effective approach is first ro consult users on their needs and concerns
through structured interviews, then explore the potential of science o
address these concerns through questionnaire survey of a large number of

researchers.

Foresight studies in applied areas of science often have a focus on
developing a consensus - ¢.g. on judging the timing of likely
technological advances using *Delphi” techniques. When applying
foresight in areas that include more basic research. it is important also o
capture the minority (possibly maverick) views. To this end. an effecrive
approach is to conduct a one-stage survey of scientific opinion, and
present the full spectrum of resulis for interpretation o an interacrive
warkshop of users and rescarchers.

Traditional peer review committees of scienusts, if composed well, can be
very effective at identifying hot areas of science, and foresight appears 1o
have little 1o add 1o the work of such expert groups in identifying areas of
science. A strength of foresight in the science-base appears to be more in
identifying infrastructural changes thar need to be made today, o
strengthen the field tomorrow — e.g. in identifving skills needs, or
institutional reforms needed o bring scientists and users into closer
contact. However, it is necessary to be sensitive to the potental for self-
interest o emerge in questionnaire surveys on these issues. The foresight
project found that it is important not to rely solely on surveys of academic
scientists when exploring options, for infrastructural reform; other
interested parties such as research administrators, and rescarch users should
also be consulted.



Giive mare enplasis to methods

that enconrage dirvect interaction

i

between nrers and vesearchers

Developing foresight as an
evidence-based approach
to policy making

The foresight workshop was carefully structured and employed novel
techniques of group facilitation to encourage creative debate berween
users and researchers. Special techniques were needed to permit
meaningful dialogue between these two communities, but the foresight
workshop proved to be a very positive and crucial stage in the overall
project. There is scope for further development of such techniques, and
the emphasis in future foresight projects should be on developing more
opportunities for contact between users and researchers. It is
recommended that to achieve the goals of foresight more effectively, future
projects should place grearer emphasis on creating opportuniries for direcr
contact berween users and researchers, with a smaller effort being reserved
tor postal opinion survey and data analysis.

Owerall, the methods described in this project should be transferable to
foresight studies in other fields of academic science (biomedical or
otherwise). It is hoped thar such techniques may provide one way of
developing a more evidence-based approach to policy making and priority
setting than has traditionally been the case in science.

—




1. INTRODUCTION

1.1 Background

With the ever-rising costs of research and growing opportunities in
hi[}l.'l“..'{li.[.:il'l.ﬂ' g‘.‘l'l.ﬂ'l.'ilt'.'l:.{ I'.}r l'l'l.f: n.."'-'l:'lhl.':i(]" i.l'l I?l‘"l”g:il.';ll H{.'I“.'l'li..;l:.'.‘i..i I\ll.l'l.l:{i"g
bodics are beginning to develop more explicit tunding strategies and
research priorities.’

The development of funding strategies has traditionally drawn heavily on
the work of expert groups of scientists, convened to conduct in-depth
reviews of specific scientific fields. Bur with increased competition for
EILI rll;l.*i ﬂ.l'l.d. thl_‘ i!'lclﬂ'a.:iil'lg I"'lt{.'l[.{ﬂp{.'l'l{il"i'lﬁ.l' l]f‘ rﬂﬁl:d.lﬁ:':] 1‘;1."['5\.. I“' iﬁ I"[.'ﬂ.'{][“i"g
more dithicult for subject-specific expert committees o obtain a broad
overview of research needs and opportunities and gather the hard dac o
support their recommendations in the face of competing interests.

A recent study by the former Science and Engineering Research Council of
more than 100 documents produced by expert groups for the Council’s

bﬂ_'l.."l]'l.lﬁ und COMm l'I'I!IHL't.'S OWer | ﬁ'\"ﬂ.‘-}"l.‘iir ]_'.|I!..'l'il l[[l FHL] !1{3 ll'li!t IO l'li]l.l |I'H..'t.'|'l -I.]'F

e value for forward planning,.* The study concluded that the functon of
the typica

it

field review was to ‘promote the excellence of the programme w
such a degree to ensure its continuation in terms of further injection of
funds”. Wich this purpose, it s not surprising that field reviews by expert
groups may not contain a balanced overview of weaknesses as well as

SUTCTIELINSS NOCLEs A% Well as o o l.lr]lt ;l..'!i.
trengtlh i Il as opportunic

Against this background, there is increasing pressure on funding
organizations to identify who benefits from research and o take account
of the views of these “rescarch users” when establishing priorities. The
Government’s White Paper on science and technology, ‘Realising Our
Potential’,* highlights the importance of this aim and the Office of Science

and Technology is developing novel methods to help identify appropriate

research users in its technology foresight programme.

In anticipation of these developments, support for the present study arose
from a joint working group comprising the Medical Research Council
(MRC), the Wellcome Trust and the British Heart Foundation (BHF). This

“"(!I]'l-{lll'.lg EI’['II.IF ]'I‘.'ld FI'H."L'IIHI,LE]}" I.II:}[!'II'FI{.'E-UK.I d ﬂi’.‘il.l Fd."'.'i{..'“" {Jf‘ ﬁ;lnlilJi’ilhﬂllIif

biology in 1991}, Although the review report appeared 1o have the elements
necessary to influence policy, the working group acknowledged thar future
funding strategies might be better developed on the basis of more systematic
data and broader consultation, including users. on the needs and
opportunities for the field. It was decided that an experiment in foresight

analysis was justified.

The challenge was to develop methodologies 1o address some of the

perceived weaknesses in rraditional field reviews. The two key needs were for

data on the status of the field in question within the national and

int:‘rnmiunal CONICeX, ﬂ!]d th{' L'LL"I"!.' {]I_‘JI'I'IL'I.'.IE {]:F.'l fld I'I'I:I:."'.'\'{]Fk ek O ll'l.‘i!]l[ “'il'.[L'I:'.'
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1.2 Research foresight

and openly with both researchers and users of rescarch. Following the main
dara and opinion gathering stages of the project, novel means of facilitating
discussion on future policy options and priorities were also to be tested.

The Wellcome Trust, the Medical Research Council and the British Heart
Foundation therefore decided to support a ‘foresight study’ as an
experiment to address these needs, and the original cardiovascular working
group of administrators and scientists formed the project steering
committee (appendix 1).

The experience of research policy-making bodies in several countries is
that it is possible to use systematic rechniques of dara gathering,
consultation and analysis to help develop rescarch strategies and wo
provide a framework within which priorities can be determined.” Such
approaches, collectively called foresight analysis, broadly aim to obtain
expert opinion on the future of a ficld and hard data on its starus and
trends, nationally and internationally. Generally foresight analysis includes
identifying and gathering data on:*

* national strengths and weaknesses,

* needs tor research (demand pull),

* scientific opportunities (science push),

* the country’s ability to exploit research findings,
* the necessary skills base.

Techniques of foresight analysis have previously been used in industry to
help develop research straregies for individual companies. Bur a number of
public-sector organizations have also used these techniques to help inform
policy tor academic areas of science.”

In Japan, rescarch foresight has had a long-standing role in the
development of policy. A well-publicized exercise, the Science and
Technology Agency’s 30-year technology survey, has informed a wide
audience on trends and future issues. This exercise comprises a structured,
two-round ‘Delphi’ survey of more than 3000 experts on more than 1000
topics including some of relevance to cardiovascular research (appendix 2).
The term Delphi refers to the process of providing feedback on the results
of the first round of the consultation betore respondents give their views a
second time. This major exercise has been repeated every five years since
1971 and is believed to have helped Japan gain notice, for example, of
early trends on the potential in the development of robotics and flexible
manufacturing systems more rapidly than its competitors.”

In Germany there has been growing interest recently in the development
of foresight acrivities and the federal government has collaborated with
Japan to carry out its own 30-year exercise using the same ropics with




|.3 Scope of the project

1000 German experts. The results, published in 1993, revealed extensive
agreement berween the two countries on likely timings of technical and

. e " 0 - " = w - -
scientihic di:vrlupmr,'ul:.-i. Another, more informal, inmtative by the federal
government has led o a fundamental shift in the balance of support away
from the physical sciences to the life sciences.” Large, systemaric foresighe
exercises were recently launched in a number of other countries.*

A technology toresight exercise was also launched by the UK government
in 1993 as a major activity following the publication of the science and
technology White Paper.® The aim of this foresight study was to idennly
main areas of underpinning, ‘generic’ technologies and their related
scientific research, in terms of long-term impacts on economic and social
benefits. Panels of specialists from industry and academia in 15 areas of
technology were set up to oversee an extensive process of consultation with
their respective researcher and user communities.

A central assumprion of foresight analysis is thar although views are sought
on trends and potential developments, it is impossible to predict the furure
accurately. Instead, the foresight process assumes that many futures are
possible but the one that emerges is likely to do so as a resule of policy
choices made today. The emphasis is on shaping the future of science and
t::cl'u'ml{}g,' b}' I L‘,ing informed decisions on needs and n}!p[}rlunitlu:x.

This notion of ‘creating the future’ is particularly appropriate to science
ﬂlm,ling L}l’gﬂl]i?;l,l‘;t!ﬂ!\i, a% t]‘u:}r are well pl;:r;t:d tor assess whar 15 I'I[}Nt-iilf]'ll,! in
the future, which through rthe foresight process, can be placed in the
broader context of what is desirable.

The challenge for this project was to select and develop techniques of
toresight analysis appropriate for the multidisciplinary field of
E.‘:l]'l.li{}'ﬁ'aﬂ[.:l.l]il]' rcﬁr:;tn'|1 :il'l ll'".' tIK ﬂ.l'l.[i st !|:]L'i|.' J.lhl.'i'.\ll.lln{.'.‘i} il'l [I'll..' ?-'HE'PEH]."
of policy development for the ficld.

