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FOREWORD 

This background paper has been compiled and edited by the WHO secretariat from 
individual contributions, solicited from international experts, principally members of 
the Global Advisory Committee on Health Research. They reflect the intensive 
discussions that have taken place in the Global and Regional Advisory Committees as 
well as in the scientific community generally, on the need, scope and context of health 
research. 

The principles and concepts presented in the document, including the main research 
thrusts (chapters 3 and 4) constitute a framework for policy based health research, a 
subject of serious consideration by WHO,s governing bodies during the last few years. 

Progress in health is intimately bound up with socio-economic development, for which 
science and technology is essential. Equally, research for health is an important 
component of general research and development policy, itself the subject of intensive 
study within the United Nations. The global situation in the field is also reviewed 
(chapter 5). 

As far as possible, editing has been minimal to preserve the original flavour of each 
contribution, retaining the specificity in approach and emphasis, characteristic of this 
complex field. This broad based approach will, it is hoped, contribute to the debate in 
the Technical Discussions and beyond. 



Chapter 1 
THE WORLD HEALTH SITUATION: AN OVERVIEW 

t is now widely understood how much the socio-economic environment may influ-
ence public health, even though the precise nature of interlinkages between various 
determinants may not be sufficiently elucidated. 

The South has witnessed, along with its demographic explosion, the persistence of 
chronic problems plaguing the education, food and housing sectors. In addition, more 
acute situations have emerged over the last few decades, in relation to employment, 
migration, trade and degradation of the physical environment. 

The North has enjoyed a rising level of affluence, the side-effects of which have made 
a sizable impact on public health: overeating, overdrinking, smoking, pollution, drugs, 
road accidents and related ills of industrialization. 

Despite these problems, health levels have continued to improve and the north-south 
gap in the health sector is a large one: average life expectancy at birth for the 36 least 
developed countries is 48 years versus 72.3 years on average for 36 industrialized 
countries; maternal mortality ranges from 2 to 1100 for 100 000 live births, a 
differential of more than 500. In view of such disparities, a closer look at spatio-
temporal development trends would be warranted. 

1.1 Global trends in demographic and sodo-economic developments 
The world population has passed the five billion mark and is growing at an annual 
average rate of 1.73%, with a ratio of 4 between North and South (0.5% versus 2%, 
approximately). Many African countries wil l see their population double within 20 
years, whereas in many Asian countries the crude birth rate has declined. 

Urban growth continues at a high rate in developing countries. It is estimated that by 
the year 2000, urban areas wil l contain half of the world population, approximately. 

Population movements are taking place on a massive scale, especially in Africa, as a 
result of environmental, political and economic disturbances. Close international со' 
operation is increasingly necessary to solve problems related to migration, employment 
and housing. 

The South, with more than three quarters of the world population, accounts for less 
than one quarter of its Gross National Product. The rate of growth may be high, as for 
example in newly industrialized countries, but is often mediocre or negative, a problem 
compounded by serious flaws in distribution policies. Despite all the economic 
achievements, the fact remains that more than half of the world population belong to 
countries with an average GNP p.c. below 500 US$. 

The South is facing severe socioeconomic dislocations particularly in Africa, which 
has suffered from a terrible drought and in Latin America which has experienced its 
most severe recession of the last 50 years. Deterioration in the debt situation and the 
terms of trade is such, that developing countries cannot sustain adequate export levels 
to pay for essential imports and service their foreign debt. 

The adverse effects of the economic recession on health status have been most evident 
among the most vulnerable population groups, in particular children and women. 



Reliable data is available to show a marked deterioration in the nutritional status of 
young children in many countries, especially in Africa and Latin America, where the 
rate of per capita economic growth is negative. 

1.2 Trends in health status 
Infant mortality, an important indicator of health status for the community as a whole, 
shows marked regional differences, a large majority of the countries in Africa and 
South'East Asia having rates higher than 50 per 1000 live births. The situation in 
Africa is particularly serious with many countries having rates in excess of 100 per 1000. 
Nevertheless, an encouraging trend has emerged over recent years with improvement 
in this indicator as well as with decreased mortality rates among children below five 
years of age. Maternal mortality in developing countries accounts for a third of all 
deaths of women of reproductive age, the risk being 50 to 200 times greater than in 
developed countries. During recent years improvements have taken place in many 
countries with low rates but there is no evidence of improvement in countries where 
the risk is high. Life expectancy has improved appreciably overall, and though 
information is not always available, it is probable that many Member States have 
achieved a life expectancy of more than 60 years. The differential patterns of infant 
mortality appearing in various regions such as Africa and South East Asia are naturally 
reflected in life expectancy profiles. 

Nutritional status of the population, more specifically of children, is appropriately 
measured by birth weight and by weight for age. The target of at least 2500 g. for 90% 
of newborn infants has been reached in a large number of countries, pending its 
achievement worldwide. Predictably, the acquisition of objective data is very difficult, 
most existing information being derived from hospital-based deliveries, not from 
population related measurements. 

In many countries of the African, South East Asia and Eastern Mediterranean regions, 
infectious and parasitic diseases, in association with malnutrition continue to be major 
public health problems. They cause much of the mortality among infants and children 
and keep life expectancy short. The situation has tended to change rapidly over recent 
years in several countries. In addition to these diseases, the non^communicable diseases 
associated with ageing, life^style and behaviour are posing serious problems. In all 
industrialized countries, whether North or South, they predominate, especially cardio-
vascular diseases, cancer, other degenerative conditions and mental disorders. The 
recent emergence of the AIDS pandemic has affected all countries of the world, 
regardless of their level of development. I t is estimated that between five and ten 
million people are now infected, with approximately one twentieth of that number 
being actually ill. 

It is estimated that approximately one quarter of the deaths occurring in the world 
every year are due to cardiovascular diseases. These are especially important in the 
industriatized countries in which they account for about one half of all deaths. Recently 
cardiovascular mortality has been decreasing in many of these countries, although in 
some countries in eastern and southern Europe it has been rising. Hypertension, the 
most common cardiovascular disorder, affects 10% to 90% of adults in different 
countries. In respect of cancer, the International Agency for Research on Cancer 
(IARC) recently (about 1980) reassessed the frequency of major cancers throughout 
the world. Cancer of the stomach is found to be the most common neoplasm for both 
sexes, with high incidence rates in Europe, East Asia and South America. Lung cancer 
has been increasing sharply, occupying the second place for both sexes together, and 



first place for cancers in the male population. Breast cancer takes third place (first for 
women) and colon'rectum, fourth. ТЪе second place for women and fifth for both sexes 
is held by cancer of the cervix uteri. 

Wi th the present rising trend in smoking by women, neoplasms are likely to become 
even more prevalent among them in the near future. 

The problem of injuries constitutes a major public health issue, with vast individual, 
social and economic consequences. Some 2,7 million deaths from injury and poisoning 
are reported yearly worldwide, two million of which occur in developing countries, and 
result in considerable loss of potentially productive years of life. Motor vehicle 
accidents rank first in causality, followed by domestic accidents, including falls, burns, 
poisonings and drowning, which are particularly important among young people and 
the elderly. 

A n emerging problem in many countries is the disabling condition of chronic mental 
illness. As a result of the changing age structure in several populations ( increasing child 
survival and longevity), the prevalence of chronic schizophrenics (starting typically at 
age 20) and that of dementia (typically occurring in the elderly) is rising. Another 
trend common to all regions is the breakdown of traditional family patterns, leading to 
decreased ability to cope with stress and the consequent increase in mental distur' 
bances. 

The frequency and severity of health problems related to alcohol and drug abuse 
continue to increase in many countries, particularly in the developing world. In 
addition to the heroin and cocaine abuse in North America and Europe, these drugs 
are now beginning to penetrate into some countries of Asia and Africa. The spread of 
AIDS through the use of contaminated needles for intravenous injection of heroin, 
amphetamines or cocaine has been reported from several countries. 

Tobacco smoking has been estimated to cause some 2 ‘ 2.5 million premature deaths 
yearly worldwide, with 600,000 new cases of lung cancer being due mainly to cigarette 
smoking. In most industrialised countries smoking trends are decreasing as a result of 
public information, education and legislation, whereas in most developing countries, 
smoking is on the increase, thus further widening the gap in health status between the 
rich and poor countries. 

1.3 Trends in health systems development 
The concepts of primary health care as a key to health systems development have been 
almost universally accepted; yet evidence of public commitment to the implementa-
tion aspects is often lacking. Problems reported include under distribution of respon-
sibilities and inadequate orientation of health workers to primary health care, with 
continuing emphasis on curative services. The community is often insufficiently aware 
of the role it should play and is frequently willing to accept competing demands for 
expensive tertiary care. The lack of resources to develop preventive and promotive 
health services is likely to erode the confidence and commitment of health workers and 
the community to primary health care. In order to resolve these difficulties, several 
countries are attempting to re-orient their health workers, to mobilize opinion among 
influential leaders, and to give priority to the improvement of health infrastructure, 
especially in rural and perturban areas. 

Significant expansion of community health care facilities has been achieved in many 
areas, with the introduction of new categories of health manpower, such as community 
health workers, village health aides, and multipurpose workers. Concurrently, in-



creased emphasis is being given to decentralization and strengthening of district health 
systems. The delegation of authority to the lowest feasible administrative level is 
considered a critical step to improve planning, organization, coordination and delivery 
of primary health care. 

It can facilitate decision'making at policy and managerial levels, enhance community 
and multisectoral action, and improve the referral mechanisms, resulting in a more 
efficient use of resources. 

Several countries are promoting coordinated action among different sectors to improve 
health, particularly for underserved or vulnerable groups. For example, health pro-
grammes are linked with improvement of female literacy in several countries of Africa, 
with school education efforts in Eastern Mediterranean countries, with housing, water 
and sanitation as well as with nutrition in many developing countries. Health 
promotion related to life-styles and environmental hazards in many developed coun-
tries is aimed at high-risk population groups. 

In addition to the traditional concentration of efforts in education, nutrition, water 
and sanitation, collaboration in areas such as road safety, housing, food safety, 
agriculture, safer use of pesticides and other chemicals, workers, health, and anti-
smoking action is also being increasingly pursued. 

Policies and mechanisms established to promote and foster intersectoral action vary 
greatly. A t the central level, in most countries, the ministry of planning is generally the 
focal point for intersectoral coordination. Interministerial bodies or specific commit-
tees at the central level, such as the national health councils or commissions existing 
in several countries, are important mechanisms for intersectoral collaboration, as are 
high-level legislative and executive organs. In some instances, the Prime Minister 
chairs a broad-based organisation such as a Social and Economic Development Board; 
in other instances, the National Health Council includes representatives from other 
sectors, such as labour, education and youth, rural development and social services. Few 
developing countries have projects on health promotion, but many, especially among 
the rapidly industrializing countries, show a growing concern for this aspect; and 
greater attention is being given to the evaluation of environmental impact. In the 
developed countries, this is generally well established. 

A related area of concern is the managerial capacity of health systems. In addition to 
the decentralization and coordination aspects mentioned earlier, there is a need to 
strengthen the roles of ministries of health, in particular their ability to co-operate with 
other sectors. 

