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sory Committee on Health Research (ACHR), fully developed in a separate
document, for enhancing the contribution of Science and Technology to Glo-
bal Health Development. It has evolved as a collegial effort of the ACHR
system (at global and regional levels), taking into account various approaches,
pursued by other bodies.
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Scope and purpose

Acting in its capacity as the primary expert advisory body to the World
Health Organization on scientific research policies and practices relat-
ing to international health work, the WHO Advisory Committee on
Health Research (ACHR)! has undertaken the development of a “Re-
search Policy Agenda for Science and Technology to support Global
Health Development”. The present document is a synopsis drawn from
the more extensive Background document.?

‘The Research Policy Agenda complements and supports the WHO
Policy and Strategy for Health for All in the Twenty-first Century.?> The
Research Policy Agenda reviews evolving problems of critical signifi-
cance to health, and suggests ways of harnessing the power of science,
technology and medicine to contribute to problem resolution. The
Agenda is not limited to conventional “biomedical research” or the
“health sector”, but rather addresses all disciplines and all fields of re-
search that can contribute to human health.

The Research Policy Agenda highlights a number of “research im-
peratives” and “opportunities”. It does not attempt to provide an or-
dered list of global research “priorities”. Rather, the Research Policy
Agenda presents a concept and proposes to set in motion a worldwide
system for more effective research priority setting, planning and imple-
mentation. It is proposed that WHO facilitate the networking of the
entire research community, together with all relevant partners in all
countries, to bring the power of scientific research, knowledge and tech-
nology to bear on global health development.

This is no small undertaking, for the needs are great and the set-
tings diverse, in view of resource constraints, not least among them are
the various value systems in different cultures that must be taken into
account. Nevertheless, it is also true that the world is becoming more
of a “global village™, in which certain shared basic values may be agreed
upon. Among these, the ethics of research constitute a significant ele-
ment, and must be a constant theme cross-cutting any Research Policy
Agenda for human health.

Y The Advisory Committee on Health Research - An Overviezn, WHO/RPSIACHR/97.1.

* A Research Agenda for Science and technology to Support Global Health Development,
Background document, WHO/RPSIACHR/97.4.

*  Health for All in the 21st Cenzury, PPE/PAC/97.5, (Drafy).



2.

A vision for Global Health -
Challenges for Research

As it enters the third millennium, the world faces great challenges, op-
portunities and conditions of continuous change. Political develop-
ments, industrialization and advanced technologies have brought im-
mense benefits to most of humanity, but not to all. They have also
brought new problems of critical significance to health (see Chapter 3).
The world therefore faces a fundamental choice: one option is “laissez
faire”, that is, to let things take their course, solving problems piece-
meal, and hopefully not too late. The Research Policy Agenda proposes
a different view of possible futures: to purse an ethic of shared commit-
ment, through a kind of “global rationality”, to address evolving prob-
lems in a timely systematic way, making use of scientific research net-
works and partnerships around the world. The vision of the Research
Policy Agenda is one of global cooperation between the scientific com-
munity, governments, non-governmental organizations and all partners
in public health, in an innovative approach that will “make a difference”
- a profound difference - in the health status of the world in the Twenty-
first century (see Figure 1).
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Figure 1: A vision for global health - challenges for research

The Research Agenda focuses on the contribution of Science and Technology to
Global Health Development. Its aim is to support the renewed Health for All
Strategy of WHO. Its vision is of a global co-operation between the scientific
communiry, governments, the private sector and NGOs and all the different public
health partners. Its framework is an innovative approach depending on objective
and transparent health status analysis, combined with strategic planning of health
research - itself supported by information and communication technology (ICT). A
CONnLNUOUS monitoring, review and updating process is inherent in these proposals
for global co-operation for the sake of global health development.



The Health Research Policy Agenda described herein belongs to
everyone. Nevertheless, it is proposed that WHO play a central “facili-
tating” role in this endeavour, not because of any entitlement as “the
directing and co-ordinating authority on international health work”,*
significant at that mandate is, but because WHO already exists, does
not have to be re-invented, and has a mission in research, to benefit and
support others. The Agenda proposed here is not intended for WHO
“ownership” or “control”, but rather for all States, institutions and peo-
ples to take hold of and develop, using their WHO, to facilitate and sup-
port their efforts for the benefit of all.

The Agenda proposes to meet the global challenge of Health for All
by harnessing the power of science, technology and medicine for the
common use (Chapter 4). It is proposed to involve all of the world’s
human resources, North, South, East and West, to investigate and solve
globally and locally significant health problems, by working together
and exploiting modern communications technology. It is argued that
research “imperatives and opportunities,” both in substantive domains
(Chapter 5) and methodological areas (Chapter 6), need to be continu-
ously identified and further developed and refined. The Agenda pro-
poses a way of doing this (Chapter 7). (The structure of the Research
Policy Agenda document is schematically presented in Figure 2).

The premises underlying the Agenda include the recognition that:

1. In spite of diversity, there is a common fate, condition and ethic of
all humanity that unifies action for global health development;

2. While most health impacts are “local”, many underlying causes and
potential solutions are “global” and multifactorial in nature;

3. Global health challenges, problems and determinants call for a more
systematic global approach in support of action at international, na-
tional and local levels;

4. The world’s scientists and scientific institutions must work together
and with all relevant partners, not only in conventional “biomedical
research”, but in all research that contributes to health;

5. “Intelligent” research networks need to be expanded or developed
around major issues, taking advantage of appropriate communica-
tions technologies;

6. A continuous process for definition, planning, implementation and
evaluation of global research imperatives and opportunities is re-
quired.
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Figure 2: The structure of the Research Agenda document

The main elements in the structure are shown; figures in brackets are the
corresponding chapter numbers.

Evolving problems in global health will be discussed in the context of challenges and
opportunities for research; selective examples of the relevant achievements and
potential contributions to human health development of various scientific disciplines
will show the importance of harnessing the power of science and technology; a range
of research imperatives and opportunities, both substantive and methodological, will
be presented. Finally, strategic and operational steps to implement the Research
Agenda will be outlined



3. Evolving Problems of Critical
Significance to Global Health

Global development problems result from complex interactions between
natural and man-made systems, with biological, environmental and
socio-behavioural factors playing a major role. Several components and
trends are of special relevance and pose challenges to science and tech-
nology: population dynamics, mobility and migration, urbanization,
industrialization, employment, energy, environment, food supply and
nutrition, social behaviour, new and evolving diseases and - more gen-
erally - the interaction between development and health. All of these
impinge on the health of individuals, families, communities, societies
and the environment - in short, health for all. (See Figure 3).