It is important to note, however, thar this is foresight analysis at the
‘micro’ level — that is focused on one specific field of research and aimed ar
the interests of a commirree of scientists and funding body officials. The
emphasis was therefore on science push rather than demand pull with
greater consideration given to scientific rather than technological
prioritics, and on infrastructural reform for supporting this field of
academic research, rather than commercial goals.

13
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Praject outline

The final project methodology comprised four main components (Figure 1):

I..

Developing a definition of the field in consulrtation with a steering
committee of experts and customers of the study w determine publication
outputs and trends of activiey in the UK in comparison with other countries.,

Structured interviews with a broad range of people with an interest in
cardiovascular research, including researchers and research users such as
health planners, managers and industry R & D executives, to identfy
issues facing the future of the field.

An opinion survey of a large sample of cardiovascular researchers on
the main issues raised in face to face interviews.

A foresight workshop of senior policy makers, academics and industrial
rescarchers bringing together data and survey findings in a novel
formar to identify priorities for the field.

Reports and papers on each of these stages of the project have been
produced.” " This report presents an overview of the project, synthesizes

key findings, outlines policy options, and draws several lessons for future

foresight studies of this nature.

Cardiovascular foresight project outline

Pre-survey interviews
with users

o Survey

roe n =465
I Researchers

! o Data o Policy

I options

| Publications B

i Money Foresight
Manpower workshop




2. DEFINING THE FIELD

2.1 What is cardiovascular
research?

2.2 Cardiovascular
publications

One of the first tasks of the project was to develop a working definition of

whart comprises cardiovascular research, particularly in relation to the UK
tunding bodies thar represent this field. The approach taken was to define
the field through the general scientific literature in biomedicine. A “filter’
Wik -.]q:w_'lupm,l o capeure cardiovascular research pllhli;'.itiunx a% 4 means
of defining the ficld and determining research outpurs. The approach
adopred was o use the Medical Subject Headings (MeSH) thar classify
I'ﬁiipﬂ.'l[\ CH1 ']'“,' .h"Tf,:l"ll“,' [li![ill'ﬁi!\'l.'.: 4 -[-h‘L' |\.L'_"| L'j'lﬂlll'l'll-::L' Was (o 51!.".!'.'!.' r‘\-il‘“l_]
terms that would include all appropriate papers bur exclude work not
considered to be of cardiovascular relevance. This was a substantial rask as

there was no precedent for defining a broad multidisciplinary field in this
“'ﬂ_:'.' .,'I_]'H,I E]'I&'T\' A I'I'I..'HI:-" I'I.'l,l['ll:i]"l,'i,l.'i 1l+. tl'l.‘ll,l..‘\._ll'll:,l.i I:'llh I'iil:'ll'l.'ll,,'i,llli,'.il FJ:IFH,‘FH
recorded on the two databases, Science Citation Index (SCI) and Medline,
used for the project. As with other fields of clinical medicine, the research

literature 15 also ]lighlv J.Iih}:lc,-m,-d_

A substantial iterative process with expert assessment by the steering
I:,:F'I['I'I]'I'III"L'I,: Walh llhﬂ.‘li [£N) dl"n'i.‘i'l.' [l“,' Lerms EIHI [I']ﬂ' "Ihl'r. .I.I'I.l' F‘il“.'l WL ll'.'\“.'d [}
the known output of several laboratories carrving our cardiovascular and
other research and was found to be effective ar selecting only cardiovascular

I'l'.'M.'.'lI.'L'I'I I.I.'lJI'[] I.'!t'H“iHEIF.!L'h ]-i['l"'n-\'ll e |.K.' \'n'lill.'lri.illi_"_ i!].‘b-" i]'l cr[h-.'r .‘i'l.'il'.'llliﬁl_' areas. "

Figure 2 shows the total number of biomedical papers worldwide throughout
the 19805 and the proportion caprured as cardiovascular research using the
filter of MeSH terms, Overall, cardiovascular papers accounted for 19 per
cent of biomedical papers = an average of 65 000 per year over this period -
and the UK published 6 per cent of the world cardiovascular roral.

Biomedical and cardiovascular publications for all countries: 1981-1%%1 (Medline analysis)
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This definition of cardiovascular research was adopted by the project
steering committee, and served as a point of communication between the
three funding bodies involved. Moreover, the publications database
produced by this definition provided a pool of ‘cardiovascular’ researchers
from which the majority or respondents for the opinion survey was drawn.




3. VIEWS ON THE FUTURE:

3.1 Consulting users

AN OFINION SURVEY OF EXPERTS

The purpose of this survey' was an attempt to secure wide involvement
within the research community. It was also an exercise to test whether it was
IHN“‘IL‘ L4 ] gcl!i_'r.’th.' ‘L'L'fh‘.'",!]‘ll []‘Piﬂi.[}".': an r.‘ll'l]:,."vl.' {]}\ ih.'\l.]l."h I‘"}"'l. | I'II'I:}-H.]-

based sample of rescarchers that could be used o inform policy discussions,

The issues explored in the survey of cardiovascular researchers were first
identified t]truugh structured interviews with a group of research users and
other ‘stakeholders” representing various interests in cardiovascular rescarch.
Questions used in these interviews were designed o ‘wrigger’ thoughts on
!il:l:,![i;'g_]'l',' 185115 r,'m'iﬁunti:\g the feld withour Ii.':ll,lil'li__'; I'l,.'!irl!:'ll'ldt‘]'i'h n any
direcrion (see Box 1),

Questions used in interviews with stakeholders

+ I you could talk o someone who Jl.lul“;r knew the future of Enar ficld, a grl'lll.i:ll.'
‘Drelphian’ as if such exisved, whar son of questions might vou wish o ask?

= If things went very well in your field. looking ar it oprimistically, what sorc of
achievements might be possible?

* If things do not go so well, what do you see as the pifalls which msghe limig rescarch
sapCcess?
* Looking at the ways research is mow carned ouwt, what changes maght be needed o

|'||:|p ensuire that the updill'lislic uts,l:l.'. are achieved?

* Looking back, what do you sec as the most significant events thar have advanced
rescarch in your field 1o ins current stare — and whar have been the major
disappointments?

* Looking forward, whar do you see as the most immediate and pressing actions needed
to sirengihen vour field?

+ If all of the constraints, financial or otherwise, could be remeved, what maore would Vo

suggest shwuld be done in addition o what has already been mentioned?

Stakeholders were defined as people who have a professional interest in
t!'“..' ﬁﬂill Fr{]rn I'ﬂ.'.‘iﬂ;l.l'ﬂ:l".‘]'.'i tllﬂ'[l]ﬂ.‘l"-‘ﬂ'ﬁ AR TS thl.' .'\'I][.'!.'l!'l]l'l'l s |I'|.I'.' LISETS I.:d1
rescarch. For this survey, the users included health service managers,
planners and industrial R & [ managers. The distincrion berween users
;,Il'll.i FFH.[.:EIII'i[ll'I.L'm, I'IHWE'.'L‘F. i.H ML [:I{.'Hl Cut; Ilrldllh-[]'i-'l.l rl.‘!\f_'-'lrl'_'h‘l.'fh-.. E‘{]II
example, bridge the boundary as both users of academic science and
practitioners of research. For the stakeholder group, 4-5 leading experts
were identified within the following five categories:

* industrial R & D managers,

* clinical researchers,

* non-clinical researchers,

* health service planners and managers,

* the project steering commirree
(includes funding body administrators).



3.2 Consulting scientists

More than 60 000 words were transcribed from recordings of these interviews
covering 1000 points in four main areas: science, infrastructure, manpower
and dissemination of research findings . A questionnaire was then developed,
based on these issues 1o put o the sample of cardiovascular rescarchers for the
muamn M.In'd.'].f.

A sample of researchers was identified, comprising three subgroups:

* the 100 most visible’ cardiovascular rescarchers whose names
appeared most frequently within the list of cardiovascular
publications berween 1988-91 (see section 4 of this report);

= 250 other researchers whose name appeared as first author on ar least
two publications during this period;

* 120 new researchers who had won competitive postdoctoral fellowships
in cardiovascular research either from the Britsh Hearr Foundation, the
Medical Research Council, or the Wellcome Trust who may not have
had chance to build up a publication record.

The final sample was 465 rescarchers and the response rate to the survey
was 73 per cent." The profile of the respondents (see Box 2) ranged from
young researchers ar the beginning of their career to established senior scientists.

Respondent profile

Respondents were spread across all age groups. With the inclusion of the junior
research fellows supported by the funding bodies, 15 per cent of respondents were
under 30, Sixreen per cent of all the respondents were female and these were shewed
towards the younger age groups. The divide berween the medically and non-medically
qualified was almost rwo thirds o one third with 64 per cent of respondents recording
2 medical qualification, This division was less marked in the respondents’ current posts
as just over half held clinical or honorary clinical posts and deseribed their laboratony
setting as in a medical school, One third held academic posis and the rest were

industrial rescarchers and managers, and postdocioral staff.

There was a broad range of experrise among respondents who were asked 1w list no: more
than three main areas. The two main arexs of expenise were pharmacology and physiology
(including elecrrophysiology). These nwo areas were each scored by almost a third of
respondents. Just less than a quarter scored cell biology 25 3 main area of expertise. Just over
a third scored clinical expenise; 28 per cent sconng dinical cardielogy and diagnosis, and &
per cent for surgery. Among the 22 per cent claiming other skills, pathology, immunology
and muwnon were the most frequentdly menooned. Only 10 per cent claimed expertise in
molecular biology and less than 5 per cent scored genetics. Epidemiology was scored by 11
per cent of respondents and engineering and instrumentation by 6.5 per cent [see Figure 6).