The drafting of health policies has received increased attention in several Asian 
countries as well as participatory planning. The general trend is towards developing 
comprehensive systems rather than tackling isolated aspects of management, such as 
information or evaluation. Notable among the many efforts made by countries of all 
regions to improve management are those for clarifying roles and responsibilities, 
increasing the use of health systems research, establishing criteria for assessing the 
adequacy of new technologies, reforming legislation, and strengthening supervision. 
There is widespread recognition of the need to increase managerial skills of health 
personnel at all levels, and most countries are pursuing short or long-term training 
activities aimed at strengthening the administrative capacities of management teams 
at local and regional levels. 

The formulation and analysis of health manpower policy has emerged as a growing 
concern in several member states. Unt i l recently, the long-term economic consequen-



ces of health manpower development policies and plans were generally overlooked, 
despite the fact that manpower accounts for 60% to 70% of the recurrent costs in a 
national health budget. There is now a consensus about the urgent need to ensure the 
relevance of manpower to the requirements of the health system, to avoid imbalances 
in the production of professional health manpower, especially with regard to physi-
cians, nurses and dentists. Such imbalances usually reflect weakness, evident in a large 
majority of countries, in health manpower policies and planning. In most developing 

of being developed. In some, there is an attempt to adapt the planning so as to improve 
the balance between the production of physicians and other allied health workers and 
the capacity of the public and private sectors to absorb them. In many developed 
countries, for example in Europe, the number of admissions to medical schools have 
been regulated and limitations have been placed on the number of specialists, through 
the effect of such measures wil l only be perceived after an appropriate lag time. 
Concurrently, there is a definite trend to improve the quality and proportion of 
physicians working in primary health care. Few countries have a manpower distribu-
tion pattern that matches community needs, especially in rural areas and urban slums. 
A l l too often, 80% of trained health personnel work in the cities although 80% of the 
population may live in rural areas. Many member states in the developing world also 
continue to experience shortages of certain categories of health workers. 

Specific measures being taken to achieve a more equitable distribution of manpower 
in urban and rural areas include: mandatory service in rural areas for all graduating 
health professionals; improvement of living and working conditions in difficult areas; 
and financial incentives and career opportunities. Yet, few countries have managed to 
achieve much progress in these areas. Small countries and those with unstable socio 
economic environments continue to suffer from ‘brain'drain,. 

A critical review of the relevance and adequacy of training has led to the general 
recognition that traditional education in schools of public health and community 
medicine is not adequate. Emerging priorities point to subjects such as accountability 
for the use of resources, educational implications of new technology, the changing 
needs of society, and ethical and economical aspects of health. 

The optimal use of existing resources and mobilization of additional ones are areas of 
critical importance to the implementation ofhealth-for-all. In a majority of developing 
countries, the priorities for resource allocation focus on health programming for 
vulnerable groups, particularly children and women, and to primary health care. 
However, adequate financial plans are often lacking. 

In the industrialized countries, cost containment for health services has become a 
critical objective, entailing an increase in cost sharing and the imposition of ceilings 
on public health expenditures. 

Several developing countries have also accepted the concept of cost sharing, and more 
generally are searching for new ways to generate resources for health. These include 
community financing schemes and expanded insurance coverage. In addition, man-
power resources can be mobilized, for example, by training and using volunteer health 
workers. 

The proportion of GNP spent on health varies widely, from more than 10% for the 
more affluent countries, to approximately 2% on average, for the least developed ones. 
The significance of such figures, as well as those pertaining to primary health care, is 
of limited value and should be considered in relation to spatio-temporal trends of 
health status. 



Chapter 2 
HEALTH POLICIES, PRIORITIES AND RESEARCH 

2.1 Health policies 

Health problems originate in the need for protection and maintenance of health, for 
its improvement through, for instance, nutrition and education, for the reduction of 
disease and disability especially in connection with the poverty'related diseases, for 
amelioration or cure by intervention, and for prevention. The need for increased 
investment in health care delivery arises both from discerned need and from demand 
fuelled by greater expectations in the community. On the basis of information about 
the health status of the community, policy decisions must be made about appropriate 
responses. But what are the issues to be addressed by policy decisions? 

Health policy is multidimensional. It is a statement of the targets that have been 
selected: in the maintenance, protection and improvement of health, the reduction of 
susceptibility to disease and of its occurrence, the treatment of disease and disability; 
it is also a statement about the balance of effort to be applied to achieving these targets; 
further, it could well include a statement of the principles for resource allocation to 
achieve the targets. And where resources have to be allocated, issues of target priority 
arise. Health policies may need to offer an indication of the broad disposition of human, 
physical and financial resources to achieve these targets, taking particular account of 
the need for trained and dedicated personnel to lead implementation and research, the 
need to provide a satisfactory career structure for such personnel, and the need for 
suitable facilities by which they carry out the work and advance their careers. 

Planning the best response to health needs assumes that a range of suitable actions is 
already known; if it does not, research and development are required. Such research is 
problem-led rather than science-led, a balance which is more appropriate to the public 
health field than perhaps to other fields of medicine. Solutions to health problems may 
not exist; if they do, their cost may be too high or their implementation not sufficiently 
practicable. The essential infrastructure may not exist. Trained personnel may not be 
available in sufficient numbers. Implementation of the action may require too great a 
diversion of resources from other health actions. Even when none of these constraints 
apply, the consequences of applying the health solution may interfere with national 
activity in other socioeconomic sectors to an unacceptable extent. So, selecting the 
right response, whether it means activating a known solution or whether it requires the 
initiation of a development programme to find a satisfactory and economical solution, 
frequently involves a research action: to provide the solution or to determine how, in 
the light of multi'Sectoral interactions with health, a known health action can be 
effectively applied without causing unacceptable consequences outside the health 
sector. Making such a selection, and doing so preferentially for specific health problems 
against a background of perhaps many others, is the province of policy. 

Where research is needed, policy decisions also concern more general issues that 
operate differently in different aspects of research: biomedical, epidemiological, 
operational, social, systems, technology. To what extent should research be science-led 
or problem-led? It is widely felt in many countries with extensive medical research 
programmes that at least some biomedical research - perhaps a large proportion -
should be led by the ideas of active researchers rather than being strategic, or problem-
led. One rigorous study investigated the efficiency of targetted research as opposed to 
basic research as a means of developing effective medical treatment and concluded that 



in a number of significant advances in the treatment of cardiovascular and pulmonary 
diseases since the early 1940s, 41% of the essential work came from research which was 
not clinically oriented.) Even in the context of the urgent needs of developing 
countries, basic science'led research cannot be dismissed as cost-ineffective, and also 
because of the need for well-motivated researchers who, to some degree, develop their 
talents by following their own ideas. A proportion of effective basic-science researchers 
wil l shift into targetted research at some stage in their careers and these wil l bring 
valuable experience to the research they then undertake. Additionally, it can be 
recognised that research is, to some extent, an ‘art of the possible’, so not all problems 
can be sensibly tackled at the moment. The balance of resources allotted to science-
led research must be taken as an explicit policy decision. 
Most other aspects of research would be, by their nature, mainly concerned with the 
discovery, invention or innovation of a suitable solution to discerned problems, 
whether as a short-term response say, or through development of a more strategic 
solution that would offer a longer-term but possibly more effective result. And what is 
the basis for deciding between, for instance, research on diagnostic tools and therapeu-
tic drugs and research on vaccines? Clearly time span, cost, net benefit to the 
community, availability of suitable researchers, potential benefit in terms of research 
staff development, possible transfer of the results to other applications : all enter into 
the decision, and the task of resource allocation has again to be faced. The role of policy 
is to specify the broad principles on which such decisions wil l be made. 

But the implementation of health policy raises other particular problems: of resource 
allocation and of priorities. It is difficult to escape the fact that health is multU 
sectorially determined. 
Optimising the use of limited resources must be investigated multisectorially, because 
individual isolated interventions to improve health may have unacceptable conse-
quences outside the health sector, and because activity in other sectors may interact 
unfavourably on actions within the health sector. Planners therefore need a method' 
ology for resource allocation that takes account of consequences outside the health 
sector due to their actions. (Indeed, some countries have taken a step towards this 
strategy by successfully treating health policy as part of general national development 
policy rather than as considered in parallel or in isolation.) The consideration of 
resource allocation in this way leads to a recognition not only of what is desirable, but 
what is practically possible and acceptable; as a result, it can be seen that formulating 
a health policy is an inherently iterative process. 

2.2 Health Priorities 
A similar situation applies in considering priorities. Priorities express the preferred 
order of implementation of actions. Policy should also establish the principles on which 
priorities are set but is not helpful to attempt to decide policy on priorities, even in the 
broadest terms, without consideration of what is possible and practicable; “a” priority 
is not necessarily the same as “the” priority. The former implies a recognised degree of 
urgency and desirability; the latter constitutes the result of the consideration of how 
resources should be allocated in order to maximise the cost-benefit achievement of the 
policy decision. For instance, if research is needed to solve a severe problem, it is 
essential to see a reasonable likelihood of success in return for a reasonable investment 
before assigning a high priority to solving the health problem and embarking on the 
research. 
In the light of this situation, it is desirable to establish an objective basis for the 
determination of priorities, which depends on a multidimensional evaluation that 



takes into account: scale of the problem; urgency; likelihood of a solution; cost and 
duration of any necessary research; the magnitude of any likely consequential costs 
(can the solution be afforded?); conflict with, and benefits or disbenefits to other 
sectors (if a treatment requires the geographical concentration of a naturally dispersed 
population, agricultural production may suffer): which are only some of the factors. 

Scale and urgency are two fundamental factors. Accordingly, a need exists for 
epidemiological and socio-economic information that bears on such factors, to be 
acquired by survey and assessment, and for health statistics generally. But are analysts 
and planners adequately prepared to cope with the information obtained? Can 
assistance be offered? This is one area in which methodological support 一 and some 
further research 一 is needed, because the effective use of resources must depend on 
reliable information and valid conclusions about what has been revealed by the 
information. Quality assessment, validation (and where necessary, correction) and 
proper statistical analysis of data is essential as a first step to informed interpretation. 
(Valuable tools in the form of ‘Expert System” interfaces to computer statistical 
packages can provide powerful assistance to statisticians and planners in obtaining full 

collection.) 

Various approaches to setting priorities have been proposed, for instance, in cost' 
benefit terms: those problems that are realistically amenable to solution on a reason-
able timescale, whose solution would reduce the pressure on the health delivery 
services and be likely to most reduce the costs of the service; or on the basis of ‘the 
greatest good for the greatest number,; or matched to the incidence of disease in the 
light of a careful consideration of the age-relation involved. Since obviously optimum 
solutions are rarely available to meet identified problems, and since resources are never 
adequate to meet requirements, research is needed to ensure that solutions are made 
available, that the most beneficial solutions are chosen, and that these are used in the 
most effective way in the light of national requirements and resources. The health 
system cannot do without research. It cannot, therefore, do without researchers, and 
it is at this stage that the balance of provision should be considered for the resources 
needed for research: institutions, personnel, training resources, career structures. 

One applications area requiring a significant investment in personnel is the educa-
tional encouragement of health-promoting behaviour, which may also include educa-
tion for improved nutrition. The importance of organising the effective dissemination 
of appropriate knowledge in a way that ensures its effective use is illustrated by the 
results of a study of a community's perceptions about oral rehydration therapy (ORT) 
in infantile diarrhoeal disease. It was found that, after a programme of dissemination, 
most of the community knew about ORT, a much smaller proportion used it, and a 
much smaller proportion again used ORT effectively. Clearly, this aspect of disséminât' 
ing the results of research and influencing behaviour would seem to require more 
sociological and educational insight than is currently available, which demonstrates a 
need for investigational work in this area. Resource investment in health^behaviour 
control, adequately underpinned by research on how this can best be done in the 
community concerned, is evidently a significant option for health policy. 