While recognizing the full depth and scope of problems related to
health, and respecting the local diversity of cultures, value systems and
conditions, the Research Policy Agenda particularly addresses health
problems that are “significant” and “global”, and deserve “imperative”
attention, in the following sense:

A health problem is considered “significant” if it:
« contributes substantially to the burden of illness in a population, in
} terms of prevalence and/or severity;

« is perceived (due to technological advances, better communication,
etc.) to be amenable to improvement, thus increasing political pres-
sure for corrective action;

+ represents a major and identifiable cost to the taxpayers and/or the
health care system; or

+ has the potential of becoming a significant risk to community health
status and general welfare.

A significant health problem is considered to be “global” in
scope if it:
» affects people in many regions;
« affects people in one or only a few regions, but has the potential and
probability of affecting people in many regions;
- can not be solved by one region alone;
e is limited to a certain region, although research results are
generalizable to many regions;
+ calls for R&D which is likely to have a high “paradigmatic” value
(e.g., in terms of research methods).
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Figure 3: Evolving problems of critical significance to global
health

Critically significant evolving problems are complex. Many causal and contributing
Jactors influence human health (outer ring); however, many of these factors are not
yet fully understood, or perhaps even identified.

The concept of Health for All can be separately focused onto different target areas
such as: healthy individuals, healthy families, healthy societies, and healthy
environments. Each of these is interlinked with the others. Understanding the
various interactions in their impact on human health will be a vital step in finding
sustainable solutions to evolving problems.



Global research “imperatives” are characterized by:

« their global and regional significance;

« the involvement of more than one domain of health;

« the cross- and inter-sectoral nature of the addressed research issues;

« the needs for trans-national cooperation;

+ the outcome would have universal relevance and a return for all
partners.
On this basis, it is possible to identify at least the major blocks of

evolving problems of critical significance to global health:

Population dynamics
The exponential growth of world population, although moderated, is
still rising, especially in the less developed countries, from a current 6
billion at the end of the current century to a possible 12 billion pre-
dicted for the end of the next century. More significant still is the ineq-
uitable distribution of population density in relation to resources. Mi-
gration pressures are evident. The older age structure of populations,
already felt in developed countries, will soon affect developing countries
as well. These facts are cited time and again, yet many “studies”, having
cited the problem, turn their back on it, and proceed to describe “solu-
tions” to problems other than the underlying one of population dynam-
ics and how to cope with it. The re-design of health systems including
family planning and healthy ageing must be part of the Research Agenda.

Industrialization and urbanization
For all the benefits that industrialization and urbanization have brought,
there has been a price to pay in overcrowding, exhaustion of energy and
other non-renewable resources, habitat destruction, pollution and ad-
verse impact on human health. The conventional wisdom of neither the
“planned economies” nor the “market economies” has much to offer to
solve these problems. Nevertheless, there are enormous potentials for
scientific research and knowledge-sharing to avoid or mitigate adverse
impacts, and in some situations to reverse underlying trends. Some “stud-
ies” of global research “priorities” mention industrialization and urbani-
zation, but do not propose specific areas for needed research. The Re-
search Agenda outlines important research opportunities in Chapter 5.

Environmental threats
The current destruction of the natural habitat will lead inexorably to
the future destruction of the human habitat on this finite planet Earth.
Climate change and ozone depletion are frequently cited, yet by far
more imminent are the effects on safety and quality of food, water, air,
land, and the living and working environment. It is surprising that some
“studies” of global research “priorities” today manage to fail to men-



tion the need for research on the environmental determinants of health,
although the significance of these evolving problems is obvious. The
“global” nature of the problem and the need for multidisciplinary glo-
bal solution is clear. The “intelligent” research network approach pro-
posed in the Research Agenda is essential for understanding and deal-
ing with worldwide threats to the environment and to human health.

Food, nutrition and water supply
Many areas of the world will face an insufficiency or absolute lack of nu-
tritious food and safe water supply in the next century. Communicable
and non-communicable diseases, important as they are, could pale in com-
parison with the significance of food and water shortages in these areas.
The “green revolution” offered solutions to some problems, but failed in
others. Yet the potential of science to provide new sources, and protect
existing sources of food and water is enormous. A global research agenda
has to rank these evolving problems high on any list of global “priorities”.

New and re-emerging threats to health

Paradoxically, one of the main reasons for a false sense of security about
infectious diseases has been the very success of worldwide efforts by
WHO, UN agencies, other organizations and institutions, and Member
States, to control most major communicable diseases, using combina-
tions of intervention methodologies and technologies, including vaccines,
drugs and pesticides. Tropical disease outbreaks have been contained,
and a number of diseases are targeted for eradication or elimination as
a public health problem early in the next century. Nevertheless, the
emergence of new strains of pathogens, and the rapid failing of our
repertoire of antibiotics and chemotherapeutics must give pause. New
and re-emerging diseases, together with “constitutional” diseases, such
as cancer and cardiovascular disease, have to rank high on the Research
Agenda, and surveillance systems must be strengthened.

Behavioural and social problems

In all countries individual and social behaviour is a major determinant of
human health. Nevertheless, “modern” industrial life is bringing forth
new problems of “affluence” and “lifestyle”, including stress, substance
abuse, violence and loss of sense of responsibility to self and others. Mod-
ern human growth has been described as “restless, ruthless, jobless, voice-
less and futureless growth”. Mental conditions are increasingly recognized
as major contributors to morbidity and loss of quality of life, but there is
much that is unknown and requires multidisciplinary research. The re-
verse side of the coin is that healthy behaviour can be the best assurance of
the attainment of Health for All in the next century. Behavioural and so-
cial problems, therefore, must also stand high on the Research Agenda.
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Harnessing the Power of Science,
Technology and Medicine

In spite of the highly visible advances of modern molecular biology,
practice and achievements in disease control and delivery of health care
owe much to a range of other sciences. The other biomedical sciences,
the physical sciences and engineering, the environmental sciences, the
social and behavioural sciences, the educational sciences, the economic
sciences, the information and communication technologies and public
health sciences - all contribute to the effectiveness, acceptability and
sustainability of the effort to attain better health for all. (See Figure 4).

The following is a very selective summary description of the actual
and potential contribution of some of these scientific disciplines. (More
detailed discussion of the role of these sciences is provided in the Back-
ground document, Chapter 4).

Environmental sciences

10

The health of any living organism, or even community, can be expressed
as life in balance with its environment. In this view, “disease” is a fail-
ure to cope - at the level of society, the individual, organ or cell. What
distinguishes mankind from other forms of life is the fact that humans,
more than any others, can directly and knowingly change their external
environment - for better or for worse. It was the industrial revolution in
the eighteenth and nineteenth centuries that brought home the realiza-
tion of the capacity of mankind to despoil and upset the balance of his
natural environment. The response was a “first hygiene revolution”,
drawing on physical, social, biomedical and environmental sciences, to
find ways to ensure clean air, water and living conditions, and develop
antimicrobial agents. Progress, however, was slow and inequitably dis-
tributed.