3.3 Key results
Scientific opportunities

Functions of the vascular endothelivm

The bielogical mechanism of
artherogenesis

The molecular genetics of
cardiovascular disease susceptibilicy

Rc:.l:pn:mdt:nl:f VIEWS Were i_-..'ulu.'n.'d on the prospects for advance over the
next five years in a number of research areas thae had been highlighted in
the pre-survey interviews."" The results for three areas seen most positively
by respondents are shown in Figure 3.

What do you see as the prospects for advancing understanding in the following areas over
the next five years?
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Respondents were asked ro record their views on a five-point scale from very
good 1o very poor. More than half of the respondents were optimistic on the
prospects for advance in understanding three topics at the molecular and
L.L'l.l.l.li;.”' ﬂ.']‘ld ”E- lhﬂ.‘ L'L:I.rlli{}\';.:l..'tli,"lllill rL'!iJ.'.:Ir1..‘|1 :\]_!L'{;Erl.]]]]: tI'I.lL' hi{}lﬁ}gi{'ﬂl
mechanisms of atherogenesis, the molecular genetics of cardiovascular disease
susceptibility and understanding the functions of the vascular endothelium.
Research on the vascular endothelium was seen as particularly ripe for
advance with almost 70 per cent of respondents scoring prospects for
advance as good and only 3 per cent scoring them as poor. As expected, given
the range of respondents’ expertise and interests, opinion was broadly spread
O S0Ime :]l:c.‘.tiull:\ and the resules of wo further mpics: are shown in F:igl.ll‘t: 4,
On the question of prospects for advance in understanding the mechanisms of
angiogenesis, for example, 25 per cent of respondents answered ‘don't know'.
On analysis of subgroups by stated expertise, epidemiologists gave the highest
rate of ‘dont knows' on this question and cell biologists gave the lowest rare,
which suggested that respondents were being cautious in their opinions on
topics outside their expertise, Overall, among respondents who did answer the
{![ll..'.‘iti‘ i, 'I'H..' IFTIHEK'{EN 'I”r .L{i‘-';l]‘l[.'ﬂ' |.|'| il]'lgi[ I!;ﬂ.'[:l{.'ﬁllh WETe 200N o I'H.' E_"[H H;i.

EFEYE  whatdo you see as the prospects for advancing understanding in the following areas over
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Opportunities far

dfiease fnterventions

Mew drugs that will substantially improve
treatment of coronary heart disease

Not all scientific ropics were seen as promising. On advances in
Llrll.ll:,'lh.l::lrll.lil'tg the role of non-dietary environmental risk facrors almost
40 per cent of respondents scored prospects as poor over the next 5 years

(Figure 4).

Asked in an open question about advances over the longer term of 5-10
vears, respondents further highlighted the unravelling of the funcrions of
the vascular endothelium and understanding, screening and intervention
in atherogenesis. Further progress on understanding the gencetic factors in
cardiovascular discase and advances in organ and cell transplantacion, gene
therapy and the role of developmental facrors in cardiovascular disease

risks were also cived.

This section of the survey focused on the interests of users of cardiovascular
research, thar is, those with n,'h}:lulhil'hi“.l:l.‘ four t|¢:|i1.'1.'ri|1g imprm'r.'t.l healthcare
tor cardiovascular discase. A number of possible disease interventions were
identified in the pre-survey interviews and put o the scientists for their

views on the likelihood 1hll‘l'.ll."l.'i.'ltlpt!'ll'.'rli over the next five Vers.

Views were sought on the prospects for advance in the feasibility of develop-
ing donor Organs From animals, new i.|ru1,_,=,:i to [reat or prevent cardio-
vascular disease and the development of artificial hearts or heare assise devices,

Opinion on these issues, not surprisingly, was more spread than on many of
the scientific topics (Figure 5). But the prospects for the development of
new drug trearments were seen overall to be good. Prospects tor new drugs
to reduce the risk of coronary heart disease were also seen o be good.
However, views on the d-.'l"-:li'lr.l-l‘l].l_'l'it of artificial hearts were more Jt;g.ntiv-.'.
Prospects for the development of animal-derived ransplants were also seen
to be poor over the next five years, although, in response to the open
quc:.l:tiuu, nppurlunitiw for advance were seen as more Prurn:i:-:ir:lg OVET i

longer timescale,

What do you see as the prospects for advance in the feasibility of developing the following
interventions over the next five years?
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Skills for the future  Having identified the most promising areas for scientific advance and the

potential for alternative disease interventions over the next five years it
was then inlpurl:;ml: o g.,iirl a view on the skills thar would be needed For
the tuture of the field. This represents an area where, through a training
programme or collaborative nerwork, funding bodies could exerr an

influence on shaping the future.

Respondents were asked what expertise, not presently available to them,
they would anticipate to be of most value for their future rescarch plans.
The results of this question, compared to the skills held by respondents,
are shown in Figure 6.




Figure &

f!{f;’rﬂf!'ﬂ't'fﬂi??f IHPFBJ‘T

Current expertise among respondents and anticipaved additional needs
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future reseanch plans.

The most striking result was that 40 per cent said they would need
molecular hinh]g}' ::xpvl[i}iq: m conirast to 100 per cent of n,-t.pumjuutl. whao
claimed they already had expertise in this arca. A quarter of respondents
also anricipared thar they would need additional experrise in cell biology,

which thev currenty do not have access 1o,

Almost 20 per cent of respondents anticipared the need for engineering
ill“.l il'l"iTrll.]'t'IL'l'llql."il:lll \In.iu'\ '-".":'Ill]i.' ['H]I".' f}? E'H.']' cent l!j.n"-l'!['l-['ldl.']“.\ L'Iilir]lt'll

current expertise in this area.

Having identified the skills needed to strengthen the field, ic was then
necessary to gain a view on the most desirable organizational structure for
supporting the future development of cardiovascular research.

Views on three np[inm, which umurgul from the pre-survey INLETVIEWS,
tor providing additional infrastructural support were sought in the

qm.-a.[imm;:i:c “"i;_.,r,:lu' 7




‘Set up a small number of cardiovaseular

to mount multidisciplinary programmes.

24

research centres of suflicient size

at each centre’

‘Fund multicentred, topic-oriented
PrOErammes among existing groups'

'‘Establish a national institute for
cardiovascular research”

‘What is your opinion of the following suggestions for strengthening UK cardiovascular

research?
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There was strong support — more than 65 per cent agreeing or agrecing
strongly — with the suggested establishment of a small number of
multidisciplinary cardiovascular research centres. There was also majority
support for the funding of topic-oriented projects among existing research
groups although the number opposed ro this (25 per cent) was higher. Bur the
suggestion of establishing a new national centre for cardiovascular rescarch

drew an overall negatve response. It is important, however, in interpreting
these results to take into account the potential self-interest of respondents who
may not benefir directly from some of the suggested infrastrucrural changes.

Inevitably, the questionnaire recorded concern abour the more general
issues of the relationship berween clinical and basic research and clinical
practice which has been an issue of serious concern.' The following

suggestions illustrate many of the comments received:

* “Ser up a basic/clinical collaborating research fund o support projects
designed 1o overcome the communication gap. It should be organized
to respond swittly to good proposals, the emphasis being on salaries
for identified and keen link researchers”

* “Fund adequately resourced and patient-based research units that
would have enough mulridisciplinary expertise to cur across
tri]d:il'i"l'lﬂl .ql'".!ﬂ:ial:iﬁr !H]llllllﬂriﬂ!\ ﬂ.l'l.d. Fl'{}'b':idl.' L‘K.l:ﬂ.'uﬂ.'l'l'l:l.' iI'I. lL".!i'l‘.!ﬂlT..'h
methodologies and ourpurs”

* "Create strategic alliances between small research teams by
funding collaborative projects that would utilize the various
strengths and facilities that each ream possesses”

Another approach, suggested by several respondents, was w idenufy clearly
the strongest research groups and increase their funding ro build them inwo
mulridisciplinary cardiovascular research centres or incorporare them into a
structured research nerwork.

Many respondents pointed our thar development of molecular and cellular
lﬂ'C]"l]"lF:llllE‘il:.'i l:l“,,ll.{i ]"IEi}'J hl'l.'ill‘i l.![]‘"u"ﬂ'l'l. [I‘lﬂ..' |':;I:r|."|r.'m 1mt1\'i.:[.:]'l {.:I:i[]iﬂll af“.l t}-'L‘iiI:
research and help tackle the mismatch, in molecular biology, between the

availability of present skills and anticipated needs.

A possible model along these lines has been established ar the Institute of
Molecular Medicine in Oxford. The Institute has developed a central
research facility for groups from different clinical departments large enough
to attract and house a critical mass of basic science and where clinical
scientists can be trained. ' Another potential model is the Max Delbriick

Cenrtre for Molecular Medicine in Berlin, which has cardiovascular research
as one of its central tu}':ir;.li and has ser up a |'m1'|-dr,'p.'|rl mental, marrix

organization (see appendix 3).




Making better use of the
outcomes of research

‘Clear programmes of evaluation of new
diagnostic and treatmment technologies
are necded before these get into
widespread clinical practice’

‘A greater measure of potential resource
consequence than just drug or treatment
costs should be made before clinical trials

are set up’

'lrll

Rq'apnluh:ut:\ were asked abour the need o st reng hen evaluation and
audit research within the cardiovascular field. The importance of these
issues, which were of particular concern to the research users in the pre-
survey INTErvIews, wis *crmngl:.' endorsed ]:'_l.' r-.':mpnm,lq,'nls. On h.uh-gmup
analysis, more than 80 per cent of clinical cardiologists agreed on the need
for new, clear evaluation programmes for new tli.‘lgnnhti{ and trearment

technologies (Figure 8).