2.3 Heolth Research 
Research in basic biomedical science must continue to be strongly supported, at least 
where the resources can be made available; this message comes very positively from all 
countries which have invested strongly already. But public health research is mainly 



focussed on strategic and applied research. It is primarily concerned with the health 
needs of the community as a whole - including the services provided to meet those 
needs. Research in health technology wil l have a growing role; sociological and 
epidemiological research wil l provide a ‘window’ on many problems that wil l clarify the 
nature and scale of the problem and offer, in some cases, a clear lead as to appropriate 
public health actions. A need also exists for research in a variety of methodological 
matters in order to provide the took with which planners can advise on or decide 
priorities and allocate resources; for the operational ‘research, applications that wil l 
monitor and enhance the effectiveness of new or existing treatments or procedu 
res; and for systems research that wil l allow planners to consider the implications of 
intersectoral influences that concern health. 

Research in the context of public health thus aims to provide all aspects of the further 
information necessary for the effective implementation of a health system. Problems 
in the health sector divide between two categories: those that can be solved by the 
exercise of professional skill in carrying out well'understood technical procedures to 
obtain the necessary information and to implement the appropriate known action in 
response; and those for which important fundamental information is missing which 
cannot be obtained by the straightforward application of well-understcxxi procedures. 
The former requires manpower that has received an appropriate professional training 
in one or other of： epidemiology, behavioural and social sciences, statistics and 
economics. The latter requires the existence of a cadre of motivated and well-trained 
researchers 一 whether in the biomedical, epidemiological, methodological or systems 
specialties. Accordingly, it is important to distinguish between technical investiga-
tions and implementations on the one hand and research on the other, because the 
personnel training requirements are quite different. 

This underlines the fact that, in considering the resources that health problems require, 
resources which are invariably inadequate to meet all needs and expectations, the need 
for an infrastructure of trained personnel - professionals and professional researchers, 
with established mechanisms for their training, resourced institutions within which 
they wil l work and career structures ahead of them - must not be minimised. 

It is perhaps unnecessary to comment on the importance of research in epidemiologiy, 
supported as it often usefully is, by sociological investigations. Again, the need for 
factual data about health problems, and the task of resource allocation, generates a 
need for many straightforward professional investigations leading to the acquisition of 
information about health status; but additionally there is often a need for highly 
innovative thinking in epidemiology, that will for instance identify likely sources of 
infection or clarify operational mechanisms underlying the propagation of commun“ 
cable disease or say, lead to recognition of environmental hazards. Epidemiology is, in 
a sense, the science underlying the applications oriented activity of public health, and 
its detached, community-scale view of health problems is a powerful aid for health 
development planners. Its raw material is the data it collects; its further skills lie in the 
interpretation it can bring to a complex mass of numerical and qualitative information. 
To some extent, formalising the presentation of data, for example by using standard 
statistical procedures, wil l in itself immediately provide the knowledge required. But 
often the process of further interpretation requires special expertise in the form of 
innovative thought and analysis (as in the example of recognising the role of retrovirus 
in weanling diarrhoeal disease). Researchers in this situation can receive some degree 
of support from recent developments in the field of ‘artificial intelligence,, but there is 
no substitute for the presence of the epidemiological expert with a flair for the necessary 
originality of approach. 



Technology contributes to health in many areas: primary health care in the field, 
support of the disabled, clinical and laboratory medicine 一 through diagnostic and 
therapeutic medical equipment, community-health surveillance through information 
technology, and in many other ways. Its use needs to be taken into account in health 
policy because of the potential benefits, but also because of the potential costs, the risks 
of unsatisfactory utilisation and the skilled manpower needs for proper support and 
maintenance where the equipment is complex. Research in health technology is very 
much applied and engineering research which covers such a wide range of enterprises 
and specialties that generalisation is difficult. What can be said though, is that the 
health technology suitable for use in developing countries, requires a specialised 
approach to avoid such problems as mentioned above. A few specialised centres are 
being established to train technical personnel in the design and production procedures 
that have to be used (and further developed) to maximise the benefit, minimise the cost 
and optimise the field performance of (especially high-) technology equipment. There 
is a place for simple technology, often based on the use of subtle and sophisticated 
design principles in developing countries; they should also be able to benefit from 
properly selected and evaluated, appropriate high technology. But this is only feasible 
if the country concerned recognises the need for research and development in this area, 
for its own purposes, and for the production of trained specialists in its own country. 

Research directed towards Health Systems has very specific imperatives. The ultimate 
choice of priorities in the allocation of resources for health can only be settled on a 
political basis in the light of an informed understanding of what needs exist, with what 
degree of urgency and severity, what possibilities of intervention are realistic, and what 
other consequences wil l flow from action on these priorities. (This is different from 
what is known as ‘operational research’，which is less a research activity than a 
methodology for critical analysis of established or planned procedures or organisational 
structures. Nevertheless, it has a valuable part to play in ensuring all possible 
improvements in the workings of the service responsible for delivering health care.) 

The best help that can be offered is to provide information about needs, together with 
a series of optional strategies for action, in a way that wil l allow rational choices to be 
made in the light of the various costs and consequences of the individual strategies. 
These costs and consequences must take into account the existence of many major 
sectors which interact with health. The appropriate methodology is to provide the 
tools and the information on the basis of which health planners can "try out,, - explore 
一 the costs and consequences of different possible strategies. When a choice is made, 
then the particular strategies can be optimised with the aid of suitable techniques for 
policy optimisation. 

In order for this approach to be effective, health systems research is vital. I t is necessary 
for the methodology of multisectoral modelling of interactions with health greatly to 
be improved, so that realistic and reliable descriptions of the system, as far as it interacts 
with health, can be achieved. It is helpful to recognize that changes in one part of the 
total system, whether due to intervention or to spontaneous changes, may only be 
reflected in other parts of the system at some later time. Education, for instance, can 
have a significant impact on industrial and community health 一 but only after a period 
of time has elapsed. Monetary measures, on the other hand, may have both rapid direct 
effects and, in other sectors, long-delayed consequences. Effects of this type are 
expressed by describing the model as ‘dynamic, rather than ‘static’. 

The overall system is therefore dynamic. It cannot be fully understood by crossectional 
studies, however repeated, because the longitudinal fluctuations in variables (and 



indicators) are in themselves important to the behaviour of the system. In principle, 
this is a case for the use of mathematical modelling. 

Mathematical modelling in health research has had limited input so far to health 
planning. The reasons are well understood: essentially, it has been impossible to 
represent many important interactions and effects in a mathematical way or even to 
express certain important facts numerically. Many significant facts, variables and 
indicators can only be described in verbal statements, not measured. So it has always 
been understood that, however wide the scope of the model of a national health system 
in its socio-economic context, certain possibly significant parts had to be omitted. It 
was not always understood that these deficiencies made the model unreliable or 
seriously erroneous in an unpredictable way. Further, because the models often need to 
represent a dynamic situation, appropriate mathematics were required. This approach 
was rarely used, partly because of the difficulties of obtaining longitudinal - month by 
month, or year by year - information covering a sufficient number of time periods into 
the past; and it was not realised how damaging this deficit could be to the validity and 
reliability of the model. 

However a major relevant advance has now been made, in the form of developments 
in the science of artificial intelligence. It is possible to represent knowledge in the form 
of verbalised facts, relationships and assertions within a computer 'knowledge base’ and 
to manipulate these facts and their implications using computational logic. In this way 
much expert knowledge of experienced workers can be captured, and structured in a 
logical way from which logical inferences can be derived; the combination of the 
original information entered into the knowledge base, together with that obtained by 
logical inference from it, can then be used as a resource to tackle new problems within 
the scope of the knowledge base. 

A further technological development is in hand which wil l allow such (qualitative) 
knowledge to describe (and so, model) parts of a socio-economic or health system. 
Integrating these parts of an overall model with those parts that can be represented 
mathematically wil l yield a vastly more effective comprehensive and potentially 
reliable model. Thus one major and critical deficiency of traditional mathematical 
modelling wil l be eliminated. 

Accordingly, while further research is required, it is now feasible to envisage a more 
realistic model of a health system, having a scope and power which has not yet been 
approached in even the most advanced socio-economic or fiscal model anywhere. Such 
a tool would support the work of planners in exploring the implications, costs and 
consequences of different health development strategies. A knowledge of the (cost and 
consequence) outputs of the realistic study of policy strategies constitutes an objective 
basis for taking decisions not only about the choice of priorities but also about the 
allocation of resources. 

2.4 Research Priorities in the light of health priorities 
Many competing proposals have been made on this topic, but it is perhaps worthwhile 
to comment first on one of the fundamental requirements, needed especially in 
developing countries - namely, informative data, and more specifically : indicators. 
Much has been written on this subject, but there is still a need for satisfactory, complete 
and reliable indicators to aid the planning of health care delivery and the research 
which is necessary for its support. 

To take two examples: mortality is not the only factor contributing to indicators of 
health status of a community; quality of life is another factor, however it is to be 



measured; and performance indicators of health care delivery are often more depend' 
ent on measures of activity than on measures of outcome. In both cases, more 
comprehensive and informative indicators are needed, and careful research is needed 
into the factors that should contribute and the methods by which the necessary data 
are to be collected, validated and where necessary, corrected. The choice of factor, the 
choice of methodology and the choice of information processing are issues that require 
the expertise of planners, epidemiologists, sociologists and perhaps also, information 
technologists and operational researchers. This illustrates the extent to which an 
extensive group of specialists may be needed to support public health research; it shows 
that research priorities may well need to include the establishment and/or continuing 
support of institutions in which such specialists can be trained, can develop careers and 
from which they can perhaps move to other, executive rather than research, posts in 
due course. 

There is undoubtedly a potential contribution from high technology to health care, in 
both developed and developing countries. Prevention may be much better than 
treatment in the long run, but if vaccines are the message, high technology is almost 
certainly the medium. If the technology is an industrial property within an industrial 
country, marketing issues may become dominant. This raises the matter of research 
priorities as seen from the viewpoint of industry. I t is argued that, in areas where a 
greater market demand exists for new therapies, because of the number of people in 
need of better treatment and/or because of the severity of the condition and the costs 
imposed by the problem, innovations are more likely to earn a satisfactory income than 
in those areas where the need is low. 

Something equivalent may be thought to be justified in the public sector consideration 
of research priorities, if "earn a satisfactory income” is replaced by say, "generate a 
satisfactory social outcome’’. Equally, it is valid to look to industry for an indication of 
the factors that ensure a buoyant industry : it is frequently stated that judging and 
meeting a Market' need is often much more important than innovating a product for 
which the ‘market, sees no need. Translated into the present context, research results 
are more likely to be taken up if the planners or health service professionals are already 
aware of a need that is addressed by the research than otherwise. This too, must have 
a bearing on the choice of research priorities. (It is salutory to note a recent estimate 
that, in the very applied field of operational research, a recent survey of 116 projects 
showed that the results of only 12 were actually applied.) 

Priorities in the health sector are set by government, in the light of political pressures, 
preferably on an iterative basis in the light of what is possible and can be realistically 
funded, taking account of any impact from, and upon, other sectors 一 as between health 
care delivery services, basic research and targetted research. Prevention, education and 
behaviour control, clinical diagnostic and therapeutic services, epidemiological and 
sociological investigations, health technology including nutrition, operational re-
search - all have a claim for consideration. 