Today, in the face of rapid change, including nuclear energy and the
dawn of a new age of information communication, nothing less than a
“second hygiene revolution” is called for. This must begin with the
worldwide assessment of human health in a changing environment, in-
cluding monitoring of exposure, studies on environmental effects on
life balance, and assessment of interactions, using new bioindicators,
diagnostic tools and sensing technologies. Global environmental epi-
demiology must attain a new dimension, using risk assessment method-
ologies, appropriate indicators of exposure and effects, and the study of
combined effects of mixed exposures. This should include integrated
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Figure 4: Tasks and challenges for the scientific community

Evolving problems in health arise from a multiplicity of contributory factors; solving
such problems will correspondingly require inputs from a multiplicity of scientific
disciplines. All scientific disciplines must contribute to widening and deepening the
knowledge base (see octagon), subject to irreducible criteria: social and ethical

acceptability, environmental sustainability, effectiveness and validity, and
affordability.



chemical and biological monitoring, supported by modelling of com-
plex systems including food chain, energy flows, population change,
and industrialization in relation to eco-systems. These ideas offer the
beginnings of a “second hygiene revolution”, using all available and
relevant scientific tools and intellectual resources, which may provide
new “repair” and “coping” mechanisms to ensure the health of all man-
kind and our planet Earth.

Biomedical sciences

12

The two extraordinary insights of evolution theory and the germ theory
of disease in the nineteenth century opened the way in the twentieth
century for the “microbe hunters” and “magic bullets” in the form of
vaccines, sulpha drugs and other therapeutic agents, vector control
chemicals, antiseptics and eventually antibiotics. An enormous range
of infectious diseases came under potential or actual control, under the
banner of “find the bug and stamp it out”. But the microbes have not
taken it lying down. The chief disappointment in the accelerating “race
against the bugs” has been the rapid failing of our repertory of “anti-
bacterial antibiotics and the risk of a virtual desert of chemotherapeu-
tics for viral infection”. The second has been the emergence or re-
emergence of infectious diseases, including AIDS, haemorrhagic fevers
and drug resistant iatrogenic infections.

The endless running of the “race against the bugs” must again be
placed high on the global Research Agenda. The battlefield has also
been widened to include the “constitutional” diseases, including cancer,
cardiovascular and other non-communicable diseases, hereditary and/
or “chronic” diseases. The solutions are not simple, for trying to drive a
wedge between a cancer tumour and its host, for example, is intrinsically
far more difficult than trying to do that between an alien microbial in-
vader and its host. Nevertheless, there has been a revolution in molecu-
lar biology and genetic science, including the inter-species transfer of
genomes, the elucidation of DNA and the mapping of the human ge-
nome, which raise important practical and ethical issues, but which also
open the doors of science to major applications in public health. These
include new tools for diagnosis, prevention and cure, and new applica-
tions in epidemiology, screening, risk assessment, blood safety, trans-
plantation, genetic counselling, fertility control, drugs, vaccines and a
range of therapeutics. Highly promising today are new tools for the war
on cancer, including use of monoclonal antibodies, therapeutics vaccines,
“anti-sense” drugs, and gene therapy. The vast area of challenge ahead
for interactive, interdisciplinary approaches that are the hallmark of the
“new public health” is how to put the full range of life, health and allied
sciences at the service of the greatest number of human kind.



Public health

Public health is not a discipline by itself; it is a broad domain where
various disciplines meet. The main characteristic which distinguishes
public health from clinical medicine is its focus on population at large,
at various levels, from nations to groups of people linked by some com-
mon feature. From its very beginning, public health has been con-
cerned with classical hygiene designed to prevent disease, including the
notion of containment by the “cordon sanitaire”. The “quantitative”
sciences contributing to public health include: (a) statistics, especially
health related ones; (b) demography, and (c) epidemiology, the core
discipline of public health, with its three varieties: (1) descriptive, (2)
analytic, and (3) explicative or evaluative. The “qualitative” disciplines
contributing to public health include sociology, human anthropology,
psychology, law and ethics, among others. Where to place the environ-
mental sciences is an open question, important as they are to public
health.

As it applies throughout the life cycle at individuals family and com-
munity level, public health embraces action and research on human
reproduction, maternal and child health, adolescent health, occupational
health, and health of the elderly. This is the field of social medicine,
which is the meeting point where medicine, science and public health
must merge for the common good. Research on behaviour, either con-
ducive or destructive to health, including diet and “lifestyles”, is central
to the public health approach. Poverty, as a fundamental determinant
of ill health, is itself an important field for social research, drawing on
sociology, economics and other human sciences. The strategic chal-
lenge for public health and for the Research Agenda must be how to put
the fruits of basic and applied research, from the most fundamental
experience to the most sophisticated science, at the service of the most
people.

Health Economics

The pursuit of health promotion, protection and care, as well as other
strategies for health development, requires the input of scarce resources.
Economics, business administration and management are the main
sciences to help ensure optimal use of resources at different levels of
the health system. Major areas for work include: (1) economic evalu-
ation of health oriented technologies; (2) economic analysis of health
care systems; and (3) management of international and inter-sectoral
health problems. Economic evaluation studies are useful to guide de-
cision-makers and to help ensure the efficiency and effectiveness of
systems, services, technologies and programmes, including ethical as-
pects.

13



In view of the diversity of health care systems in the world today,
international comparison studies using the health economics sciences
can contribute to better understanding of options that which will im-
prove effectiveness, efficiency and equity. Microeconomic analysis tackles
behaviour at the individual level; macroeconomic analysis can help de-
cision making relating resource allocation to national health and socio-
economic development. Comparative analysis of different health sys-
tems and comparison of experiences on a global scale are obvious re-
search needs for the future, and much can be gained by institutional
networking and the international exchange of experience. Major stra-
tegic programmes such as the global fight against AIDS involve the
entire health systems, but also have impacts on demography, national
economy, industry, the workplace and social domains, where the eco-
nomic aspects and their management are important. Health econom-
ics can provide tools for analysis of these interrelationships and other
inter-sectoral issues of importance to the global Research Agenda.

Educational, social and behavioural sciences

It has been shown in many countries that literacy, and thus education,
is one of the best predictors of health development. Educational sci-
ences and institutions are critical to the imparting of knowledge and
understanding, and developing capacities and skills of people. Educa-
tion contributes to the maintenance and improvement of health, social
cohesion and economic development. New communications technolo-
gies, such as electronic “learning at a distance” will enhance educa-
tional opportunity, and if handled wisely, may enable less developed
communities and countries to close the information gap with more de-
veloped ones.

The social and behavioural sciences can help promote understand-
ing and design strategies for reducing social and domestic violence, risk-
taking or unhealthy behaviour, as well as armed and other conflict be-
tween and within countries. On the positive side, these sciences can
help promote health behaviour and support public health programme
objectives, such as promotion of personal hygiene, immunization of chil-
dren and accident prevention. Much human behaviour is linked to
local cultural conditions, but increasingly lifestyle and behavioural trends
cross national borders, calling for international comparative studies and
sharing of experience, facilitated by institutional networking of the kind
proposed in the Research Agenda.