Extent of agreement with statements concermning the evaluation and utilization of

research results
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4. ASSESSING THE STATUS OF UK CARDIOVASCULAR RESEARCH

4.1 UK in the international
scene

The aim of this part of the project was to assist discussions on the status of
UK cardiovascular research by producing internationally comparable data.
[.:I-“'J o !‘;.Lliqfitig !'.;:'lr ﬂ;if{]i:“’ﬂ.‘iﬂ'ul;i[ ri.'will'{.']'l I|:|'| dlll'li'}.'rl._']]t '['I'lul'll'fi.i"‘\ PT‘_:I'I.'#;'d
unreliable because of the many different conventons for collecting figures
1e UK, it
proved difficult to compare funding levels for cardiovascular research in

and varying definitions of cardiovascular research. Even within t

different agencies because of the differences in research classification
Systems.

ﬁ maore :I‘l..'“.ll"."ll:..' -ll_‘ll'ﬁ“h“,.h i."ﬁ €8] 'F;:M:llh- on n..'ﬁﬂ..'.;l]'l.'l'l. []‘l.ltE'l‘l.lt.‘i ir] thi._' li:l‘rl'ﬂ l:lf
scientific publications. For tunding bodies with a mission to advance
knowledge in the field of cardiovascular research, scientific publications
were seen to be an appropriate measure {For more applied research and
development other indicators would be needed). Large databases exise thac
index hundreds of thousands of papers from laboratories around the
world. The challenge was to identify those papers that were (a) from the
UK, and (b} focused on cardiovascular rescarch.

From the cardiovascular publications data, a number of analyses were
carried our to determine trends in national activices, citation impact,
international collaboration and “hot spots’ of UK activity. (Full details of
these analyses are given in reference 12).

Analysis of national share tor five countries from 1988 to 1991 was carried

out. The results revealed thar the field, as with biomedical research overall,
was dominated by the US whose average share of the world's cardiovascular
publications was 27 per cent. The UK had 6 per cent, Germany had 5 per
cent and France had 3 per cent over this period. The only country to
increase its share clearly over this period was Japan (from 6 per cent 1o 8
per cent).

An activity index” was calculated to examine whether cardiovascular
research publications featured more prominently within national
porttolios than the world average of 19 per cent. Figure 9 shows grearer
than expected cardiovascular research activity in Japan and Germany bue
Lll?'“..' o wnrlr.{ ..'I:'H.:nlg:.' J{_ti\'it}' I'I{]r tl'": I.._]I';: ﬂ"d tl'“.' I..,.-‘H .I'. r:I‘l'!lt::l Hllgg:.‘.ﬁh 1_|'|-|.l
cardiovascular research occupies no particular prominence, in terms of
volume of publication ourputs, in the UK national portfolio of research.
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International comparison of cardiovascular publications activity indices: | 988-1991
(Medline analysis)
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In contrast, citation analysis of cardiovascular publications show the US

and the UK achieved the highest number of citations and Japan the lowest
(Figure 10).

Citation impact of cardiovascular papers: |981=1986
(SCI analysis)
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Figure 11 shows an analysis of the address fields of cardiovascular publications.
From this it was possible o get a measure of international collaboration by use
of a co-authorship index. This measure revealed that UK authors co-published
most frequently with French authors followed closely by Germany. UK papers
with US and Japanese co-authors were less commeon than expected.




4.2 UK domestic scene

International collaboration in cardiovascular research: | #81-19846 (SCI analysis)
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A map of "hot spots’ of cardiovascular activity was drawn from the
publications data. During 1988-91 Medline indexed 14 064 UK
cardiovascular papers carrying the names of 21 000 authors. The 100
most frequently appearing names in this list were identified as the most
‘visible' cardiovascular researchers in the UK during this period. Their
institutional locations were recorded and are shown in the map (Figure 12).
The most 5:|‘i|iil].g “JI:'inH was the dominance of London: 69 of the 100

most visible authors were located ar addresses in the t;::pir;ﬂ.

An attempt was also made w look at the diseribution of publications
across institutions within the UK I'll*'igurt.' 13). The SCI database was used
as it is the only one to provide addresses tor all authors on a paper. The
results show the total number of cardiovascular papers and the toral
number of citations c,iur'u'tg the pcriml studied: 1981=-86. The institutions
are ranked by average citations per paper.
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The 15 top producers of publications relevant to cardiovascular science: | 581-1984
{SCI analysis)

British Postgrad. Med. Fed. (8PHF)
UL Royal Postgrad. Med, Sch,
MRC Lab, Mal. Biol,
UL Univ. College
Oford University
UL King's College
MRLC Clin. Res. Centre
AFRC Inst. Animal Phys.
Cambridge University
Dundee University
UL lnst. Meursl. jpare of BFHF)
UL Charing Cross Med. Sch.
UL St George's Hosp. Med. Sch,
UL Inst. Child Health (part of BP#F)
UL Guy's Hosp. Med. Sch.
Glasgow University
UL Royal Free Hosp.
Birmingham University
MHLI jpart of BFMF)
UL 5t Bart's Hosp. Med. Call.
Southampton Wniversity
Edinburgh University
Leeds University

MNewcastle University

Liverpool University
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BPMF = Briuih Pedtgraduate Medsal Federation. It is 3 schood of the University of London and comgerines eight reseanch and teaching instcutes. the Departments of Povigradate
Madicing and Dertisory for e four Thames Heshh Regiand and & céntral sdmindirateeg ofae, Pigeri wherg caly the BPMF wii ipecdiod wars attnkedad 1o the BPMF. Where &
ipadfic intbtutsan falling under the BPMF embrella was lased the paper, or fraction thereod, was aronbisted 1o the insonumon speifed

Tha vast rajority of cardiovascular publicanons liseed abowe were produced by researchers working in depamments forming part of the medical Dioubty or sohood o each wwveruy
The publicatces fram teaching haspitah which were astoiated with each medscal faculey or school were also artristed 1o the relevant unieersicy

Lemdan miedezil ichaali drg ited weparaiely from the Linmersity of London publscations
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5.1 Methods

Criided visualization

Cavdiovascilar research fn 2005;

scenario analysis

. A FORESIGHT WORKSHOP

The final component of the project was a workshop to draw together the
project results and test methods of supporting the discussion of policy
options and priorities. The following were the main ¢lements:

* Assembling a key group of decision makers, opinion formers,
scientists, clinicians and users, representing a broad spread of interests.

* Presentation of opinion survey and other project data.

* A test of novel facilitation techniques to help participants imagine
the field of cardiovascular research in 2005.

* Consideration of policy options for the present in the light of
potential problems and opportunities that may arise in the future.

* Discussion and voting on priorities using a live two-round ‘Delphi’
approach with feedback o workshop participants of the first-round
results before the second round of voring,

Invitations were made to a group of 35 academic and industrial
cardiovascular researchers representing a broad spread of incerests and
expertise and senior policy officials from the three organizations funding
the project (see appendix 4).

One of the features thar distinguishes foresight analysis from more
conventional analysis of strategy is the emphasis placed on rechniques to
highlight long-range furure issues. The aim is not to try to predict the
furure but to acknowledge that there may be many different possible
‘futures’ but the outcome can be shaped by decisions made today. By
focusing on the long-term (510 years) it was also possible to overcome
some of the institutional and political barriers to communication that
inevitably exist in this kind of policy arena. A number of techniques were
used to structure the workshop and help participants explore some of the

problems and opporwunities that may be facing the field of cardiovascular
research in 2005.

To set the scene, participants were asked to imagine the structure of their
working day in 2005 and then they were guided through a short
visualization of how the home and work environment mighe differ from
the present. Following this exercise, participants separated into three
subgroups, each to discuss a scenario of how cardiovascular research mighe
look within a framework of biomedical research in 2005.

Prior to the workshop, three scenarios were developed, each conraining a list
of assumptions and trends common to all, in addition to the specific details of




Assessment of priorities:
colowr voting

each scenario. These scenarios focused on three alternative socioeconomic
backgrounds within which future scientific research might be conducted.
These scenanos were labelled:

* Free marker,
* Regulated market,

* Lifestyle concerns.

The full scenarios are reproduced in Appendix 5. Each attempted to
describe an internally consistent view of how the future might look in
broad terms and consider what the possible implications for biomedical
research might be. None was meant as a prediction.

To assist the imagination of participants, each scenario was supported by a
mock newspaper with stories of what might have happened under that
scenanio (see appendix 5). No attempt was made to predict what research
may have been achieved by 2005 although several ‘driving forces’ were
assumed, for example, that the human genome mapping and sequencing
project had been completed.

During the workshop each scenario subgroup was asked 1o produce a list
of five topics and five infrastructural measures that would best strengthen
the field now, in light of the future trends discussed. The lists from cach
of the scenarios were then compiled into two lists for discussion in a
plenary session by the whole workshop.

The two lists were produced on special forms that allow participants w
vote on each of the options using a computerized colour-based system.
(see appendix 6). Participants gave their view on each option by marking a
scale of five colours ranging from dark green (strongly agree) to dark red
(strongly disagree). Two further options of white and grey were offered to
record ‘can’t answer’ and ‘won't answer’, respectively.