And whatever the choices, once a decision has been made, implications follow for 
infrastructure including personnel and posts so that for this reason alone, adapting to 
a change of priorities cannot always be made quickly. Decisions lead to sustained 
commitments. They also lead to implications for research priorities. These are most 
direct when government identifies its different targets, and the priorities of these 
targets, most precisely. 

To take a trivial illustration, if government places high priority on, say : education for 
behaviour modification in respect of ORT, on the prevention of specific communicable 



diseases, and on nutritional improvements leading to improved infant growth, the 
planning of research priorities could immediately proceed. Information gathering, 
sociological and educational programmes in connection with ORT (which may also 
involve the study of safe water provision), investigations on the role of various 
preventative measures, vaccine development, nutritional research, for instance, can be 
planned. Time scales and fiscal requirements can be estimated. The magnitude and 
time profile of the growth of manpower needs and training requirements, of institu-
tional structures and their infrastructure all can be determined with greater or lesser 
reliability. And the feedback of information about resource requirements can occur, 
allowing an iterative process of reconsidering priorities in more detail to begin. 

Thus a government's decisions about health priorities lead to, at the very least, a 
structuring of research priorities if only because of the impact on provision of resources. 
But more important, perhaps, is the responsibility of research planners to identify the 
implications of the health policies: in terms of the scientific information, the labora-
tory science, the technological facilities which successful implementation of the 
policies wil l require - and then to assess what research wil l be needed, in what priority 
order. Then it wil l be possible to review the need for trained researchers, physical 
facilities, equipment and infrastructure, against their availability, to allow this targetted 
research to be undertaken. 

2.5 Constraints on health research: institutional and resource 
Whenever health priorities are devised or adapted, and revisions of research priorities 
consequentially take place, it wi l l surely be found that some necessary research 
institutions do not exist and at least some are not ideally suited to the new role 
demanded of them, and that the full extent of desirable resources are not to be 
forthcoming. So what are the requirements in health research that are likely to be 
affected by constraints, and what are the likely consequences; and what mechanisms 
are available to minimise their impact? 

First, research needs researchers. Researchers need training in research methods 
including, very often, training in field work, laboratory techniques and statistics. 
Researchers need a job, facilities, support and motivation. Motivation is an important 
element in the researcher's life; this is dependent on a host of factors that interact with 
the other requirements: job satisfaction - particularly in relation to the importance of 
the work being undertaken, the availability of physical facilities and equipment to do 
the work and an infrastructure of technician and administrative support, ready access 
to relevant scientific journals and the opportunity to attend conferences, the existence 
of a post to pay a salary, and career prospects 一 which may include the need for a clear 
path out of research into a professionally fulfilling job if and as the worker reaches the 
‘burnt out，phase. It is usually important for researchers not to feel isolated, and in any 
case, much research is now multi-disciplinary and appropriate to a team rather than 
simply to an individual (which more readily justifies the purchase of costly equipment). 
So, for the most part, researchers should be grouped together. Often this can be 
arranged 一 in the case of clinical or biomedical research - i n a medical school or, in the 
case of other targetted research, in close contact with those for whom the results of the 
research wil l be relevant and significant. It is also often found helpful for researchers 
to have some limited practical involvement in teaching or otherwise practicing their 
profession. 

But what are the likely consequences if these conditions cannot be met? In brief, 
depending upon which constraints apply： inability to carry through a research project 



on a reasonable timescale; reduced motivation; reduced opportunity for critical 
interaction between collaborating workers and so the risk of a drop in the calibre of 
research; reduced focility for training junior researchers and so for strengthening a 
country、work in a particular field or for building up capability in new fields. It is a valid 
question if an inadequately resourced institution is worth having at all. In conse-
quence, it is proper to consider measures that could minimise the effect of these 
constraints : specifically in the matters of training, support staff and infrastructure, and 
constraints due to insufficient or inadequately resourced institutions. 

The matter of training has several important facets. Inadequate training leads to wasted 
effort and lost investment, yet the facilities for research training within developing 
countries in particular special fields may not be available; promising recruits to a 
research career must then be sent abroad. Special care needs to be taken in choice of 
an overseas training institution and of the programme of research training that he is to 
undertake. One must always be aware of the risk that the trainee may not wish to return 
from a large, well-resourced, vital laboratory which is closely in touch with all active 
centres in its field. But, equally important, the trainee may have become intellectually 
committed to a line of research which is irrelevant or at least of low priority in his own 
country, and the specific skills which he has acquired may be of only general value. 

Good, well-trained support staff are important to a research project. It is sometimes 
pointed out that most researchers can act as their own technicians and that if so, 
support staff costs can be reduced or avoided. This is true, but may be unwise. It risks 
increasing the timescale of the work, using up the energy of the researcher and 
preventing that full immersion in the intellectual demands of the project that is often 
- i f not always 一 vital to originality and progress. It may be a false economy to save 
money in this way. Indeed, it may be desirable for developing countries to consider 
overseas training for a technician; fortunately, many laboratories in the industrial 
countries are able to help with training, and it may be unwise to attempt to avoid this 
expense. 

Setting up an institution for research in a general area or of a general type, whether as 
part of a larger organisation or as an independent foundation, is a major incentive to 
the recruitment of researchers, focuses attention on the area and allows cost-effective 
provision of equipment and other facilities. The question if a new area of work can be 
grafted onto an existing institution is not easily answered in general terms; it depends 
on matters such as available laboratory and office space, the need for new and different 
technical facilities for the new work and whether the direction of the existing centre 
is in a position to undertake direction of it. Geographical factors sometimes also exist. 
But while professional pressures may make it difficult to take one course or the other, 

to recruit support and staff for the work. Shortages of skills and facilities can sometimes 
be met with help from laboratories abroad 一 which may be easier to arrange when a 
specific centre is in existence with which formal collaboration can be arranged. 



Chapter 3 

HEALTH RESEARCH STRATEGIES 

n addition to being consistent with an overall policy framework, research strategies 
ought to have clear goals and priorities, with due respect to spatio-temporal considera' 
tions. Such requirements are particularly important in the case of WHO, as it has very 
wide responsibilties. W H O must attempt to raise the health for all people as rapidly as 
possible to an acceptable level. It cannot afford to use its limited resources for costly 
long-term projects at the expense of more urgent tasks. WHO, on the basis of its 
experience must look at health research problems from a historical and international 
perspective. It should therefore be able to assess the determinants of health in their 
multisectoral context. It should also be able to strike an appropriate balance between 
preventive and therapeutic measures, between basic and applied research, and between 
the needs of developed and developing countries 

3.1 Determinonts of heolth 
In articulating a Global Health Research Strategy, the following considerations have 
been taken into account: 
i) Human genetic constitution is much the same today as it was a thousand years ago, 

before the advent of any form of pastoral or agricultural activity. We now face 
vastly changed conditions of life with the genetic equipment of hunter-gatherers. 

ii) In developed countries the modern transformation of health and the associated 
increase of populations began more than a century before medical intervention 
was possible and must therefore be attributed largely to improvements in living 
conditions. 

i i i) The possibility of the control of infectious diseases by environmental measures 
and immunization has been a major factor in promoting public health. 

iv) The recognition in the last few decades that most non-communicable diseases are 
also preventable by changes in living conditions and behaviour. Perhaps the most 
striking evidence is the recent decline of coronary deaths and the findings that 
most concerns are potentially preventable. 

V) The greatest challenge in health care delivery is that if we were able to apply 
efficiently and effectively what is known from basic research in biological and 
physical sciences to the relevant problems, considerable progress could be made 
in health development and in improvement of health of population. 

vi) Most research and development is taking place in the developed countries. 
Indeed, more than 80% of the world's GNP is provided by a dozen developed 
countries which contain fewer than a quarter of the world's population and which 
spend more than 30 billion dollars annually on health research. On the other 
hand, developing countries spend less than 30 cents per capita on health research 
or 100 times less per capita than the developed countries. Yet it is in the 
developing countries that most problems exist in relation to the basic determi' 
nants of health, such as favourable socioeconomic milieu, good nutrition, 
population control, literacy, environmental and food sanitation, employment 
and equity of access to health care. 



vii) Any meaningful health research strategy must give special consideration to 
prevention of certain diseases which afflict large populations (e.g. tropical 
diseases, diseases of poverty especially due to deficiencies and hazards) and to 
improvement in treatment and care of the sick. Diseases associated with poverty 
can be controlled through well known effective measures. The research needed 
here is of the applied type. Tropical diseases are identified by certain characterise 
tics: their geographical distribution; their importance as causes of sickness and 
death; their relative neglect at least in the recent past and their intractability 一 

their failure to respond adequately to general improvements in conditions of life. 

vi i i) The Health Research Strategy of the W H O must take into account WHO,s 
limited resources. For example, the resources of WHO, including voluntary funds 
available for promotion of research, are minuscule, representing less than 0.5% of 
the worldwide health research effort. They are, however, not negligible in 
comparison to the health research expenditure of the developing countries. It 
would be unrealistic to expect WHO to fund on a large, general or non-specific, 
scale fundamental or basic research, against the backdrop of the enormous 
resources available from other sources for this type of research. On the other hand, 
through its catalytic efforts, and through information exchange, W H O can 
contribute to investigations aimed at promoting applied research. WHO's com-
mitment to health equity means that its research efforts should focus prefereiv 
tially on ways and means to reduce disparities between the haves and the have-
nots in health. 

ix) In formulating a Health Research Strategy, one important issue is in determining 
priorities. To what should most of the effort be directed and what kinds of problems 
are likely to be successfully solved or tackled. In this regard, classification of 
diseases has been based on disease origins rather than on disease mechanisms in 
order to provide insight into the means and feasibility of disease control. 

X) The Global Health Research Strategy of the W H O must be able to accommodate 
geographic, regional and country differences in approach, in priorities and in 
implementation. Of special concern must be the development and/or strengthen -
ing of research capabilities in developing countries, so that these countries can 
meaningfully participate in the utilisation of health research to improve the 
health of their people. 

Prenatal diseases determined at fertilization 
The conditions determined at fertilization are mainly the single gene defects and 
chromosomal observations, but they include others, particularly associated with 
ageing, which are also independent of environmental influences. It is unlikely that 
they include any of the so-called "common diseases" and research though desirable, is 
unlikely to readily improve population health. 

Prenatal diseases determined after fertilizathn 
These diseases are not established irreversibly at fertilization and must be determined 
by other influences during intra-uterine life. They fall broadly into two groups. 
Some of the abnormalities arise very early in pregnancy and are probably the result of 
hazards associated with implantation and early embryonic development. 
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In spite of financial limitations, the United Nations system has ben involved in a 
number of key initiatives of direct relevance to science and technology for develop' 
ment such as: 
• analysing the dynamics of changing world situations and providing early warnings 

on the possible consequences to development prospects; 
• assisting developing countries in regulating foreign technology flows, proper 

technology acquisition, and developing technology negotiation capabilities; 
• generating global interest in solving major problems of human welfare; 
• training scientists, technologists, and technical and field support personnel in a 

variety of sectors; 
• incorporating elements of endogenous scientific and technological capacity build-

ing into its existing activities, particularly in areas which are dealing with the 
production sector. 

their future programme initiatives in science and technology activities more directly 
with the priority needs of developing countries. They are keen on promoting cross-
sectoral efforts to overcome the fragmentation of their contributions in order to 
increase the impact of their combined resources. The increasing attention of the 
international community to issues such as climate change and development and 
sustainable growth represent a new challenge to the United Nations system as a whole 
to incorporate dimensions of science and technology in their programmes with global 
significance. The growing support to issues of equity, social justice, poverty and basic 
needs offers an invaluable opportunity to demonstrate the imperatives of science and 
technology in health research. 



imported palm oil, contaminants in edible products, transport of hazardous waste 
across boundaries, allocation of space segments for communication satellites, radio 
frequencies, traffic in narcotics, and so on. Other increasingly nagging issues in S&T 
со-operation relate to social ethics, norms for use of developing country facilities for 
tests not permitted in the donor country itself and the rights to the benefits of outcomes 
from co-operative research. 