Physical and chemical sciences and engineering
The scientific and technological scene contributing to human health is
developing rapidly. In addition to molecular genetics and biotechnol-
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ogy, many other new diagnostic and therapeutic possibilities are emerg-
ing. These include laser technology, “designer” drugs, surgical and pros-
thetic materials, as well as imaging and visualization technologies. In-
formation technology allows the effective gathering and utilization of
public health information. Modern computing technology and the use
of computational logic provides new opportunities for system model-
ling and for the use of advanced decision support at all levels of the
health system.

Public health engineering sciences, particularly for safe water and
sanitation, continue to make a tremendous impact on health and hu-
man development. Geography and the earth sciences are also contrib-
uting to an understanding of the influence of the environment on health
and of how to plan interventions. New materials, products and instru-
ments are becoming available for patient care and rehabilitation, in-
cluding prosthetic devices, “artificial blood”, artificial tissues and or-
gans. One of the successes of industrial health care technology is the
large-scale production of cheap but good quality, disposable, sterile basic
medical supplies. Microelectronic devices have been adapted to health
care purposes, such as biosensors and even hand-held computer-based
devices for measurement, diagnosis and control. Advances in compu-
ter-human compatibility, analysis procedures, informative displays, col-
laborative working methods and decision-support systems have all con-
tributed to effective and efficient health planning, delivery and quality
control. There have been significant successes, but also some failures,
in the attempt to use information technology, and these experiences
deserve study as part of the work of the Research Agenda.

Systems science and technology

Systems science deals with the identification, spontaneous behaviour
and response to interventions, of self-contained “assemblies” of inter-
connecting components - whether in the form of physical or biological
structures, or of behavioural societal or economic elements. Systems
science seeks an improved understanding of the spontaneous behaviour
of the system and the nature of its responses to disturbances and inter-
ventions. To make possible the study of system behaviour it is necessary
to model the system, identify components and interconnections, assign
quantitative values to all pathways, and finally stimulate the system, for
example in a computer model. Simple static or “input-output” path
analysis models may provide a useful starting point for looking at a
system, but most systems are inherently complex, with “feed-back” ef-
fects changing over time. In order to obtain a reasonably complete
understanding of a system, its time-course behaviour - its dynamics -
must therefore be taken into account.

15



There are today many well-defined techniques for studying the dy-
namics of complex systems. Descriptive models of a system can be
computer-implemented and then subjected to test. For example, a health
planner intending to achieve a specific health target, for instance a shift
in the mean level of a health variable, may use systems science to model
inter alia the requirement of the strategy to obtain resources needed -
probably at the expense of other resource cost centres elsewhere in the
system - and this strategy will have consequences and costs elsewhere in
the entire structure. General systems theory offers useful insights, but
also warns that oversimplifying a problem, or incorrectly simplifying it,
may do more damage than merely “getting the numbers wrong”. A
major difficulty in multisectoral modelling is the quantification of vari-
ables, and the need to measure quality, which may require informed
judgment. The major problem lies with the backbone of research strat-
egy, namely the availability of sufficient and reliable data for the charac-
terization of determinants and their use as meaningful and consistent
indicators of the performance of individual subsectors in health-related
and health development models.

Mobilizing the scientific community and partners

16

The Research Agenda proposes to bring the above sciences, and indeed
the entire scientific community and other relevant partners, together to
address the main issues, assume priority “tasks”, and develop the needed
“products”, leading to the best scientific advice, technological develop-
ment and interventions - in short, the “results” need to ensure global
health development. (This process is schematically represented in Figure 5).
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Figure 5: Responsibility of the scientific community and other
partners

The vision of the Research Agenda is to harness the power of the scientific
commumiy, on a time scale stretching between 1998 and say, 2020, to undertake
research that will lead to products (insights, physical products and processes) for
health protection and development, available for implementation by governments
and the private sector.

17



5.

Research Imperatives and Opportunities:
Substantive Domains

“Carpe diem” - Seize the day of opportunity

Entering the Twenty-first century, the challenge is to mobilize all possi-
ble research capabilities and sources of knowledge to address the full
range of problems, opportunities and imperatives that pave the road to
health for all. Priority must be given to greatest needs and priorities, as
objectively measured, and as defined by individual countries and peo-
ple themselves. Although it is entirely appropriate to mobilize efforts
and resources for problems deemed of “greatest global burden”, this
does not mean that science and public health should ignore local needs
and conditions that rank lower on the global scale. Besides, basic re-
search on common underlying causes and determinants of a number of
different health problems may have higher returns in the longer run.
While there are worldwide opportunities for targeted short-term out-
comes, “products” and “best buys”, the path of science and public health
generally require longer term vision and sustained effort on the part of
all. Research efforts may be targeted for short-, medium- or long-term
results. The longer term the research effort, the higher will normally be
the ratio of basic to applied research. It is nearly impossible to identify
a major research effort that does not require multidisciplinary involve-
ment, and it usually involves more than one substantive domain.

Health Profile - Domains of Global Health

The Research Agenda proposes to bring all relevant scientific disciplines
and efforts to bear on the main domains of human health, as reflected
in the Health Profile. This is a new tool for visualising and helping to
analyse the prevailing health conditions, health problems or deficits, as
well as the imperatives or opportunities for critically-needed research
that will contribute to problem solution. The Health Profile is a com-
puter-based visual display that is designed to show the totality of the
health status of a country, region or community, in a way that allows
comparisons between different geographical areas, and health domains
at different times. The Health Profile provides a standardised means of
weighting or ranking health-related problems or deficits, as well as means
of recording the estimated impact of alternative research initiatives or
interventions. The Health Profile can thus be used as an aid to priority
setting, policy making, operational thinking, resource allocation, pro-
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Figure 6: Five health domains

Decision-making in the health field should start from an objective, comprehensive
and comprehensible description and analysis of the health “system” - for populations
as well as individuals. The Visual Health Information Profile (VHIP) is an
mstrument that allows determinants of health development to be displayed in an
innovative way in a “profile” of the health of a given population. The figure shows
the five domains of health which are of interest to this initiative.

The VHIP instrument will function as the basic platform for the identification of
gaps in knowledge - as one input to the research planning process - and for the
application of other decision-support devices such as statistical packages, modelling
and simulation tools. It uses a computer-implemented visual display drawing data
as needed from a comprehensive underlying data-base.
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gramme development and evaluation. The Health Profile is presented
in the form of a circle, which helps to visualise the cross-relationships
between different factors or determinants that interact upon each other.
The Health Profile can be sub-divided into as many measureables or
components as desired. For purposes of the initial analysis in the Planet
HERES project, the Health Profile presents five major domains of global
health:

« Disease conditions and health impairments
+ Health care systems
« Environmental determinants
» Food and nutrition
« Socio-cultural characteristics
The five health domains are shown in graphic form in Figure 6.