The results of this voting session were entered on computer and collated
u:-;ing A spu:r,'i:l]isl: program {Ah;u;s-:].r.li, PFaris). The system [:rrm'idq:s a derailed
colour chart recording cach participant’s opinion for detailed analysis if
required. The raw dawa appeared as a “parchwork’ of colours with each
block of colour representing the opinion of one participant on one issue.
This patchwork was then processed to aggregate the colours on each issue
and rank them on the basis of the amount of green or red recorded. The
results were projected on a screen in real time to facilitare discussion
(Figures 14 and 15).
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5.2 Workshop outcomes

Tapic priorities

1 .uﬁ'n's tructicre priovities

The purpose of using colours, rather than numbers to vore was thart it
provided an immediate visual guide to group opinion. The amount of
‘greeness’ (positiveness) or ‘redness’ (negativity) on an issue was reflecred
in a simple pictorial way that was more appropriate in an interactive
workshop environment than a hard percentage figure. Responses on topics
were expected to be more opinion-based than precise judgements.
Crucially, the process also permitted a large number of people
representing a heterogencous set of interests to make group judgements on
a large number of issues more speedily than in conventional committee
mode.

During projection of the results, various issues concerning the group view
on priorities were discussed. Special attention was given to the outliers —
i.e. those people who vored red (negative view) on a ropic where most
people vored green (positive view) and vice versa. In this way, the
workshop covered both the minority and the majority view. Following this
discussion on the first voting round, the group split into the three original
scenario subgroups for further discussion of the implications for thae
scenario. Finally, the subgroups reconvened for the last time to discuss
their overall views on priorities.

A Delphi model was than adopred with a second round of voring carried
out by mail, two weeks after the workshop, on the options seen most
positively in the first round. For the second round, respondents were asked
to constrain their opinions and support only the top priorities as it would
be impossible to support all of the options seen favourably in the first
round.

Figure 14 shows the pattern of responses by participants to the priority
scientific ropics presented after the first and second rounds of colour
voting. Figure 15 shows the most favoured options for development of
research infrastructure, again after the first and second rounds of voting.

The views emerging from the workshop follow closely those of the opinion
survey respondents. Three molecular and cellular topics dominated the lise of
priorities — vascular endothelium, molecular genetics of cardiovascular disease
risks and atherogenesis. All the participants agreed with the option of
strengthening research on the vascular endothelium and more than 80 per
cent strongly supported development of research in this area.

Of the ten suggestions given highest priority for strengthening the
infrastructure in the first round of colour vorting, a shife towards long-term
funding, protection of blue-skies research and the development of a small
number of multidisciplinary centres were seen as the top priorities in the
second round. On infrastructure, there was also support for the
development of research networks.




5.3 Key discussion .
points raised

There were perceived opportunities for increased funding ar the
university/industry interface of cardiovascular research and the
establishment of a funded nerwork may facilicate collaboration

berween rescarchers from both sectors,

Mllllillih{i}ili.l'lﬂt'_'p' research groups should not be just
1,'n|1g]nr|1t,=ralt:.lc. Bricks and mortar were not r:cr.'-;:u:aril}' essential
but strong leadership, sufficient size and incorporation of both
basic and clinical research were imporant.

Multidisciplinary groups should be university-based rather than
self-contained to allow the option of teaching and greater career
flexibilicy.




6.

POLICY ISSUES EMERGING

6.1 Scientific opportunities

6.2 Opportunities for

improving disease interventions
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6.3 Skills neaded

Drawing together the various aspects of the project, it is possible to
identify a number of policy issues for consideration by funding bodies
when planning future priorities for cardiovascular research. [t must be
emphasized thar the findings have been drawn from very large scale
collection and analysis of cardiovascular research dara and consultation
with both users and a large sample of the relevant scientific community.

The first point to make is that the study has produced good evidence thar
cardiovascular research does not stand ourt as a prominent area in the UK's
national research portfolio. Despite the significance of the disease burden
and the priority given to this field in targets for the Government’s health
strategy, the volume of research activity (as measured by research
publications) is not correspondingly high. The picture in other countries,
notably Japan and Germany, is different and cardiovascular research there
has had some prominence in the national research portfolios for several
years. There may well be a case, therefore, for strengthening support for
cardiovascular research in the UK.

Against this background, a number of scientitic opportunities have been
identified thar are good candidates for special support. In addition, the
views on a number of promising areas of disease intervention have been
gathered, which may be of interest to planners in industry and the health
service. Finally, a number of practical policy options have been identified
tor strengthening the infrastructure and skills base for the field. Each of
these options is laid out below:

Although cardiovascular research is a multidisciplinary field and
questionnaire respondents showed a range of research expertise, there was
broad agreement on the scientific opportunities over the next 5-10 years in
the development of cellular and molecular topics. The views of the
respondents were endorsed by the workshop participants (both researchers
and users) who identified these topics as prionities for strengthening the field.

The development of novel drugs with potential for treatment and
prevention was widely anticipated over the coming five years. In addition
more effective use of present treatments and knowledge, through the
development of enhanced methods of evaluation, was widely perceived as
a present opportunity for the field. The value of strengthening and
broadening the base for audit of new treatments was also strongly
supported by the researchers consulted.

An analysis of skills needed by respondents suggested that molecular and
cellular technologies have failed adequately to penetrate cardiovascular
research. There appears to be substantial gaps in molecular biology and
genetics expertise that may be limiting research in more established fields
such as epidemiology and physiology. ' Additional engineering (mostly




6.4 Infrastructural support

imaging and scanning) skills were also identified for respondents’ future
research plans. The development of training schemes in these skill areas is
one policy option burt in the short term, funding for research collaborations
and networks involving people presently with these skills could strengthen

the field.

Current activity in cardiovascular research nationally appears to be heavily
concentrated in London. Sixty-nine of the 100 most visible” cardiovascular
rescarchers were based ar addresses in London as revealed by analysis of
more than 14 000 cardiovascular papers published by UK authors berween
1988 and 1991. This dominance of London contrasts with non-clinical
biomedical fields which tend to be less concentrated in the capital. The
proximity of a large number of active groups in London may be
noteworthy in any consideration of options for strengthening the field.

Against this background, there was a clear signal from the research
community against further concentration of cardiovascular research, for
example, by creating a new national institute, Although it is possible that
this finding was caused by functional responses (or self-interest) from the
majority of researchers who were not likely to benefit from a national
institute, interviews with users (industrial R & D managers and Health
ed doubts abour the need for such an

Service managers) also revea
initiative,

There was instead strong support for the development of multidisciplinary
centres or networks as the most appropriate means of strengthening the
field. An attraction of centres or networks was Hi:xi.hﬂit}', but strong,
leadership was seen to be essenvial. Workshop participants believed that
such centres should maintain strong links with universities to enhance
career options.
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DEVELOPING FORESIGHT TECHNIQUES

7.1 Achievements of the
foresight process

A vebicle for partnership

A mechanism for identifying and

consulting with researchers and
nsers

A means af ASSESSENG VArions

aptions for infrastructural reform

A mechanism for agreeing
dctionable priovities

Although the focus of this study was on cardiovascular research, some of the
findings and recommendations (particularly regarding infrastrucrure) may
also be of relevance to other fields of research. In addition, the lessons
learned from running this foresight programme at the level of a single
research field may be of relevance to other funding agencies considering
introducing foresight techniques to their forward planning processes.

One of the central goals of foresight is to foster communication berween
people with a broad range of interests in a field of research, including
users, to discuss strengths and weaknesses of the field, and identify
research opportunities of common interest. The specific processes
developed in this project may have wider application in reaching for this
goal, because they provided:

The foresight project provided a platform for parmership at a number of
levels — between rescarchers from widely different scientific disciplines,
berween researchers and users, and berween research administrators from a
number of different funding agencies. The latter partnership was
tormalized in the shape of a steering commirttee to oversee the project.
The three funding bodies represented (MRC, BHF and the Wellcome
Trust) met regularly over a two-year period, and through a process of
analysis and systematic study agreed the boundaries of the field under
study, identified the most important questions for survey, and regularly
helped interpret the findings as these emerged. The focus on study and
analysis was crucial for placing discussions on a factual basis, and helped
the three bodies collectively take a longer-term view of the future, while
maintaining their independence to pursue their own policies subsequently.

The combination of structured interviews with users, postal survey of a
large cross-section of the research communiry, and an interacrive
workshop bringing the two groups together proved to be an effecrive
mechanism for opening the priority-setting process to a wider range of
inputs than has traditionally been the case in science funding,

The combination of hard data on national and international parterns ot
research activity, reliable informartion on the opinions of the research
community, and scenario analysis of possible future socioeconomic
backgrounds for research, provided a means for taking a fresh look at
options to develop the funding infrastructure.

Overall, the process of analysis, structured consultation, and facilitated
interaction between different interest groups proved to be an eftective
mechanism for identifying a number of priorities which enjoy widespread
support. This support is important, because while it is usually easy to identity
priorities for any one field by consultng a small number of leading experrs, it
is often much more difficult to implement a national policy for a field on the




7.2 Lessons learned for
developing future foresight
studies

Initiare foresight process throngh
stractwred consultation with wsers

Survey spread of scientific opinion,
as well as consensus

strength of such limited inpur.  The consultation process developed also,
importantly, caprured the minority (possibly maverick) viewpoines, which
WA t::n:plur{;:,l in the ﬂtru.liight “’lll’!i.lil'l.{]]_':l. Thas is '|111Emrt;|nt in science for
ensuring that the hinal consensus on priorities is robust, and not simply the
lowest common denominaror’ of thinking among a mass of people.