Radical technological changes introduce a number of new issues relating to restructure 
ing of international legal frameworks on intellectual properties. S&T cooperation 
could help to reolve or clarify or promote a better understanding of these issues. 

There are new and unique opportunities to strengthen research support through many 

African Development Co-ordination Conference (SADCC), the Economic Commit 
nity of West African States (ECOWAS), the Caribbean Community (CARICOM), 
the Association of South East Asian Countries (ASEAN), the South Asian Associa-
tion for Regional Co-operation (SAARC), the ANDEAN pact and others. Similarly 
the growing efforts to give prominent place for S&T in the deliberations of major 
intergovernmental organizations such as the Organization of African Unity (OAU) 
and the Non'Aligned movement could be strengthened by identification of specific 
areas of substantive со-operation. 

New Opportunities 

The coming decades present new opportunities not only to enhance the traditional 
supports but also to design innovative demand driven schemes. 

The extensive research support for some of the critical areas has not always been based 
on a deeper understanding of the totality of demands of development. Moreover, the 
nature of efforts required of the recipient countries themselves to avoid their national 
priorities being unduly influenced by the external support is not well recognized. 

For a number of countries, especially some of the least developed countries, funds from 
external support will continue to be the major source for S&T programmes, in the near 
future. The development cooperation agencies need to recognize this special situation 
in apportioning their co-operation funds. 

Since many developing countries in all regions possess considerable expertise in fields 
of interest to other developing countries, future approaches to development со-
operation should also encourage new interactions among developing countries to 
utilize this available expertise. 

The improving international political climate could facilitate greater East-West 
consensus on the development priorities and thus help to improve the quality of 
commitments for North-South as well as South-South co-operation. 

Contributions of the United Nations System 

The Vienna Programme of Action on Science and Technology for Development 
points to the pervasive nature of S&T in a large variety of programmes within a number 
of major organizations of the United Nations system which require conscious efforts to 
achieve maximum benefits from the relatively modest funds available. 

The level of support provided by the organizations of the U N system for S&T co-

is valuable in view of their flexible and catalytic role and greater responsiveness to the 
variety of demands. 



5.5 International cooperation 
International cooperation is both a source of funds, knowledge and skills and a 
powerful influence for development of autonomy. Correctly used it can reduce reliance 
on foreign expertise, encourage intersectoral and multisectoral S&T activities, stimu-
late mobilization of domestic financial resources and induce structural and policy 
changes. Other roles are to facilitate linkage between S&T system and production 
sectors, support the creation and expansion of the human resource base of the right 
kind and assist in development science and technology support systems such as 
information systems, standards and norms. 

The volume and range of S&T coverage in cooperative ventures have grown enormously 
during the past decade. New partners in cooperation have emerged. The increasing 
complexities of organizing cooperative S&T activities, however, require a fresh 
assessment of current approaches to international S&T cooperation and determina' 
tion of the prospects for enhancing its role during coming decades. 

A range of questions needs to be addressed. These include: 
• What are the significant changes in objectives and expectations of international 

S&T co-operation on the part of donors and recipients? Given the differences in 
perceptions for co-operation, are there ways to reinforce convergent areas? 

• Are the patterns of co-operation well enough oriented toward addressing the 
priority needs of development and are current ways of identifying priority needs for 
S&T co-operation adequate? 

• Are programmes of co-operation from different sources in a given country ade-
quately balanced and co-ordinated? 

• Do the special needs of some of the specially disadvantaged countries receive 
adequate attention? 

• Do the approaches to co-operation as they exist consciously promote the en-
dogenous capacities of developing countries? 

themselves and with other countries and organizations? 

There is a lingering concern that the international support, meant predominantly to 
improve the quality of life of poor people in developing countries, has not adequately 
fulfilled the expectations. It has also not helped to bring about a sustainable balance 
between economic and social objectives of development. For instance, the extensive 
support for agriculture has not been matched by similar support to other social demands 
such as health, environment, housing problems, etc. 

In the past, S&T cooperation programmes have neglected to devote sufficient 
attention to the policy issues linked to the programme objectives. Policies for S&T can 
no longer remain separate from other public policies and strategies. Policy research 
capabilities should be available to undertake science and technology programmes 
based on priority needs; managing the challenges posed by the new and emerging areas 
of S&T and promoting effective institutional linkages of S&T. 

The possibilities of promoting new approaches to resolve conflict among countries on 
issues which are related to S&T activities are not adequately explored. In recent years, 
a number of issues have surfaced in international discussions which have a strong S&T 
overtones, such as hormone contents in exported food products, saturated fats in 



The unstable pattern of funding of S&T tend to further erode the endogenous capacity. 
During periods of financial expansion, there are sufficient operational and discretion-
ary funds available for projects, equipment, journals etc. over and above the "fixed 
costs". When a decline in the S&T funds occur, the operational and discretionary funds 
disappear, leaving the trained personnel with not much to do, inducing some of the able 
and best-qualified persons to leave the S&T system and even the country. 

Attempts to mobilize domestic finances for S&T cannot take place in isolation from 
other economic demands. There should be a clear recognition of the functional 
relationship between the domestic finances and external funds (however small) and 
also between what is derived from governmental funds and what is invested by other 
non^governmental sources. 

The governments in most developing countries have been taking a major share in 
financing S&T, but there wil l be a serious limit to their abilities to meet the growing 
diverse demands of S&T financing. While they have to fund critical areas of S&T for 
development, their role becomes increasingly important as facilitators of an enduring 
coalition of resources. A variety of instruments is available to the state to play this role 
effectively including incentives, institutional and policy changes and definition of 
programme thrusts. 

In mobilizing domestic S&T resources, a variety of modes over and above the 
expansion of governmental allocations have been successfully instituted. These 
include assessed funds, special national funds, mission oriented funds, preferential 
credits, endowments, venture capitals, technology development banks and foreign 
research investments. 

Some developing countries have enacted policy measures requiring their RSdD 
institutions to seek extra^budgetory and non-governmental funds through matching 
grant schemes. Some have explored the possibilities of using unconventional revenue-
raising schemes, such as lotteries for financing special educational, health and other 
social schemes. The success of many of these innovations wil l depend on the 
predictability and continuity of S&T finances. 

External hnds 

To a large extent, the sources of external funds for science and technology for 
development consist of the developed (Western industrial and the developed Social-
ist) countries and the international organizations within and outside the U N system. 
The developed countries are also the major sources of the funds for the international 
organizations. These are mainly governmental funds. There are also significant 
contributions from many third world countries, especially the OPEC countries. Many 
of the regional eocnomic and political organizations such as the ANDEAN pact 
countries, the ASEAN countries, the OAU, the Non-Aligned and other countries, 
SAARC, SADCC etc. have significant programmes of S&T cooperation mostly 
based on their own funds. A small portion is derived from voluntary private funding 
organizations. 

As a consequence of the recent contraction of flows of private funds to developing 
countries, the official bilateral and multilateral sources of funds have become increase 
ingly important for many of them. In spite of the relatively small proportion of the 
external support for S&T compared to the domestic resources, its value should be seen 
not only as a source of funds but as a means of promoting international co-operation 
to achieve larger human goals of common and global interests. 



Table 2 
Central Government Expenditure on Health 

(as percent of total expenditure) 

1972 1987 

Low Income Econondes 
(Other than China & India) 5.4 3.4 
China — 

一 

India 1.5 1.9 

Middle Income Economies 6.3 5.1 
Lower Middle Income Economies 5.8 3.5 
Upper Middle Income Economies 6.7 

一 

Highly-Indebted Countries 8.4 5.9 

High Income Economies П . 1 12.5 
OECD Members 11.2 12.6 
Oil Exporters — 4.9 

Source: World Bank /989 

In several countries of all regions, the debt situation and the actions related to the 
structural adjustment programmes in the eighties have also resulted in a general decline 
in support for programmes in a number of basic needs areas. For instance, in 15 
countries of the Latin American region, the share of health outlays as a percentage of 
total public spending is lower than at the beginning of the decade. 

Sources of finances 

bold new policy departures wi l l be called for. For S&T activities in priority sectors, such • 
as health related areas, there is a need to increase the financial allocation by an order 
of magnitude from the current levels in most developing countries, if long term 
remedies to the persistant problems are to become realities. 

Domestic resources 

A critical assessment of the level and pattern of domestic financial resources for science 
and technology in developing countries is faced with problems of inadequate data, 
ucnertainty of definitions and difficulties of interpretations, especially in the face of 
fluctuating monetary values and hyperinflation in many countries. Nevertheless, from 
the available information, it is possible to discern two broad patterns of domestic 
support. 

Among a small group of developing countries, particularly the newly industrializing 
countries, there has been a steady increase in S & T funds leading to expansion of the 
role of S & T in a large variety of socioeconomic endeavours. However, many 
developing countries have seen during the 1980s serious erosion of their hard^won 
capacities which wi l l clearly have negative effects on their development prospects well 
into the next decade. The pattern of domestic S & T financing seen in the last decade 
in many countries of the Latin American region has been typical; rapid growth in the 
late 1970s unti l 1982, followed by a plunge from 1982 to 1984 or 1985, followed by 
stability to levels below those reached in 1979-1980. 



All developing 
country groups 

Low-income 
Middle-income 
Capital surplus 
oil exporting 

OECD 
Less industrialized 

OECD 
More industrialized 

29 

63 

23 

20 

39 

7 

47 

21 

38 

58 

2 
3 

13 

5 

4 

Source: United Notions 1981 

Health sector expenditure 

Compared to the earlier decades, many countries undertook deliberate steps to 
improve health conditions in the eighties, even in the face of deteriorating economic 
situations and the demands of rapidly growing population, resulting insignificant 
progress in health care. However, since 1980, expenditures on health services have 
sharply deteriorated in most countries. (Table 2) 

The 1985 data however, show that in a substantially large number of developing 
countries, the allocation for R & D was far below the suggested level of 0.5% of GNP. 
In many countries, even where this target was met, the volume of funds was far below 
the real needs, because of the low levels of GNP. 

The deleterious effects on funding R & D due to insignificant and sometimes negative 
growth rates of GNP were compounded by the ruinous effects of high inflation and the 
external debt crisis. The progress in the average level of funding R & D in developing 
countries from 0.36% of GNP in 1973 to 0.66% of GNP in 1985 masks the fact that 
only 21 out of 124 developing countries account for nearly 95% of the R & D 
expenditures of all of them together. 