Domain-oriented research

20

The Health Profile approach helps identify and give due emphasis
to the magnitude of specific health problems within the five do-
mains, whether at global, national, or regional level, and time-to-
time comparisons will reveal trends towards aggravation or prob-
lem solution. For example, in a given tropical country malaria may
show recrudescence, calling for immediate investigative research into
why this is happening and what needs to be done about it. If this
situation is repeated in many different countries, without adequate
solution, dialogue among health planners and the bioscience com-
munity may call for global level priority to develop an effective vac-
cine. In another country, the health system’s ability to provide ad-
equate immunization coverage may appear satisfactory, as reflected
by a marked reduction in vaccine preventable diseases of childhood,
suggesting that holding current course is a good solution in that
country. However, problems of dose-rate or vaccine stability may
call for more basic research at the international level. In a particu-
lar community, there may be conditions of drought and an absolute
shortage of water which can be investigated and resolved by the
appropriate Ministry with or without further research, “within” the
relevant domain. The same may be true within the domain of food
and nutrition, or behaviour and health. The conventional view has
been that most research needs can be assessed and resolved within
respective domains, drawing chiefly on one scientific discipline or
one sectoral authority “responsible” for that domain. In practice,
this conventional view is misleading, because health problems tend
to have inter-domain causes and consequences, and major research
needs can rarely be met by one discipline acting alone.



Interdomain-oriented research

The circular design of the Health Profile helps suggest that health
problems shown on one side of the Profile may, and probably do,
interact with other problems on the other side, or in other domains of
the Health Profile. If we take the well-known “intra~-domain” prob-
lem of malaria, for example, we see that the responsive research and
intervention is almost certainly interdomain and interdisciplinary in
nature. The recrudescence of malaria in the country may have little
to do with the health service system as such, but everything to do
with how waste-water is being handled in the environment and how
populations are migrating, consuming natural resources and creating
conditions for mosquito breeding and human contact. Water engi-
neering sciences may be needed to control waste-water, clean up breed-
ing areas, and design safe water supply systems. Agricultural science
and sectoral authorities may have to deal with the links between agri-
cultural practices, nutrition and mosquito vectors. Biodegradable
larvicides or insecticides may be called for to control vectors in a way
that will not create hazards to human health and environment. Para-
site resistance to antimalarials may have to be assessed, and new com-
binations of prophylactic or therapeutic drugs may be called for. Well-
designed, mosquito-proof, impregnated bed-nets may reduce the ex-
posure rate. Sociological, behavioural, economic and demographic
sciences may be needed to address the issues of population migra-
tion, employment, land use and hygienic practices. Finally, analysis
may suggest that the ultimate solution would be development of an
effective vaccine. This could not possibly be accomplished within the
capacity and resources of institutions in the country concerned. Only
by uniting the international efforts of the scientific community at global
level, will this ultimate solution be attained. This requires applica-
tion of sophisticated microbiological, genetic and chemical engineer-
ing sciences working in concert, followed by product development,
testing and international trials. Thus, while malaria may be “classi-
fied” as a “condition of disease”, the underlying determinants of dis-
ease and ill-health lie in the other four domains, and the solutions
require multidisciplinary approaches extending far beyond the disci-
pline of “medicine” stricto sensu. It is fully recognised that malaria is
a classic example of multidiscipline, multi-domain research and op-
erational intervention, but this characteristic is true of many if not
most “health” development areas.

Research imperatives addressing specific health problems
In outlining “domains” for research imperatives, it is not intended
to provide either an exhaustive or prioritized list, but rather an in-
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dication of the scope and variety of some of the research needed in
important health. The fact that the material is organized by health
domain should not be taken to imply that solutions are limited to
one scientific discipline or to that one domain. Most research is-
sues are multidisciplinary in nature, cut across interrelated domains,
and will benefit from the international networking and collabora-
tion proposed in this Research Agenda. It is axiomatic that the
immediate priority for most developing countries, over the next two
years, will be for essential research that will promote and enable
the fulfilment of well known basic needs. The main products of
research aimed at disease conditions and health impairments will
be surveillance, vaccines, drugs, diagnostic tools and control strat-
egies. (The reader seeking a fuller discussion of detailed research
needs organized by “domains” should refer to the Background docu-
ment, Chapter 5).

Communicablef/infectious diseases continue to stand high on the
Research Agenda, embracing acute respiratory infections, tuberculosis,
vaccine preventable diseases of childhood, diarrhoeal diseases, sexually
transmitted diseases and AIDS, and tropical diseases including para-
sitic diseases. Of global significance is the need for collaborative re-
search into methodologies for strengthening local, national and inter-
national surveillance, and better epidemiological understanding, of ex-
isting, new or re-emerging diseases and conditions of ill health, together
with related continuous evolution of ongoing prevention and control
strategies and technologies, and monitoring of microbial and other re-
sistance to available drugs, vaccines and preventive or therapeutic means,
worldwide. International networks are already functioning, for exam-
ple to type and track influenza, and adapt vaccines accordingly, but the
need is to build on what exists and strengthen the means of interna-
tional surveillance.

The Research Agenda Background document highlights where new
vaccines or drugs are needed, and where applied research is lacking, or
where basic research is needed to understand the etiology and design
the tools and strategies for prevention and control of infectious dis-
eases. For example, the world still lacks a fully effective vaccine against
malaria. Basic research is needed to understand interactions between
or among the host and different disease conditions, such as malaria,
tuberculosis and HIV/AIDS, for example, what are the combined ef-
fects of multiple and repeated exposures to infection from different
pathogens? What are the mechanisms of microbial and vector resist-
ance to antibiotics, chemotherapeutic agents and pesticides, and how
can these be overcome? The Research Agenda offers a plan for mobi-



lizing all relevant sciences in the “race against the bugs”, and for scien-
tific research capacity strengthening in all countries, especially devel-
oping ones.

Noncommunicable or “constitutional” diseases, sometimes
“chronic” and/or hereditary, represent the other great challenge
for biomedical and operational research leading to disease con-
trol and human health. These “diseases of development” or “af-
fluence” increasingly contribute to the “double burden” of de-
veloping countries. The Research Agenda Background document
reviews what is known about Cancer, proposes areas for research
opportunity, and highlights new scientific breakthroughs such as
therapeutic vaccines and gene therapy. It is argued that clinical
trials must be put on the “fast track” for regulatory approval, for
only when large numbers participate can the full effectiveness of
these new technologies be assessed and the benefits brought to
bear on human health.

Community based research is paying off in the prevention and con-
trol of Cardiovascular disease, including hypertension and stroke, but
basic research is needed to understand these complex disorders and
improve therapeutic drugs and treatments. Molecular biology and ge-
netic science are at the threshold of controlling or repairing a range of
other chronic diseases, such as diabetes, and hereditary diseases or birth
defects such as Down syndrome. The Research Agenda Background
document reviews the current situation and opportunities for dealing
with other health impairments including blindness and deafness, dis-
abilities, accidents and burns. The current situation is summarized and
proposals are made to improve and apply diagnostic, therapeutic and
rehabilitative technology.