A number of general points should be made concerning the approach and
techniques employed in this project. The first point is that this was a
foresight project aimed at the ‘micro-level’ = i.e. with a focus on one
.~:|'n;¢iﬁ¢ field of research. This level of .;n11.;|.|:,'$i$ 1% imimrt.n,nt o E'unding
bodies, because specitic subject priorities are usually developed through
the Boards or Commitrees concerned with a subject area, and it is through
these routes thar Fun,'xight 5 |i|:4_']].r to be t:—pl,'r:il:it:lt:l:lﬁw:ql. The second
point is that the approach was developed to introduce foresight concepts
o organizations concerned with supporting the UK science-base.
Relared. bur modified l.:.'i_'|'|:|li{:|m::i are n,'l.|1|in,'1.| for lJJ’E.;II‘lii'I:!I:IIIiII'IEi concerned

with supporting research less closely linked to the science base in the

national innovation network.

Will'l EI'IiN !I(!Ii,'l,]\ o I::I'li-.'rn-l;".'r:L M,,'lli:l'l.lf,'l:-l'iﬂﬁl;' fl:'“'f,"\iE'ht, | nl,ll'"l_'ll.'r I:I‘I'. Plﬂiﬂt,ﬂ
may be made concerning the wols and techniques used, which may be of
value for future studies:

The distance berween academic rescarchers and users is often great. In the
early stage of a foresight projecr, it is therefore difficult ro invelve both
COMMUNITes .-1'1'|1||.;|ll.;u'u:-m,m|3.' in the consulcation process. For J:xmnph.',
there is little merit in sending an identical questionnaire to both groups -
difterent questions are necessary. Users cannot be expected to answer
questions on scientific feasibility, and researchers are not always best
placed to answer questions on the application of their resules. An effective
approach is, therefore, to start by identifying key user groups, and
consulting them on their needs through structured interviews. The ‘seven
question’ approach adopted in this project was helptul in this respect.
Once the key areas of user need have been identified, it is then possible 1o
mount a survey of the research community on areas of science likely to
underpin these needs.

When surveying opinion on likely developments in the advance of basic
scientific I:[mwlur.lgi.', it 15 crucial to giw attention to the .‘il]l‘t,".il.{] lll‘hl]pirlillll.
Many researchers doubt thar science advances through a consensus view of
the furure; and such doubrs are strengthened by the many examples, which
exist, of serendipitous discoveries by researchers outside the mainstream

which have transformed understanding. It s, therctore, important to

identity outliers, or maverick opinions where they exist. Developments in
particular areas of science thus identified can then be included in a

“'[}fl{ﬂhlhl'l [ €8] hf_' 1'E]311[L'd |!}‘.' I'l[}[h I'l,,‘!-iq.'.'tl'ﬁ."!]l,.'r!\ .'I:Ill'_{ LISCTS. -I.i'l.t,' 'L‘o'tl!'l!!\l!'ll!ll'!l.. iF
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Emphasize non-scientific and
infrastructural priovities

Drrive process with harvd data,

and reliable evidence

Use abjective and
transparent methods

structured appropriately, can serve as the second stage of a Delphi exercise,
and a process like colour voting can ensure that workshop participants and
postal survey respondents explore the same issues.

This highlights an important feature of the Delphi process that is often
overlooked in foresight studies. In the second stage, respondents must be
provided not only with aggregated opinion data from the first round, they
must also have the opportunity to explore arguments for and against the
opinions expressed. This is important when considering the future of
academic science, and it is a requirement more readily achieved in a
workshop setting rather than in a second round of a postal survey.

Traditional peer-review committees of scientists, if composed well, can be
very effective ar identifying hot areas of science, and foresight appears to
have little to add to their work in promoting promising arcas of science.
One of the real strengths of foresight in the science-base appears to be in
investigating infrastructural changes that need to be made today, o
strengthen the field tomorrow - e.g. in idenrifying skills needs, or
institutional reforms needed to bring scientists and users into closer contact.

However, one possible criticism of using a questionnaire survey to explore
future options for infrastructure development or skills training, is that
researchers may respond functionally. For example, when an expensive,
centralized development is proposed (e.g. a national institute), it is possible
that the majority opinion will be negative more for reasons of self-interest,
than for what is good for the field. This potential criticism needs further
exploration, and it is one reason why foresight studies should not rely wo
heavily on questionnaire surveys alone.

Foresight analysis is made up of two components: hard facts abour the
past and present, and opinions on future developments. Opinions can be
influenced heavily by anecdote and personal experience, and it is crucial,
therefore, that some basic facts are established about the field under
review at the outset. Ideally, it is important to have some hard facts abour
a field - e.g. funding levels, research outputs and producrivity - and
evidence on the utilization of research results. Such ‘benchmarking dara
can reduce polemic in policy debate, and provide a common ground for
dialogue between users and researchers. One of the goals of foresight
should be a move towards evidence-based policy making,

Thaose responsible tor conducring foresight studies must use methods thar
are acceptable to scientists in the field under review. In opinion surveys,
this means being open about the approach used to identify the survey
questions, and objective in drawing the sample of respondents. It also
means publicizing the criteria that were used to identify priorities, and the
decision-making process within which these criteria were applied.




Employ innovative technigues
ﬁrﬁriﬁ!'dtiug f{;ﬂ;{]g’l’lf &EIHWLI

wsers and researchers

Tmpartance of the process

Improving the process
il ﬁrn.:rr pmjffﬁ

Transferability of the process

A transparent, objective and reproducible methodology enhances the
credibility of the study, and encourages acceptance of the results.

Time constraints mean that ir is often difficult to bring together senior
figures from the user and researcher communities for more than a short
period in workshops. It is vital, therefore, in a one-day workshop, carefully
to structure the event, so thar creative debare is encouraged, and clear
policy options emerge. Introducing the workshop with benchmark and
opinion data is valuable for setting the scene, while scenario analysis and
voting on policy options can help focus thinking on the future.

It is important to emphasize that the process of analysis, may be as
significant as the outcome. The ability of foresight exercises to generate
‘ownership’ and permir input to the policy process from a diverse range of
stakeholders should not be underestimated. At the outset of this project,
the concept of research ‘users” and the notion that they should have a role
to play in the development of research policy, was relarively new and
controversial. However, by the end of this project, a good deal of common
ground had been identified berween users and researchers (e.g. on disease
interventions likely to be of most impact in the next five years), and a
greater appreciation gained of user perspectives among the scientific
policy-makers connected with the project.

A cost of the process is the time required: this project took two years
elapsed time (three and a half person years of research time) to complete.
For foresight exercises 1o become more widespread in policy-making, it
will be necessary to reduce their time-span. One option would be to
reduce the extent of the formal opinion survey stage which was less
valuable than expected. Although the survey results were a useful starting
point for the workshop, the consensus identified on hot scientific topics
was largely unsurprising to scientists ar the workshop. In addition some of
the findings concerning options for reforming the infrastructure suffered
from the potential eriticism that they may have resulted from self-interest
on the part of respondents. For these reasons, in future foresight exercises,
it may be worth placing more emphasis on events, such as workshops,
which develop direct dialogue between researchers and users. In other
words, an improvement on the present project would be to adopt an
approach that is more “process-intensive’ than ‘“analysis intensive’. The
exact balance berween these approaches will clearly depend on the time
available and the needs of the policy-making customers for the study.

It is possible that the methods described in this project should be
transferable to foresight studies in other fields of academic science
(biomedical or otherwise), and it is hoped that such techniques may
provide a more robust, convincing basis on which to develop priorities
than has traditionally been the case in science.
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APPEMDIX |

Project steering committee

APPENDIX 2

Japan: The thirty-year
technology
foresight exercise

Cardiovascular research issues

Dr Megan Davies and Dr Jane Rogers, Medieal Research Council, London
Professor Andrew Henderson, University of Wiales, Cardsff
Professor Desmond Julian, Brivish Heart Foundation, London

Professor P A Poole-Wilson, National Heart and Lung Institute, London

Dr Laurence Smaje, The Wellcome Centre for Medical Science, London

This survey, first carried out in 1971, stimulated much subsequent
interest in foresight activities in Japan. Its origins lay in the
recommendations made in 1968 by the Furure Research Operarional
Group that ‘studied rechnological forecasting and the development of
creative power as a means of shifring Japanese technological development
from reliance on imported technology o a self-reliant approach’” It has
been repeated on a quinguennial basis, with the most recent survey carried
out in 1991,

Unlike many of the other foresight studies carried out within the Japanese
agencies, this exercise is not targered ar a specific audience or policy process.
The aim is to make available a comprehensive overview of trends in
technological innovation ‘so as to contribute to the planning and formulation
of the government policies on science and rechnology and 1o provide privare
enterprises with guidelines for activities in science and technology’.”

The 1986 exercise © included questions on cardiovascular research. I
involved a questionnaire survey of more than 3000 researchers on a range
of more than 1000 topics. A two-stage ‘Delphi’ technique was used in
which respondents were invited to reassess their views in the light of the
overall responses in the first round. If they continued to hold markedly
divergent opinions they were asked to give reasons. To give further
guidance, respondents were also invited to propose appropriate
government initiatives to help realise the developments.

The results revealed considerable optimism in the potential for advances
in prevention, fetal diagnosis and artificial membranes betore the end of
the decade (Figure 16).

In contrast, ‘realization of free conversion between smooth muscle,
striated muscle and myocardium’ was seen as remote. The survey also
provided views on importance, constraints and suggested funding options
for each ftem.
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Japan: The thirty-year technology foresight exercise

Delphi survey responses relating to cardiovascular topics.”
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EMXEl Max-Delbriick Centre,
Berlin

The diagram shows the matrix
organizational structure of the
MMax-Delbrick-Centre for Molecular
Medicine in Berlin. Research groups

of differing senlority and focus are
organized in ‘vertical’ research topic
areas while other groups are organized
‘herizontally” around specific skills

and technigues.
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The Max-Delbriick-Centre for Molecular Medicine (MDC) in Berlin was
established in 1992, The main work is the study of disease in the areas of
the cardiovascular system, oncology, immunclogy and neurcbiology using
the methods of molecular and cell biology. Bur the centre’s policy is to avoid

origntation towards any particular disease. Instead, it secks to combine

different areas of knowledge in a broader sense so as to increase the scope of

the scientific approach. Small, flexible, project-oriented research groups that

interact with one another are the key organizarional unir.