Of these estimates of R & D funding, the proportion that went to health research was 
an average of 10% while research in agriculture and manufacturing received a much 
higher level of support. (Table 1 ) 

Table 1 
Estimated relative percentage expemfiture on research and development 

m different sectors by country groups 

Non-
Manuf. manuf. All 

Country Groups Agri indust. indust Health other Total 

00 

о
 о
 

о
 о
 

00 

00 

00 

9 

7 

35 

30 

28 

0 

7 

7 



The systems approach involves the following major steps: ( 1 ) identifying and defining 
the problem; (2) identifying and priority ranking of objectives within the framework 
of a valid value system; (3) identifying resources and the groups competing for these 
resources; (4) considering alternative solutions; (5) choosing the optimal system for 
implementation of the chosen solution; (6) synthesis of the system; (7) updating 
concepts, equipment, characterization and data; (8) testing the system, and (9) 
refining the design based on a correlation of test data and requirements. 

Pattern analysis 

When patterns exist in a health - or healtlvrelated variable, it can be assumed that 
underlying mechanisms of a systematic, as distinct from random, kind are operative. 
Pattern analysis therefore aims to identify characteristics of the variable that might 
offer useful indications about the nature of its generating mechanisms. The approach 
therefore needs techniques to indicate the presence of a systematic structure in the 
data, methods for its selective enhancement, insight into the effects and consequences 
of the existence of the systematic structure, and a battery of methods to indicate likely 
mechanisms that could produce the systematic structure observed. A pattern analysis 
approach is likely to be most helpful at the hypothesis-generation phase of investiga-
tion in a new problem. 

Expert systems 

A n “expert system” is a computer programme (which, in some cases, can be accommo-
dated on a microcomputer) by which a computer can be instructed to perform 
"intelligent" tasks that hitherto would be considered to need the exercise of human 
intelligence. It contains three essential components: a "knowledge source”, an "infer-
ence engine" and a data-base, usually together with an explanatory facility. 

Effective research 
This requires close contact between researchers, leading to the effective exchange of 
information and to the critical interaction that catalyses the best quality research. 
Researchers also have the duty to disseminate their findings as widely as appropriate. 
On both counts, the fluent transfer of information is crucial; information technology, 
in its various aspects, is increasingly able to assist the realization of these goals. 

5.4 Financing science, technology and health research 
Different countries adopt different yardsticks to make financial allocations to different 
sectors and the associated S&T functions. In countries where there is sufficient 
political enlightenment on the long term benefits of investments in S&T, the level of 
funding is reasonably high. In others it takes trade offs between competing claims to 
arrive at a decided level of funding, while in some others, attempts to assess the 
requirements are non-existent. 

R&D Expenditures 
In general, there has been a growing recognition of the importance of financing R&D 
activities in developing countries, and many countries in the past attempted to reach 
a minimum target of R&JD expenditure at 0.5% of GNP. In 1985, all developing 
countries together reached an expenditure of 14.3 billion dollars or 0.66% of their 
GNP. In the same year, worldwide expenditure on R&D was 330 million dollars 
according to U N estimates. 



Assistance to therapy 
In order to manage an effective therapy, the clinician requires access to up'to'date 
information systems, such as data banks on toxicology. The concept is a general one, 
and is applicable to epidemiological data, say, for surveillance and intervention 
purposes, as well as to more technical data of a specialized nature, such as can be found 
in bibliographic services. 

Applications in public health sdences 

The problems in public health are defined in terms of communities and populations. 
The determinants of health and disease are thus considered in a different light and 
specific methods of analysis have been developed to clarify them. 

One example of application of information technology in public health science is in 
the use of epidemiological models. In view of the complexity of real-life situations, it 
is often necessary to simplify, to select and isolate certain characteristics of these 
situations. A conceptualized system is thus elaborated, whose symbolic representation 
is a “model”. 
Another example of the use of information technology is in operational research. 
Operational research aims at improving efficiency by the use of quantitative methods. 
Some of these are: (a) linear programming which addresses the problem of resource 
allocation so as to minimize cost and maximize efficacy; (b) cost^benefit analysis which 
quantifies advantages (benefits) and disadvantages (costs) inherent to the utilization 
of available resources in order to reach a specific objective. In public health, this type 
of analysis permits the evaluation of different modes of intervention in vertical 
programmes; (c) network analysis. Typical techniques are ‘PERT’ (Programme Evalu-
ation and Review Technique) and ‘CÊM, (Critical Path Method) which are helpful in 
facilitating detailed planning and thorough supervision; (d) decision analysis. Deci' 
sion ‘trees’ represent a useful analytical tool for examining different lines of action, 
quantifying the expected results using probability rates rather than establishing 
comparisons, and (e) queuing. The relevant problems concern ‘clients’ (patients, 
physicians, consumers) or their equipment (cars, goods or even computer programmes) 
which present themselves at a servicing unit at random rate. The measurements 
concern, for example, the expected number of people in a queue or the expected 
waiting time. These measurements are used to calculate costs with a view to determine 
ing the optimal configuration of servicing units. 

Major techniques 

A number of specialized methods have been devised in the field of communication 
science and have witnessed considerable developments with the advent of low-cost 
computing. Of particular interest to health research are systems analysis, pattern 
analysis and expert systems. A brief outline on each of these techniques is given below. 

Systems analysis 

Broadly speaking, a system can be defined as a set of units or elements (at any level of 
description) that are actively interrelated (or connected) and that operate in some 
sense as a bounded unit. General systems theory recognizes that systems boundaries are 
determined not only by objective reality, but to a comparable extent by the questions 
the observer wants to answer. 

The interactions between various subsystems occur at and between different hierarchi-
cal levels. This means that in order to understand an organized whole, one must know 
its parts as well as the relations between them. 



improved global communications and information about what is happening in other 
parts of the world. 

Because of its fundamental importance in all aspects of the health system, its very rapid 
expansion and potential contribution to the public health of all countries, this essential 
technology is given special emphasis. 

Applications in biomedical sciences 

The range of biological investigation spans a broad spectrum of disciplines with the 
newer ones like immunology and cytogenetics increasingly relying on informatic 
support. The earlier spectacular contributions of information technology had focussed 
on the analysis of electrophysiological signals such as ECG, EEG, EMG etc. However, 
the more fundamental biomedical problems were not so much to measure the 
electrobiological variables as to understand the dynamic characteristics of the systems 
generating them under various conditions. Knowledge acquired from industrial process 
control (i.e. automation), has been translated in terms of biological 'control theory, 
and the methods of systems analysis have been used to elucidate the nature of bio-
systems and their self-regulatory behaviour. A t an even more fundamental level, the 
rapid advances in gene typing owe much to the facilities made available by information 
technology. 

Applications in clinical sdences 
Research in this domain can be conveniently described under three categories: clinical 
management, assistance to diagnosis and assistance to therapy. 

Qinkal management 

Relevant problem areas in clinical management pertain to computer-aided decision-
making, clinical monitoring and clinical documentation. Computers can be used in 
making decisions concerning treatment under conditions of certainty, risk, or uncer-
tainty. 

Clinical monitoring consists of a large number of clinical observations by means of 
automated instruments which amplifies the natural capabilities of a physician. They 
can sample repetitively and frequently the biological variables to be monitored; obtain 
updated recordings, and maximal information; enable medium'term forecasts by 
attesting certain physiological trends, for example in arrhythmias. 

In clinical documentation, the use of informatics and automation may help in 
systematizing the acquisition, storage and retrieval of clinical information. The system 
needs to be tailored to the particular clinical requirements, in order to facilitate 
diagnostic and therapeutic procedures. 

Assistance to diagnosis 
Several types of techniques are available to assist the clinician in reaching a diagnosis. 

Pattern recognition techniques have been developed in several fields: initially with 
electrophysiological data, and subsequently with images of various types, for example, 
radiological, echographic or scientigraphic. 

Another application is in the field of automated diagnosis. Two approaches can be 
pursued here: deterministic or probabilistic. In the first one, a ‘decision-tree，type of 
logical thinking is utilized, whereas in the second (the so-called ‘Bayesian’ approach), 
a range of possible diagnoses are assigned probabilities according to the frequency of 
occurrence of particular signs and symptoms in specific conditions. 



Some of the motivations behind talent migration also deserves policy research. 
Legitimizations of distorted demands and skewed reward systems contribute to deterio-
ration in quality of the output of scientises who otherwise demonstrate vastly superior 
performance as expatriates elsewhere. Another area for policy research would the 
restructureing of international S&T relations considered as a major goal of the Vienna 
Programme of Action to reduce the exisisting disparities. The international S&T 
relations are interwoven not only among scientific and technological disciplines but 
also with issues of trade, finance, foreign relations and political ideologies. They can 
no longer be characterized in terms such as North-South, East-West or public-private 
sector issues. 

Policy research institutions would provide opportunities for leaders in S&T, industry, 
government and financial institutions from within and outside the country to interact 
with researchers in a variety of disciplines and to refine ideas and attitudes. 

Indkators 

In order to assess the effectiveness of developmental policies and to monitor and 
evaluate the progress in achievement of set goals and targets, very many attempts are 
underway to devise suitable indicators. Per capita GNP and its annual growth rate have 
been widely used as measures of a country's level and pace of development but are very 
inadequate as indicators of human well-being. 

In the search for better measures of the satisfaction of basic human needs, other 
indicators such as life expectancy, mortality rates, literacy, nutritional status and 
availability of safe water have been used. UNICEF has proposed under-five mortality 
rate (U5MR) as a basic indicator. 

In the context of the goals of health for all, such indicators as average number of 
physicians or hospital beds, (mostly concentrated in major cities) are not considered 
measures of the quality or the accessibility of a country's health services. Similarly the 
number of scientists and technologists or the expenditure on R&dD as proportion of 
GNP are not measures of the quality and the effectiveness of these resources in dealing 
with specific sectoral problems such as in health care. There is also a need to define 
environmental quality. Policy performances in terms of spending on sectoral objectives 
need to be monitored through suitable indicators. 

Indicators should be easily measureable and relatively easy to understand and commu-
nicate. These requirements make their development a highly challenging task. One 
major effort by W H O to develop indicators suitable for monitoring and evaluating the 
strategy of health for all resulted in defining four categories： Health policy, social and 
economic, provision of health care and indicators of health status including quality of 
life. Differences of socioeconomic conditions within and between countries necessi-
tates the development and use of highly selective indicators and the search for a cluster 
of suitable indicators for specific conditions and purposes wil l go on into the next 
decade. 

5.3 Information technology 
Information is the essential commodity on the basis of which people take action. It is 
fundamental to administration, to planning and management, to science and to the 
whole process of development. In the health field, it is information about health status, 
disease and disability that provokes a response. Moreover, demand for improved health 
care may be fuelled by greater community expectations created by the impact of 



The responsibility of the state in supporting S&T does not stop with creating structures 
and leaving them to their own dynamics. Efforts are needed better to integrate their 
capabilities in their societal function, whether i t be reorientation of the educational 
system; transformation of the productive system; regulating the technological invest-
merits and foreign trade; setting priorities among and within development domains or 
upgrading traditional technological base selectivity through use of modern scientific 
inputs. 

Priority determination 

Determination of priority demands requires a dynamic approach to respond to national 
and international changes in a manner that ensures long-term growth and sustainabil-
ity. The vast variations among the countries in their fortunes and problems suggest the 
futility of generalized solutions. There is no substitute for each country embarking on 
its own priority determination. And the degree of success attained in such an exercise 
is a test of the level of attainment of its endogenous capacity. 

National policies and plans emerge, under exigencies of pressures of circumstances. 
Often these are influenced by limited interest groups. 