Health systems and policies deserve renewed research attention in a
pluralistic and rapidly changing world. The essentials of Primary Health
Care must continue to be the priority focus, especially in less-devel-
oped countries. Of particular importance is research related to educa-
tion, training and manpower development, and a wide range of issues,
for example in the area of nursing. Health policy and systems develop-
ment research have to deal with new issues of growth, political change,
market economy, disparities and changing perceptions. “Upstream”
policy issues requiring national and international comparative research
include: priority setting, health needs assessment, resources rationing
and allocation, financing mechanisms, public and private roles in health
care, regulatory and incentive issues, reform and decentralization, qual-
ity assurance and monitoring systems, as well as policy process and
policy analysis.
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International comparative research is needed on how health sys-
tems are organized, and on the impact of differences in health care ex-
penditure among countries on utilization, access and health outcomes.
Quality assurance and monitoring systems are important areas for re-
search. International comparative research is needed on the impact
and interrelationships of macro-economic policies, trade agreements,
industrial and agricultural policies, incentives, taxation, employment,
pensions, social security, health insurance, education, consumption be-
haviour and regulation of public hygiene, as well as social policies con-
cerning women, children, the elderly, vulnerable groups, race, religion
and political belief.

Family, perinatal and reproductive health are important compo-
nents of the Research Agenda. Maternal and child health continues to
be an area of unmet needs. The Research Agenda Background docu-
ment addresses research needs in the sequence of the human life cycle,
including perinatal health, child health and development, adolescent
health, maturity, occupational health and safety, women’s health and
development, and health of the elderly. More research is needed on
improving parenting skills and nurturing child development. Emphasis
is placed on research needs in reproductive health and family planning,
including new and improved fertility control technologies. Research is
needed on how to raise awareness and ensure informed, responsible
decision-making, especially among young and under-served people.
Research capacity strengthening in all countries, especially developing
ones, is an important objective.

Environmental health is largely synonymous with human health,
and “saving planet earth” is concordant with saving humanity. The
Research Agenda Background document reviews in some detail the
environmental threats to human health, which are legion, and the
main “driving forces and pressures” underlying them. Areas of re-
search emphasized include population dynamics, urbanization, safe
water supply and sanitation, and means of limiting pollution of air,
land and water. Proposals are made for international cooperation
and research to improve environmental hazard monitoring and con-
trol. Radiation hazards from nuclear power accidents and nuclear
waste disposal particularly have to be watched at national and inter-
national levels.

Basic research is needed to understand the combined effects of
multiple toxic exposures in the environment. A number of hazard
control technologies and new types of environment-friendly equip-
ment are mentioned, indicating a fertile field for scientific invention,
innovation and commercialization. It is evident from the discussion



that the research required is predominantly multidisciplinary, inter-
domain and international in scope, nature and implications for hu-
man health.

Food and nutrition continues to be a major concern well into the
twenty-first century. In response to the World Declaration and Plan of
Action for Nutrition, the Research Agenda proposes to give priority to
issues of food production and security, malnutrition, energy and pro-
tein deficiency diseases, micronutrient deficiencies, problems of obes-
ity and “excess” nutrition, and food safety, including microbial
foodborne diseases, and chemical and radiation hazards. The food
chain being complex and increasingly complex, there is much scope
for important international health, trade and socio-economic research
in this domain.

Mental health and healthy behaviour are recognized as assuming
ever greater importance in both developed and developing countries.
Morbidity from mental illness incurs a much greater burden worldwide
than previously thought. The Research Agenda Background document
reviews the situation and outlines needed research relating to schizo-
phrenic syndromes, acute psychoses, depressive disorders, neurological
disorders, child mental disorders, and dementias. Substance abuse is
reaching virtual pandemic proportions worldwide, especially in “afflu-
ent” societies. Further research is needed on the role of stress as a
predictor and determinant of ill health.

Healthy behaviour should be the end-product of the research and
development efforts outlined above. Particular research attention must
be given to understanding the nature, root causes, and means of pre-
vention of anti-social behaviour, including violence, especially against
women and children, as well as excessive risk-taking, leading to loss of
life and injury to self and others. Research is needed on how participa-
tory community approaches and social support, involving young peo-
ple and vulnerable groups, can reverse these adverse trends and their
negative consequences. Health promotion and education are major in-
struments for change and understanding; people should know what it
takes to be healthy, and they should want to be healthy. This may re-
quire some research and open-discussion on what is “health”, and
what is social “disease”, in the local cultural context. What are the
factors understood to contribute to “health®? How can you measure
that? If not directly, then are there “proxy” indicators? If people “feel
good”, are they healthier? In an increasingly “free” society, what is the
role of social conscience, ethics and sense of responsibility to self and
others? Perhaps it is this basic understanding which is the primordial
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subject of inquiry, and if it can be reached, then perhaps it offers the
greatest hope for the attainment of human health in the Twenty-first

century.



Research Imperatives and Opportunities:
Methodological Needs

In addition to the research needed in the “substantive domains” out-
lined in Chapter 5 above, there is also a need for multidisciplinary, col-
laborative research to develop and improve the methodological sup-
port to research serving global health development. Some of the major
requirements are for new techniques: to circumvent the difficulties of
obtaining sufficient and reliable data for studying global health; to in-
vestigate the relation between behaviour and health; and to explore
important inter-sectoral effects involving health. Special opportunities
are offered by recent technological advances which could allow fuller
use to be made of a greatly under-used resource - expert observations,
insights and judgements about health in communities. These and other
advances can contribute to research in specific areas: the measurement
of health, health data interpretation, modelling and priority setting. Lines
of research and development and ways of using the resulting method-
ologies can be identified.

Locating, utilizing and improving existing knowledge is an im-
portant objective that can be greatly facilitated by intelligent, resource-
ful use of electronic means, including computer supported cooperative
working, and new communications capabilities, such as Internet, elec-
tronic mail and World Wide Web. The Research Agenda Background
document makes specific suggestions for strengtheningWHO?’s in-house
capabilities, as well as institutional networks around the world. The
Background document discusses applications in inter-sectoral research
and in behavioural research.