To support this structure, traditional departments have been avoided and

III'I..‘\-\.‘I.'.".H.!.L a4 matrix structure of i_ll:r-l.'..lh{' AlLas form FL_'.;LH]['I;I'J'".' JJ{'!’['II.'I.IIL']H.

‘vertical elements’, and technique-based skills, which may be appropriate
to more than one disease area, form the more flexible horizontal elements.

Research groups are built around these two axis (see figure above).

The centre has around 380 staff, which includes 120 scientists, The
expectation is that half the saff will be working on cardiovascular disease
and cancer, 20 per cent on medical genetics and cell biology and 10 per

cent on neurobiole Y.

The budget for 1992/93 was DM83m (approx. £35m) burt this included

funds for repair and rebuilding of laboratories.
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List of workshop participants  Dr M Davies, Medical Rescarch Council, London WIN 4AL
Research administrators

Dr D Gordon, The Wellcome Trwst, London NWI 2BE
Protessor D Julian, Brivich Hears Foundation, London WIH $00H
Dr R D Lang, Medical Research Council, London WIN 4AL
Dr B M Ogilvie, Tihe Wellcome Truse, London NWI 2BE
Dir L O Toole, Medical Research Connedl, Lonelon WIN 4AL
Professor B Pentecost, British Heart Foundation, London WIH 40H

Dr M Phillips, The Wellcome Truse, London NWT 2BE

De L H Sm:lis::. The Welleome Cenrre _Ifr‘n' Medical Seience, Lonedon NWI 2BE

Academie cardiveasenlar Professor B A [_'.I'l.;tpm;n:n, f.-'ﬂf;ww'f_]-' r.l,,lr-Hn';mf, Bristel BS8 1 TD
vesearciers
D P Cummins, University of Birmingham, Bivmingham 815 2TT
Dr 5 M Gardiner, Queens Medical Centre, Nottingham NG7 2UH
Professor K T Khaw, Um'r:e'wir_‘}' r{ff_}:m.ﬁrir{gr, {’.}:mbn'ﬂ"gg' CR2 ;’QQ
Professor | Martin, Kings College Schoal af Medicine, London SES 9P
Protessor M Oliver, National Heart and Lung Institure, London SW3 6LY

Professor J Pearson, ﬁ’iug:c f.'m".!'igq' Losnedos, Fondon W8 7AH

Protessor P A Poole-Wilson, Mational Hearr and Lung Institne,
Londen SW3 6LY

Protessor | Scotr, Reyael Possgraduare Medical School, London W12 ONN

Dir M Shawtock, UMDS, London SEI FEH

Protessor 1) Sheridan, Sr Marys Haspital, London W2 1PG

Professor K M Spyer, Royal Five Hospital Sohool of Medicine, London NW3 2PF

Protessor | Swales, Leicester Royal Infirmary, Leicester LE2 TLX



Fidiserial carvdiovasenlar seienises

Dr § R Underwood, Navional Heart and Chest Hospitals, London SW3

Professor N Woolf, University College and Middlesex Hospiral Medical
School, London WIN 8A4A

Dr ] Yarnell, Queens University of Belfast, Belfase BT12 6Bf

Dr A Baxter, Glaxe Group Research, Middlesex UB6 OHE
Dr | Gordon, British Biotechnology Ltd, Oxford OX4 5LY
Dr ] Lackie, Yamanouchi Research Institute UK, Oxford OX4 4XN

Dr K Suckling, SmithKiine Beecham ple, Betchworth, Survey RH3 7AJ
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Three scenarios for 2005:
Introduction

Background
Molecular developments

Information technology

These scenarios were devised to emphasize the different ways the biomedical
research environment might develop from present conditions, trends,
projections and critical uncertaintics. None of them were intended as a
prediction or offered as a ‘preferred’ view. The purpose of the scenarios was
(8] Fﬂw:il.lf,' al lehf,"'.’r'[}l'k \'\'it]];[l WI'l:iLh IH“{:]'“;H.[ IIEJIH]ﬂLlni[iﬂ'ﬁ .'Ll'l{i E}I'thi.'l'l'l!i
for cardiovascular research can be considered, Each participant explored only
one scenario at the workshop. To assist the imagination of participants, each
scenario was supported by a different edition of a mock newspaper, Researcl
Taday, with stories of what might have happened under thar scenanio.,

Although the scenarios try 1o emphasize differences, they all have the
E"ul]m-.-:'ng commaon fearures and assumprions (‘drivers’).

# Work has continued through the 19905 and cary nexe century on the human
genome project and the map and sequence of maost human genes will be
completed by 20035,

¢ The programme will have provided a vast range of dara on genes and biological
structures. With the sequence more or less complere. the focus of biology will
once again be on cells, systems and funceion,

* Genome sequences will be used widely by medical and biological researchers as a
wool, much like a microscope or speciroscope.

* The adjective ‘molecular’ will be becoming redundant in biology. ‘Complexity’
will be an increasing concern for many rescarchers.

# Gene therapy will have had some preliminary successes and show promise for
further development for a number of diseases. Several genes associated with
major polygenic diseases, such as cardiovascular discase, will have been idenrified
and there will alse be more derails ar the melecular level on the role of
environmental factors,

* Mew drugs to hale or reverse atherosclerosis and bewer drugs for rearment of

heare failure will be in development or under trial.

* The second major development will be in informarion rechnology, which will be
imterlinked with genctic developments w provide researchers with good access w
“II.I!I."LI.I.I“I I:Ii'l.“il.

* Fibre optic networks will allow large amounts of infermation to be transmitted
cffecuvely and the powerful aruficial inelligence systems suppor the
sophisticated processing and analysis of dara.

* Remaote teaching and rescarch training, wsing the new links, from key centres
will now be carried our in many ficlds.,

¢ Bioinformarcs will be a key rescarch field. New information processing
techniques will be under development 1o madel genctic and biochemical data
with the aim of producing ‘virtual cells’ in which experiments, such as gene
therapy, can be tested ‘in silico”. The approach will highlighe the need for real
dara 1o develop the models.

* Dueside the laboratory, wier-friendly computers will be able w give doctors and

pati¢ents access to information including diagnosis and treasment. Docrors will be
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Other trends

Critical uncertainties

able 1o obiain data of sufficiently high resolution using enhanced optical links
for remote diagnosis and even trearment of parients.

o There will also be new, more sensitive and effective r]i:lgl'tmli:l,' tosols such as
scanners which are used with increasingly specific molecular markers or are

increasingly sensitive wo physiological changes.

* The demand for a highly skilled workforce is acknowledged and universicy
structures will have remained rw.'1.1l,:iw|:.' m'u.'lul'lgl:l:l ;lllllmlgh sources (and
amouns) of funding, and student numbers vary.

* Research, however, will have become concentrated in fewer fields and ar fewer
ceneres. Funds will also be constramed but amounts vary,

* Ohther likely trends include a growth in the UK gross domesric product devored
to healtheare, but new demands on the system, more expensive therapies and

increased labour costs mean thar resources will remain constrained.

The three scenarios were constructed to consider the above potential
scientific developments and other trends in the context of key uncertainties:

* organization and fending of healtheare,
* patient-based rescarch,

* gther econemic and p-nliq:}' pressures,

The aim was to explore the scenarios’ logic and consequences for
cardiovascular research as a background ro determining present priorities
and options for best strengthening the field.




Scenario |: Free market

Key elements

This future maximizes the effects of marker forces. Indusery has an
increased role in tunding research in the public sector. Clinical research is
dispersed among a mixed collection of competitive trust and privace
hospitals, universities and autonomous institures, In it healthcare becomes
incn_'.,qsingf}-' I'lri'..".;l;l‘t,.'l:l." financed and consumer driven. See First Edition of

Research Today (pages 58-59).

» [Yahlic |.|.||1|:|'lr|1_: af L||'|i1.'|:r5.il?: research i low in this scenario and is clustered around
tewer centres with good groups and facilities, Efforis are made 1o maintain first-rate
research in some areas (with chariry help) bur some tields have been abandoned.

* Industrial needs are vaken seviously in a comperitive coomomic climare. Research is
condidered i|11|1||-run|: st E:‘L'.lﬂ.'l:l tor the needs af il:l.-l.iu\.ll:\.', which Funds a subsiancial
proportion of it. Government assessment of university research takes industrial
funding into accoun.

" ||||:|l|r.1|i::|.| L||||.1'|1-::l|:|.!i1||'| wiL]l |u~.'|n. IENI.'JH.I!L'I\ I WnIversities is FII!:II:I, ]IiIlLHlFII
support tends o be tightly project-based, Industries support collaborarors well, They
can respond quickly and flexibly wo perceived research needs by argering appropriate
research !_'.ruu'h bt seck colliboration in other countries when ﬂll.'l.llJ:il'd.‘l:I cxi'h;ltlu' is
noi avanlable in the UK,

* Health services are mixed, private and MHS. The former is the larger secuor,
Hi:lh|!l|1iti5. arc J!I“:I.‘-ll::i‘ “trust” rin bue some have become |-|l“.1.' pri\'.lll:. There is
u1|'|1|1g'|i|;i11|1 hetween them for p,lr:iq'nh. Consultants wnrl-ci.np‘ within truses will
increasingly be given rasks set by administrative decrors, which hinders their

invalvement in reseanch.