Participatory process 

National policy dialogues should, therefore, be designed to distill overlapping interests 
in S&T among different constituencies in order to reach a consensus on priorities. This 
cannot be a one-time activiey and a system of dialogues at appropriate points of time 
should be promoted. This is not an easy process and choices have to be made among 
the problem areas and the sectors within the different development domains. Agree-
ment has to be reached on components of science and technology which could best be 
pursued to deal with these problems. 

With in these priority areas, some relative determinations on the mode of S&T activity 
has to be made between whether to support fundamental research, to engage in 
development work, to promote innovations or to pursue a combination of these. 
Decisions have to be made as to where to obtain the knowledge and expertise; and at 
what terms; and how much of it should be undertaken locally. Each country has to 
develop its own rationale and arrive at its own priority determinations, some outside 
advice can help catalyse the process but it cannot substutute for the internal analysis. 

Face to face discussions among diverse interest groups, if supported by an on'going 
system of policy research, wil l diminsh the argumentative and subjective nature of such 
dialogues. The dialogues themselves wil l generate their own issues for policy research. 

Polkyreseard 

The concept of endogenous capacity and the related national policy dialogues 
associated with it assume that people within each country must ultimately take the 
responsibilty for analysing their problems and finding solutions. This assumption 
requires a multidisciplinary policy research capability that facilitates interaction 
between the public and private interests in different political, social and economic 
environments. 

The agenda for policy research covers a large spectrum of development issues relevant 
to S&T. Most developing countries approach S&T policy issues as simply matters of 
establishing administrative structures and allocating funds between different research 
institutions. The endogenous S&T base, calls for increased consideration of the 
implications of S&T policies and oportunities in the developments of S&T within the 
society. 



economic decisions in balancing between the choices for now and for the future. The 
technology assessment capability, in this sense, adds a special meaning to the concepts 
of endogenous S&T capacity. The technology assessment process in the context of new 
and emerging science and technology acquires a special place in policy research and 
decision making in developing countries. 

Technology assessments have been undertaken vigorously by many industrial coun' 
tries (and some of their private enterprises). Developing countries have paid mostly 
peripheral attention to this capability and are often content to follow the conclusions 
of assessments of industrial countries. While this attitude may be expedient and even 
satisfactory in many instances, it can be shown that many of the conclusions valid for 

reason for developing countries to actively participate in the technology assessment 
process, if not build their own, as a part of developing their policy research capacities. 
New technologies offer both opportunities and constraints. Selective participation in 
these developments is possible if countries could promote assessment capabilities, 
independently or interactively. As the pace of technical change wil l continuously vary 
in future, longer term strategies must be balanced between productivity and profitabil-
ity on the one hand and sustainability of the social economic health on the other. 

Capacity for technology transfer and use 

The nature of technology transferred varies according to the social, economic and 
technological status of the host country. The host country should be actively involved 
in assessing its needs and aspirations, should facilitate local R & D and, to the extent 
possible and required, keep the technology updated. 

Successful use of transferred technologies in the health sector depends on the 
importance attached to health care in the host country, awareness of the need for and 
benefits of the acquired technologies, ability to assess the cost and the benefits and the 
level of confidence in the use of the transferred technologies. These tasks require a body 
of scientists and technologists familiar with the technologies and availability of 
training and maintenance facilities associated with the use of the imported technolo-
gies. 

5.2 Planning science and technology 
Policy structures 

Developing countries have begun experimenting with a variety of administrative 

ministries or equivalent levels of structures explicitly to deal with policy-making, 
planning and promoting S&T in their national context. Some countries do not have 
specific administrative structures, but have expanded the role of other sectoral 
ministries in S&T functions. Some others have developed multiple layers of official 
and non'official feedback systems. Some have none. 

The emerging trend seems to point towards bridging the gap between administrative 
fiction and scientific and technological realities by involving larger numbers of people 
who are competent in scientific research or technological development and in 
decision-making on S&T policies. The sharp division between the practitioners of 
S&T on one hand and the policy-makers who are no longer in touch with develop-
ments in S&T on the other is reduced. Outstanding scientists and technologists are 
called upon to play a dual role in their respective discipline and also as scientific 
statesmen. 



The demands of such R & D activities are only a fraction of the demands of all S&T 
activities. The proportion of R & D component of the S&T activities varies among 
different countries depending on a variety of factors including the strength of the 
economy, political orientations, national economic strategies, social objectives and so 
on. Other STS activities are vital for the R&D efforts to have any real impact. These 
include technical and managerial services, acquisition of technologies embodied in 
capital goods, engineering activities which produce goods and services: capacity in 
these activities is as essential as in R & D activities themselves. 

Research and development are functionally linked to many other scientific and 
technological activities and can grow effectively only where scientific and technologi-
cal capabilities of many kinds are strong, widely diffused, and extensively used. 

Innovation capacity 
Innovation is the process by which existing and new scientific knowledge and prior 
technological advances are combined with other factors in a society to generate 
economic activity and/or social development. It is a holistic process which brings 
together in a new synthesis many different elements adapted to a local context, and is 
born of an entrepreneurial approach and attitude. Policies to promote innovation 
should address the requirements of skilled human resources - scientists, engineers, 
craftpersons, technicians and managers - and provide facilities to utilize their capaci-
ties to devise technical solutions to priority problems. 

Human resource capacity 

The most important resources of any country are people: they constitute the knowledge 
and skill base which is the power of society. Development of human resources should 
therefore be the first, central focus and concern of governments. Although consider-
able effort has been made to improve education and training, in recent years, the 
progress achieved has been mostly quantitatve. In some countries, the decline in 
educational quality is an "intellectual malnutrition" which erodes their endogenous 
capacities. There is a crucial need for broad-based education and training which not 
only reflects current priorities but also contains a sound grounding in basic principles 
so as to ensure that those trained wil l be able to meet future, unforeseen challenges. In 
decisions involving human resources development, there is a conflict between the 
need for greater breadth in the education of scientists and technologists and speciali-
zation. Where the numbers of S&T personnel and institutions are small and the 
problems are large and varied and require interdisciplinary attention, premature 
specialization distorts the S&T functions. The arts of innovation and adaptation 
require breadth of approach to problem solving rather than routine applications of 
handbook solutions. 

When the sole purpose of universities is construed as teaching; and large institutions 
are created only for research, with a major share of national budgets, the quality of 
research and effectiveness of teaching both suffer. Understandably, the S&T capability 
takes a long time to be developed to an acceptable quality. Development efforts, in the 
interim, depend on borrowed knowledge and skills. Even so, the making of contacts 
between research institutions and production sectors and development of sound 
procedures to evaluate S&T performance, deserves close attention. 

ТеЛпо/оду assessment capability 

Technology assessment is not merely the process of judging the profitability or the 
appropriateness for a given task or the impact on environment which characterize the 
technology assessment. It includes these and much more. It is a tool to take socio-



Chapter 5 
SCIENTIFIC AND TECHNOLOGICAL CAPACITY FOR DEVELOPMENT 

The narrow interpretation of endogenous scientific and technological (S&T) capacity 
as merely the existence of an ample stock of scientists, technologists and institutions 
is fast disappearing. Questions such as how much of this stock is available to the society; 
how well does this stock function; and how relevant are the knowledge and skills of this 
stock to the priority needs of the society are frequently aired. Investments in the 
development of human resources and institution building in science and technology 
is much less casual now with attention to quality rather than quantity. The current 
stress is on the economic and social content of S&T endeavours： the endogenous 
capacity acquires value only if it establishes pervasive linkages to the development 
domains. 

5.1 Promotion of science and technology: general principles 
The current stress on the social and economic context of S&T is translated as the 
capacity to take autonomous and reasonable decisions best suited to the specific local 
situation in which a country finds itself at any given point of time. The S&T capability 
is related to the degree of independent and informed judgments and actions regarding 
the generation, acquisition and deployment of technologies for social and economic 
development including fulfilment of basic human needs within the society. It may 
involve the generation of wholly new technologies, as is often the case in many 
advanced countries or the creation of new combinations or adaptions of existing 
technologies as is frequently the case in the developing countries. 

It is not only the capacity to conduct research and development (R&D) but also the 
capacity to understand and manage the essential links to the infrastructure, to the 

making for national development. Ideally, such capacity wil l have the ability to self-
regenerate, while maintaining good linkages around the world as one way of constantly 
tapping global activities in science and technology. The processes required to build 
endogenous capacity are closely intertwined not only with the development of S&T 
infrastructures but also with the capability to use them effectively to promote 
technological innovation, in both the generation of new and adaptation of imported 
technologies. 

Infrastructural capadty 
Endogenous capacity includes more than the ability to conduct research and develop-
ment, even though a certain level of R&D may be necessary even for maintaining 
awareness of available technologies and ideas and using them intelligently. When 
looking at the development of endogenous capacity, one is tempted to concentrate on 
those activities at the leading edge of new knowledge. Less glamorous, but essential, are 
science and technology services (STS) such as quality control, standardization and 
metrology, and provision of facilities for the maintenance of scientific and production 
equipments. 

In the past, in most developing countries, attention was focussed mainly on research 
and development (R&D) which covers (a) basic and applied research to generate new 
knowledge and (b) experimental development to define new or improved materials, 
devices, products, processes, systems or services. 



Program evaluation 

"Open science" of the type which is published in scientific periodicals is constantly 
subject to critical appraisal by colleagues, peers and editors. This criticism is mainly 
concerned with the scientific value of the research itself, the use of appropriate tools 
of investigation and analysis and so on, rather than to the relevance of the studies in 
the promotion of health. 

In addition to this process, which is mandatory to guarantee the quality of research, it 
is necessary to develop procedures for program analysis as part of effective and initial 
management. This is particularly necessary when the research has clear applications or 
is funded by government. Evaluation requires a continuation process of monitoring a 
program plan, modifying it when necessary and even aborting it if it is not moving in 
the right direction. Continuing evaluation ensures flexibility and the chance to 
incorporate new ideas and new technologies: the process should be laid down in detail 
as part of the initial research proposal. 

Accountability in the use of public funds is important and managerial procedures must 
be established that provide ongoing information on the progress of the research and on 
expenditures and ensure adequate fiscal control without undue rigidity. 

Use of results 

The difïlision of scientific knowledge in society is a complex process influenced by 
education, culture, political organizations and stage of development among many 
others. The process is easier understood when the product of research is tangible like 
a new drug or a new technology as money and inducements wil l motivate development 
and marketing. Frequently, however, the problem before a ministry of health or a 
treasurer is whether a new product wil l not be too expensive to be incorporated in the 
health care system, several countries have set up procedures for the evaluation of new 
technology, often as part of a program of health service research and this capability 
would seem to be essential at a time of soaring health care costs. 

The utilization of new knowledge other than tangible products is more complicated. 
It may represent a better form of treatment or a new method of prevention which can 
be absorbed into current practice without controversy. On the other hand, the results 
of research may cast doubts as to the validity of a procedure or point up inequities in 
the provision of health care and be vehemently opposed by vested interests. When the 
application of new knowledge is likely to have political repercussions, great care must 
be taken in the presentation of the data lest a backlash call into question the validity 
of research of this type. It goes without saying that the research must be shown to be 
valid, following which procedural principles must be established for the incorporation 
of research results in the practice of health care. There are, unfortunately, few clear 
guidelines and major decisions are, by nature, controversial. 



particularly if they are written in English. The best known of these are the Index 
Medicus of the US National Library of Medicine and the Dutch Excerpta Medica. 
Modern methods of communication make it possible to search international data bases 
via satellite and review relevant publications on personal computers. Such facilities for 
research workers are part of the infrastructure of modern science. 