Health measurement and monitoring is a further major objective
requiring further research and development work. Visualizing health
data helps provide immediacy and intuitive grasp, facilitating analysis
and decision-making. A broad view of the health status of a country in
terms of measurable data about health - as distinct from the fundamen-
tal determinants of health - can be obtained using the Visual Health
Information Profile (VHIP). This presents a composite visual dis-
play that is easy to interpret. But while the initial display uses highly
aggregated versions of the data, it is possible to disaggregate step-by-
step as far as the available data will allow, and to choose to focus on
more of the detail of which the high level display is a summary. This is
made possible because the VHIP is implemented on a computer dis-
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play, and the software uses a databade that is normally transparent to
the observer, but immediately accessible. The recently developed Visual
Health Information Profile aims at three targets: (1) representing dis-
ease and its effects in terms of observable data; (2) taking account of
the “multi-pathology” of conditions of disease and ill-health; and (3)
acquiring and utilizing knowledge about the multifactorial origins of
disease, which may be dependent on expert observation and opinion.
The Visual health Information Profile can, for example, be used to rep-
resent: a) comparative health and other data over time; b) detailed in-
formation that can be called up from a richer data base, including ex-
pert statements; and c) comparisons between different districts or com-
munities within a country. (For example applications, see Figures 7
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Figure 7: The Visual Health Information Profile - application of

the method

(@) Tunisia: A time comparison 1966 - 1994

The VHIP presents each of the five domains of health as a radial segment of a
cireular graphic display. Each of these segments is subdivided in several smaller
segments representing a specific measurable of that health domain each of which is
marked off in a 10-point scale in which 1 (periphery) is defined as a situation
requiring improvement urgently, and 10 (centre) as a “satisfactory” situation. At
present, about 80 measurables are incorporated into the information system and
others will be added in due course. The data availability, however, varies considerably

between the 200 countries in the data base.

The totality of a country’s health status is visually presented in a way that allows
comparisons to be made berween the five domains and their measurables in a
variety of respects, between countries, or between the health status observations made
in one country at different times. Such an analysis will result in the formulation of
hypotheses as to causal relationships between the health domains and their
measurables, which have to be tested by investigative studies.

The following figures show some further examples and features of the VHIP
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(b) Tunisia 1994: Accessing the details

All input data are preserved in a structured data base which enables the user to
track back, step by step as far as the available data will allow, from the high level
indicator value to the individual contributory observations or estimates at the most
basic level.
Expert statements as free text or as quantitative estimates can easily be incorporated
nto the underlying information system.
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T'hs figure shows, for Sri Lanka, a comparison of the highly aggregated national
health profile with that of a specific district: Gampala, in 1981. Thus it is possible to
do a district specific analysis of the health situation in a country revealing a more
detailed picture of the actual problem landscape within a specific country.
Intervention options will therefore vary under certain circumstances from district to
district.

The following two figures allow comparison to be made between another district and
the national health profile of Sri Lanka and between the two districts themselves.
Due to the underlying information system a wide variety of comparisons between
countries, regions, districts etc. even at different times is possible, provided the data
are available and reliable.
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(d) Sri Lanka 1981: Another national - district comparison (I1)
As Figure 7 (c), but for the Puttalam district.
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«“Knowledge-based” assessment of health is therefore an area for
further research and development. Valid observations about health as-
pects of a community, district or country, made by local or expert ob-
servers, and justifiable insights, would constitute real “knowledge”, even
if this knowledge did not take the form of numbers. But it would be
vital that these inputs be subjected to tests of consistency, and be han-
dled objectively and systematically. Recent technological innovations
and developments make it possible to make effective systematic use of
verbalized “knowledge” expressed in the form of natural language. Itis
also possible to employ techniques that, in effect, allow the logical im-
plications of such expert insights to be explored and understood. The
use of such “knowledge-based” technologies and “knowledge maps” in
the health field may offer the kind of development that is now needed.

Health data interpretation is a challenging area for further research
and development. Health related data may vary in time and space.
New technology to facilitate such data capture, display and analysis
includes remote sensing and geographical information systems (GIS).
This type of data can become the basis for useful research in certain
operational problems. With sufficient reliable data about the spatial
location of dwellings, schools, markets and water sources, and also about
the occurrence date and location of cases of a communicable disease, it
is feasible to determine the “operational” - as distinct from the biologi-
cal - mechanisms for the transmission of the disease, the evolution of its
case occurrences and its spatial spread and translation. Pattern analysis
is a tool in such studies, which have been carried out with, for instance,
chickenpox and measles epidemics, and feral rabies epizootics. Given
possible outbreaks of communicable diseases for which neither vaccine
nor antimicrobials are yet available, this kind of information can be
used to plan geographical and community control programmes. It can
also throw light on the “operational” characteristics of the spread of
communicable disease.

Modelling and simulation research that aims to make a lasting con-
tribution to reducing global health problems needs methodologies to
assess health status, to assess the relevant factors affecting health, to
describe potentially interacting variables outside the health sector and
to tackle “complexity”. Much of the data and other information needed
are not readily available. Many of the factors and variables may not be
measured directly and in any case cannot be expressed quantitatively.
Complex systems do not yield to analysis by the classical approach of
disaggregating their component parts. Studying what these parts do in
isolation is not useful. Complex systems behave in a way that is deter-
mined by how the different components are interconnected and by the



interactions between them. So by disregarding the effect of the interac-
tions, one loses any chance of actually understanding how the system
works and how it will respond to external interventions. It is not feasi-
ble to do experiments on the entire health system to test the effect of
different large scale interventions, say: such an experiment would be
too costly, too dangerous or wholly impracticable. Nor until very re-
cently, was there any way of studying these sorts of systems as complete
structures. The emergence of computer power, especially that based on
massively parallel processors, has changed this situation by allowing the
possibility of more realistic modelling of such systems. With such a
model, simulations can be carried out that are equivalent to experimen-
tation in a laboratory.

Priority setting methodology is, finally, one of the most important
areas of research to improve the methodological support to global health
development. The Research Agenda Background paper discusses crite-
ria for priority setting, pointing out that some of the most important are
non-numerical and call for human expert judgment that could be de-
scribed as “knowledge-based”. When considering priority setting to-
gether with resource allocation, the concept of “constraint” analysis may
be applicable. Constraint logic programming is a “knowledge-based”
technology that uses a further development of logic programming. The
resource allocation problem may be further served by using a special
kind of model, the “knowledge map”, that assesses the impact of vari-
ous criteria, taking into account how they combine and interact, and to
what effect. Applications in health situation analysis also exist for the
“knowledge map” methodology, focussing on both positive and nega-
tive aspects. Health “deficits” are those components which should re-
ceive priority attention. Technologies based on constraint logic pro-
gramming are now coming into use for industrial purposes where best
possible use of resources is vital. It seems appropriate to envisage their
use in the global health research arena, where the problems are more
far-reaching and the available resources relatively more constrained.
Such methodologies have to be adapted to take into account the fact
that “priorities” in health are a combination of objective assessment
and the subjective perception of priority.
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7.

Implementation of the Research
Agenda System

Strategic concept and design

In order to mobilize the entire scientific community and partners to
implement a Research Agenda in support of global health development,
it is proposed to initiate and sustain a systematic, dynamic process of
dialogue, joint planning and multidisciplinary participation in research,
making fullest use of modern information and communication tech-
nologies, and acting through a global network of “intelligent” research
networks that address the major research imperatives and opportunities
in all domains affecting human health. The strategic concept for imple-
menting the Research Agenda, including “feedback loops™ in the self-
sustaining process, is schematically represented in Figure 8.