= Industrial collaboration with clinical researchers is i;iH'H.L Invduserial income is |1:'rj|.|}'
valued by trust and privare hospitals, There is a strong marker tor new medicines and
other treatments in the private sector. and also in the public sector, if they are
n,'|'|'.|,"q I::i\.'a,' n afiract i.n:; n,'|-1,'ru|. -nF Fu:iu:nl!..

* There are, however, tensions for researchers in medical schools because of the demands of
the hospital eruses and limited public research funds and there has been some shift of
e IJ.I'\iI. Llilulll,'l:til: .Il “"'I'JL"'.I'I il'l'i:l AUROROITIoas Or M.'I[Ii'.ll.l.llll“'ll:[“:lllh llrlilh. ."ilILI.\'.'.\.\I.IJI
research unirts may be subject o bids from rival oruses,

* Evaluation of treatments and audic is strong and fully integrated within rruse
qupiuln. Dhssemination of research information is not FI.IIGZILI - some resilis become
proprietary in the competitive climate, if they increase efficiency and reduce
ITEANMENT Costs.

* The infrastructure tends 1o hinder multicentre interdisciplinary collaboration (other
than on focused indusrial Fl-rn:riqu.hr and I"“'l.il.'l_l'ﬁ |:1,'n||:|ri|1i_'| F l.lrgr numiber of ulhiuh
= tor example, epidemiology. human genetics and prevention trials.

* [rimary care centres have developed around fund-holding mixed privae™HS GPs,
There is a lot of variation in services and s ialities offered.

* The market relationship between poimary care and hospatals hinders research
collaboration beoween the twao levels,

* Privare, home-hased medical informarionfadvice systems, in contrasy, are popular
'n.-.'i1|1 1|1-:' ine rr.'.|\.|;|:| P r.l'.'.“!,' '-I"l.'l'll.li.ll!_'. 0 ill.'J'IiL.

* Cardiovascular disease rates are highest under this scenano,
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Scenario 2: Regulated market

i

Key elements

This future maximizes government and EU-led regulations and planning,

A small number of regional acute super-centres have been established

where clinical research is concentrated. Coordinated use of information
technology dramatically changes the delivery of healtheare and provides a
rich source of population-based health data. There are new opportunities

for

research at the primary-care level. See Second Edition of Research

Today (pages 60-61).

I this scenario there is more government intervention at all levels and more
international regulations governing wrade and environmental issues. There is a strong
public mfrastreciure for health, education and social services. Induserics in the health
sector are constrained by the dominance of the government as a purchaser in the
marker leading 1o fewer oppormunities in privare healtheare. Substanoally less is spem
by individuals on health and education,

A key fearure of this scenario is the concentration of acure services ar 20-25 hi-tech
‘super” centres, These are geographically based and not competitive for the bulk of dheir
work., They are fully connected to the standardized dara and informarion systems used
h}" the prillr.:r_\'-l..:r: network |IIL‘__I|' serve and national databases,

The cenres use standard. rigorously evaluared procedures and high rechnology e
ingrese efficiency and throughpur, Consultans are mostly in the NHS using audit-
based guidelines. High-tech services are rationed according o well-defined crieria.
Climical research is well integrated into the system, with good inrerdisciplinary
collaboration bur the emphasis is on reducing costs and increasing efficiency. The role
of individual consultants will be weakened because of a stronger role for
administrative docvors ar the centres,

Collaborations berween industry and university-based scientists are few, pardy
because of the public commitment o funding science and higher costs charged w
indusery by universiries.

There are new opportunities in sophisticated information and other technologies. An
ambitious intemational collaborative information rechnology programme has grown out of
the human genome project to develop “virtual people’ 0 model sysems physiology and
pathology ‘in silice” although the programme is siill aca very early stage.

Enthusiasm for the computer netwaork, Super] ANET, and its successors, have made
teaching and rescarch training much more flexible, with widespread wse of remote
lessons from the hi-tech centres.

The emphasis on information exchange also supports population-based genetic and
other epidemiological studies ar the primary-care level bur sirong individual
motivation for health is not widespread.

In comtrast, dissemination of rescarch resulis is good because of the need for national
policies and the strength of, and wide access to, information networks,

Health status improves following higher taxes on alcohel and cigaretres and a ax on
sugar products which have reduced consumpiion.

The widespread availability of sophisticated medical information and diagnestic systems
at primary-care centres has meant less demand for home-based health products and
SCIVICES.

Medical research is seen very Favouralily by the public in this scenario, partly as result

of widespread access 1o hi-rech treatments.




Scenario 3: Lifestyle concerns

Key elements

This future emphasizes the effects of lifestyle changes on the population’s

health, Clinteal research at I‘!iI!i!'&it.‘ll-.ﬂ.‘-:!i"t;i;!lt,‘tJ units 15 reduced with more

work at universities and primary-care centres. Primary-care centres have

been greaty strengthened and their role is supported by new diagnostic and

information lt::;l'ln{:l]u;__;}' dL"l."L‘IIli'III'I'IL'I!![h. They also offer new c:l-p}mrumitim

for research, See Third Edition of Research Today (pages 62-63).

In Elli\ l-::lun.', CAEns h.'l'l.'l.' IL'\G.I [ 4] 1|'|.|_- |.'lr|.|-I'|'|||I||.'nLr|.' ui- i'_LI'\'l'.'rl'ﬂHL'I'Il ]\u|:|Lir.'s [ k] ulp|'lur1
energy and resource effic iency, healthy Iil':_'xl:\.'h_". and individual n.f\[mn\il:li.“i:\.'.
Industry has exploited the burgeoning fitness marker and opportunities in primary
healthcare with new rechnology, dictary produces and preventive rrearments. Some
areas of medical research, such as ]u_l.'d!ullllgl.‘ and nuirtion, airact SEromg industrial
interest bur the complexity of biological systems s proving problemaric and causing
slower development of some pharmaceurical interventions than had been hoped.
H.IIIJ:III.'l!.II.JI. rl'."-l'.'.l:l'l.]]., il'l 1I'|l' E-ul.i.l.' l::lr. !]].I'i l'.lll:ll!:lli'x.il:l'. |'|.l‘-\. i:‘Tlm'rl JI:"IIITId MY .'.III.IlI EI.I.II'IJEH.'I
of interdisciplinary groups with strong bisinformatic skills and resources.

Primary healthcare centres have been developed and screngrhened. There is
siibstantial use of exerciseldiet/ fitnes programmes in the treatment of ]l}'iu'lll.'l'ni:lu:l.
obesity, depression and a number of other common complaints. There is also
considerable use of rechnology for diagnosis and health monitoring,

‘};"Llll-! ik I:lll: ]'lul:l:l..ill FL'I'IIZII'II\'.' h.-'lh. |'|l::l'.1.'|:l.'cr, ]:|:||!u.'-:| ||.|¢'|:|.I::il:1.' :||I|.|.i|.'i|.!|.|]|. pclli'il.-l."\ |'|‘-k
for a number of diseases and has also \lrl.'|'|“|_'|l:]!|;'lt|,'{| the role for pl:il:l:l.lr_l.' care mn
treatment and research. There is considerable public interest and willingness o vake
prare in novel I.‘“I'.'[.Lr:l.‘ and other intervention trials and |!l|.||'||i.1. health research is st Fong,.
There are a I"'F-"- mumber of IJI-II'-_'\_lIk claims For '|1|;,'.1||;]:|:r E“II,'NI;:I.'II,'. E!-n::u_lm_lh and activities
which have led vo pressure from researchers for berer rrials,

I'here are strong links berween the centres and their patients, bur the sraff and
information links between |:l|:i|:1.|.r:|.' centres and |1|:|n-.|:li.l.||~. are biss stromng.

Health services are mixed private and NHS. The lawer is the larger sector. Hospitals
are mostly “trust’ run and concenteare on acute services. There is limited comperition
I:ll.'l!wl:l,'n I!|11.'|::| |-|.|-r p.lrie;:uh. |.11|;,.|.|. n'xpil!e,', g{'ri.ﬂr'n .L!ul In:lnl:l:l.l.'-|115.r|.| Care s wr”.
developed.

There is a strengthened role for pharmacists who carry our diagnostic tests, such as
AviCasar i.rlg IJI‘JI.H! EFTI:'I\I.ITL-. .|.r|d H '\I'Illl [{4] |1|.'rM|:I:I.L| I:lr("-\'.l:ii"lll:lg 111 lII:L']lI.

There is a large geriatric population and an increased opportunity for research in this

Ared.
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® Genome landmark gloom
® Metwork seeks heart
® Publications rise
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® Department closure threat
#® Foresight highlights lo-tech
® Remote treatment to tackle shortfall
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Foresight programme 'Remote treatment tackles shortages
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APPENDIX 6 -

Colour sheet used in the
second round of voting

Please give your view on the suggestions listed below for
strengthening cardiovascular research

10

O4d

Scientific topics

Vascular endothelum

Molecular genetics of cardiovascular deease risks
Gene screening

Mon-invasive detection of early disease
Atherogenesis

Physiology/integrated biology

Myoeardial functicn

Infrastructure

Mare long-term funding

Protecuon blue-skies research

Develop European collaborations

Dewvelop 6T multi-desciplinary centres

Run madt-centre, topc-oriented programmes
5ot up a Europe-wide dambase rescurce

Public relations training for scientists

Develop a cardicvascular research necwork
Program to strengthen cardiovascular physiclogy

Support dewelopment of diagnostic scanning techology

I strongly agree

lagree

| neither agree nor disagree
I disagree

I strongly disagree

| can’t answer

| wm't answer
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