Planning Network for Health Research
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It is recognized that, at the centre of the research planning system, it is
desirable to have an “intelligent” entity acting as the “engine”, “catalyst”
and “custodian” to help coordinate and inspire system development, to carry
out research planning tasks on behalf of the network of partners, and to
hold or facilitate ready access to new knowledge, methodologies and results
of scientific research - in short, a planning network for health research. The
planning network will help the scientific community and other partners in
health development to carry out specific research planning tasks, including:

+ Analyses of current world health and development conditions and
problems - the “status quo” versus what is desirable and achievable
- the health “gap”;

+ Identification of what is known and not known - the “knowledge
deficits” facing problem resolution, including barriers to use of ex-
isting knowledge;

+ Identification of what the Research Agenda refers to as research “im-
peratives” and “opportunities”, and ultimately “priorities”;

+ Development of new knowledge, methodolc;)gies and approaches that
contribute to problem solving and ultimately to better health.

The network will also help the scientific community and partners
ensure successful “outcomes” and “products”, notably in the form of:
» Research and development (R&D) results;

» Research capacity building; and

» Life-long competencies and creativity.
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Figure 8: Strategic concept for implementing the Research
Agenda

Implementation of the Research Agenda will require a clear strategy. This figure
shows how the key components of the research planning and evaluation process fit
together and how their relative weight changes from an initial phase to a self-
SUSLATNING process.

This process is based on a detailed analysis of health status and the recognition of
deficits, the identification of imperatives and opportunities for global health research,
and the transfer of this knowledge to programs which aim to reduce the health
deficits. Monitoring the effects on health status of measures implemented as a result
of the research closes the feedback loop. A new cycle begins with a new description of
the health status. The Planet HERES approach integrates strategic research
planning techniques and telematics to facilitate this process.
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A visual presentation of this continuing and dynamic process is con-
tained in Figure 9.

To set such a process in motion, the Advisory Committee on Health
Research, acting on behalf of WHO, has sponsored an initiative which is
referred to, for convenience, as “Planet HERES”. Although “Planet
HERES?” is an actual, operational project, the concept it represents is
“non-proprietary” and the methodologies it develops and uses are in-
tended to belong to, and be used by, all.

“Planet HERES® (Planning Network for Health Research) has been
established to initiate work on research planning processes and net-
works, and to reach its design goal of improving such processes by:

+ enabling computer-supported discourse among members of a health
research community;

+ improving the utilization of existing knowledge and providing ac-
cess to various types of knowledge resources, (e.g., data bases),
through information broker technology; and

« strengthening individual research capacity and empowering indi-
vidual researchers with knowledge assessment and compilation
through individual work spaces.

“Planet HERES” propose to make use of telematics as an enabling
technology for globe-spanning, regional and national research planning
processes. Telematics services support a synchronous and asynchro-
nous exchange of multimedia information, such as printed text, figures,
graphics, videos and other means of illustration.

“Planet HERES” has already begun to undertake work designed to
illustrate the implications of the present global development trends and
to provide the ACHR-System with a support system by which to evalu-
ate possible (health) effects of various political, social, environmental,
and economic measures, and to elucidate areas in which more research
is needed. This includes the evaluation and validation of knowledge and
knowledge transfer deficits, which could lead to a priority list for health
research. To facilitate visualization and analysis, a “Health Profile” has
been developed (see Chapter 5 and Figure 7). This approach will enable
health research priority setting activities to be described and documented
in terms of transparent processes. This includes time schedules, partici-
pant and contributor lists, time tables for review and endorsements. Itis
envisaged that the outcome of “Planet HERES” will promote on-going
operational health research planning and networking capable of gener-
ating a global consensus among participating scientists in defining health
related research priorities for WHO. “Planet HERES” will also serve as
an “intelligent search engine” platform or catalyst to help put together
existing and new forms of research institution networks, linking “North-
South”, “East-West” and “South-South”, as described further below.



| Continuous Planning of
Global Research Strategies

Monitoring of 7 Development and Implementatio
Global Health Status ) of Health Policies

Identification of

AN Global Research Imperatives

Monitoring of Application and Utilization of
Global Knowledge Status Research Results

Permanently Acting
Intelligent Research Networks

Figure 9: Dynamic processes involved in identifying health
research imperatives

Identifying global research imperatives will require two separate ongoing activities:
continuous systems planning will monitor the global health situation and identify
research opportunities; permanently acting scientific communities will monitor the
state of the art of existing knowledge, establish how this can be used, and identify
where new knowledge is needed, leading to new research initiatives. These scientific
communities will be linked and supported by means of information and
communication technologies in so-called Intelligent Research Networks (IRENE:).
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Intelligent Research Networks (IRENEs)
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It is proposed to develop a worldwide “intelligence” network - “intelli-
gent” in the sense of dealing with knowledge and experience in a ra-
tional, informed and intelligible manner - by enlisting existing institu-
tions and networks, and designing new and more effective networks
and partnerships, using modern information and communication tech-
nologies. For convenience, and not for any “proprietary” purpose, these
new-type or augmented networks are referred to as “IRENEs” for “In-
telligent Research Networks”.

An Intelligent Research Network (IRENE) can be described in the
following way: the global network will itself be composed of a series of
networks built around common themes and purposes, and dealing with
such critical issues as population, urbanization, water and nutrition,
environment, microbial threats, health systems and education, as de-
scribed in Chapters 3, 4 and 5 above. To organize these networks, it will
be necessary to form consortia of the most competent interested and
involved scientific institutions, donors and other partners, as indicated
further below. To ensure the global and regional coherence and devel-
opment of the overall system, it will be necessary to identify among the
many participants a few of those institutions that are willing to carry
out responsibilities as regional “hubs” serving the global network. They
will foster collaboration, facilitate information access and exchange, and
carry out monitoring and evaluation duties. A small but definite por-
tion of the resources mobilized for research activities of the network
participants will need to be made available for “overhead” support costs
of the regional “hub” institutions carrying out these systems mainte-
nance function. Conceptually and organizationally, therefore, the net-
work is global, but it is composed of purpose-oriented consortia and
networks, and it is supported by regional “hubs” to ensure coherence of
the overall network system. The concept of Intelligent Research Net-
works is illustrated in Figure 10.

The global research network will not require the establishment of
any large, new institution, with all the expenses which that would entail.
The network will be based mainly on WHO and other existing partners,
with modest institutional strengthening for those carrying out particular
network responsibilities. Nor does the global network envisage central
dictation or determination of what research activities different institu-
tions must undertake, although it is expected that sponsored research
will contribute toward internationally defined health development ob-
jectives and health deficit or problem solution. The assignment or shar-
ing of research activity responsibilities will result from communication
within the web. Thanks to modern communication and informatics tech-
nology, the management of the system and its data bases will remain