New initiatives in research capability strengthening 

Countries just beginning to develop new research capabilities have special needs for 
collaboration with established institutions although the principles of co-operation are 
relevant for all countries. Where linkages have been established between institutions 
in developed and developing countries, both sides have benefited from the collabora^ 
tion. 

Once focal points have been established in a country desirous of forging links with 
scientists engaged in health research, there is no shortage of professional organizations 
all over the world who would be eager to establish connections. Some would be ready 
to arrange meetings and workshops, others could act as a conduit for colalborative 
projects and training activities. 

W H O in particular, through dedicated programs in human reproduction, tropical 
diseases, immunization, diarrheal diseases and chemical safety has taken the initiative 
in stimulating collaborative research and strengthening research capabilities in many 
countries over the past several years. 

Experience has shown that the 5-year duration of a research grant has not proved long 
enough to give scientific maturity and to establish the necessary firm links with 
individuals and institutions in other countries. The Division of Tropical Disease 
Research, for instance, together with the Rockefeller Foundation, having found that 
linkages with a strong research group in a developed country have greatly facilitated 
transfer of skills to institutions in disease endemic countries, wil l now make it possible 
to enlarge the pool of promising young scientists and support their research in their own 
(endemic) country. This funding of research projects together with institution strength-
ening grants has been pioneered for tropical diseases but there is no reason why a similar 
administrative framework could not be set up to cover other fields of health research. 

4.5 Utilization of Research 
Awareness and communication 

Government must not only promote and support health research, it must have some 
idea why it does this and what it wants from science. Scientists want support for their 
activities and a sympathetic understanding of how science works and what it can 
contribute to health. This means that one of the tasks of scientists is to make 
governments, and society in general, aware of the contributions of science and keep 
them informed of new needs and progress. The same need for mechanisms of 
communication apply to other bodies involved in funding and carrying out research. 

Organization and management systems for research should have built in mechanisms 
for evaluation of the products of research and for alerting potential users to their value. 
This predicts an arrangement for data gathering and analysis as well as the communis 
cation of balanced advice to decision makers. 



Careers and training 

Adequate facilities for work and freedom from external pressures are vital to the 
performance of research. Thus it is necessary to create a career structure which pays an 
adequate wage and which promises security and possibilities of advancement. Research 
workers who need to undertake additional employment or private clinical practice to 
make ends meet are unlikely to do good research. 

The availability of research facilities, job opportunities and role models wil l attract 
young graduates to research. Training in the methods of scientific thought is important 
for all and should start in schools: there can be no systematic research program without 
an educational infrastructure. Particularly in the universities there should be the 
opportunity for students to participate in organized research, at first for their education 
and stimulation and then for the systematic training of the few who wil l be interested 
and qualified to continue. Links between universities and research institutes can 
extend the facilities for training as can utilization of national and international 
collaboration projects for this purpose. 

For more specialized training, periods abroad may be desirable, preferably in institu-
tions or laboratories with links to sponsoring institutions. Maintenance of contact with 
the parent organization and the promise of future congenial employment, wi l l decrease 
the numbers who prolong their training abroad or who do not return. 

Collaboration with adjacent countries for training and the establishment of regional 
centres can extend training facilities. For developing countries where research must 
concentrate on endemic diseases and health service operations, this may be more 
appropriate than study abroad. As part of activities to upgrade research capabilities, 
international organizations and particularly the World Health Organization, organize 
regional research training workshops in, for instance, the epidemiology of tropical 
diseases, laboratory methods in specific disease diagnosis or techniques in human 
reproduction. 

Not the least of the skills required by the young scientist (of any age) is the ability to 
manage research and to write a research proposal. These too have been subjects of 
recent workshops. 

Research communication 
Much of research is the activity of individuals or small groups and results are not 
revealed until carefully validated and published in a journal of repute. While this can 
be understood for findings which can be sold or patented, the vast majority of studies 
particularly those with potential health benefits, need early dissemination and ways 
must be found to do this. 

Publication of research findings is part of the career ladder of the research scientist. 
There may be more status in publishing in international journals but arrangements 
must be made to facilitate early dissemination of results in local journals. Such 
dissemination is important for communication with health authorities and other 
potential users of the findings. 

Early and regular access to general and speciality professional journals is an essential 
part of the research infrastructure and a means of maintaining stimulus and commu-
nication with other research scientists. However, high cost and enormous proliferation 
of professional journals have become important barriers to "keeping up with the 
literature". A number of national institutions, public and private, collect, analyze, store 
and selectively retrieve a high proportion of articles published in the health sciences, 



same principles apply within a country or province, the development of local health 
research in a manner that wi l l increase long term support for training and focilities. 

Important components of ethics in research are scientific honesty and assurance of 
quality. These matters, and mechanisms for protecting the public are mentioned in 
Paragraph 3.1. 

4.4 Support of research and resource strengthening 
The necessity for research and development, in industry, in agriculture and in defense, 
has long been understood and funds have been made available. The accent is on applied 
research directed to specific goals. Collaboration between practitioners and research 
workers has always been part of the process of developing the questions to be studied. 
It may still be necessary however, to remind nations and their governments of the 
benefits of a healthy population for development and convince diem of the need to 
support research to this end. 

Most health research is funded by government, both directly in the performance or 
commissioning of projects and indirectly through support of institutes and universities. 
A policy of investing 3% of the Gross National Product in all research and develop-
ment is generally recommended but few nations invest more than 0.5% of their health 
budgets in health research. There is no consensus of the investment necessary for 
health research nor are there, as yet, the cost benefit studies on which to base logical 
estimates. Moreover, the routes of funding are complex. Even essential health services 
research may rely on studies in sociology, communications and economics which 
would, presumably, be funded through their own parent disciplines. In the biomedical 
fields, much of the progress derives from fundamental advances in basic sciences, 
physics, electronics, biochemistry and the like. 

Routes of government funding, through ministry of health, scientific councils, acade-
mies and universities wi l l vary with the organization of science, education and health 
services in the particular country. 

In some countries private endowment of foundations and institutions is an important 
source of research funds while private funds may be available for research on specific 
topics. And to these may be added industry, particularly the pharmaceutical industry, 
which supports clinical and basic research. 

funds in bilateral and multilateral arrangements and with funds provided by philan-
thropic foundations and agencies. The world's largest single agency supporting bi ' 
omedical research, the US National Institutes of Health, specifically invites research 
applications from all countries. The philanthropic foundations tend to designate the 
fields of study that they wi l l support, from a wide range of topics like those listed by the 
Ford Foundation or the Volkswagon Foundation to very specific subjects, like AIDS or 
Alzheimer's Disease. The descriptions of philanthropic agencies which support re' 
search, their preferences and regulations, are available in several volumes： the sums are 
usually quite small. 

Multinational funding by consortia of governments, foundations and the World Bank 
is of increasing importance in the stimulation of health research in poorer countries. 
It is detailed in Paragraph 4.5. 



Encouragement of research 
Nothing encourages research like opportunity and example. Nothing strengthens it 
like financial support and good working facilities. These things do not happen by 
themselves, they must be conceived, planned and sold to those with power and money. 

Initiatives may come from professional research workers as well as amateurs with ideas 
and questions. They may be stimulated by government, by employers such as industry 
and the health service and by the supporting environment of academic and research 
departments. One powerful method is the creation of a focal point for research in the 
ministry of health as a way to define the needs, to stimulate the research and to apply 
the findings to the solution of health problems. Formulation of a research agenda with 
appropriate training is a powerful stimulant for research particularly if scientists and 
institutions participate in the process. Much needs to be done to mobilize the relevant 
research skills in departments outside the health field, such as economics, statistics, 
engineering and sociology, and apply them to health research. This can be as difficult 
within a single university as between institutions of higher learning. Establishment of 
interdepartmental research groups around a specific topic can enhance interest in 
health research and the principle can be extended to links between different univer-
sities and between them and other institutions. Such collaboration can often be 
achieved very cheaply and small amounts of "seed money" provided by a ministry or 
foundation for instance, to organize workshops, can have a multiple effect. 

Exchange of information and ideas by simple bulletins devoted to a single topic can 
supplement libraries and bibliographies. Access to scientific literature is crucial to 
provide information and stimulate ideas: the establishment of a clearing house for 
ongoing health research, in the local language if necessary, can be valuable. 

Scientific associations with regular meetings and opportunities to discuss ongoing 
research are another powerful stimulus. They can also be helpful in the development 
of training programs for younger research workers and, through the scientific network, 
provision of learning opportunities. 

In this regard, the help of regional and international bodies, particularly the World 
Health Organization has proved to be crucial, in alerting potential researchers to the 
possibilities of studies and funding and in putting them in touch with others of like 
mind. Their role is discussed in the next chapter. 

The ethks of research 
The preservation of individual rights and collective rights are probably more important 
in health research than in any other scientific endeavour. 

Informed consent in clinical research is on the way to becoming an accepted norm and 
more and more research authorities insist that appropriate provisions to guarantee this 
be detailed in research projects. The right to privacy is more controversial and its 
protection, in epidemiological studies, requires the careful design of data gathering and 
processing. 

Countries, no less than individual scientists and scientific groups, must be active 
partners in the development of scientific projects and collaborative studies. As more 
and more opportunities open up for participation in internationally sponsored research 
projects, immediate profit needs to be weighed against long term gains to the research 
structure. This wil l require comparison of the benefits of collaborating in a particular 
project, such as the testing of a drug or a diagnostic procedure, with the needs of the 
health research development plan to see how mutual benefits can be maximized. The 



4.3 Organization and strategy 
Determination of priorities 

The research priorities of governments, patients and scientists may be very different but 
there is no easy formula to do justice to all. The ministry ofhealth will need information 
on the state ofhealth of the nation and of susceptible groups together with studies on 
the efficiency and effectiveness of the health services. With in this framework there wi l l 

but where accuracy is of the essence. The government may then give priority to 
operational types of research, fund it and even develop organizational frameworks to 
ensure that it is done. 

Individual scientists and research establishments usually prefer to define their own 
priorities and wil l insist that identification of promising research areas is a highly skilled 
scientific judgment. Help can be obtained from task forces or working groups composed 
of scientists, clinicians, epidemiologists and other experts as necessary, to define 
priorities in a particular area while scientific academies or standing committees can 
advise on the area to be preferred. Such managerial arrangements are necessary to 
obtain the best advice and achieve a consensus. It must be noted, however, that even 
a scientific consensus may not be more than an educated guess! Except for the rare, 
independently funded institutions, government or other funding wil l be necessary and 
thus a decision mechanism wil l need to be established at appropriate administrative 
levels. Other sources of funding, including research grants, are discussed in Section 4. 

Much health research is conducted by teachers and others in medical schools, who may 
need to justify their project in order to obtain the necessary funds. Clinicians may 
pursue their research interests partly by diverting resources meant for the care of 
patients and partly by seeking additional funds. Here, diversity is the rule but research 
directions can be influenced by provision of designated funds by ministries of health 
and interested groups such as pharmaceutical manufacturers or associations for the 
control of cancer or of leprosy. 

There is however, a widely accepted view that the most important scientific break-
throughs often result from the work of individuals working on problems of their own 
choosing and that progress in science cannot be planned by committee. A high 
proportion of the funds of the U.S. National Institutes of Health, for instance, are given 
as research grants to individual scientists whose research proposals have been reviewed 
and approved by their peers. 

It would be nice if it were possible to meet all needs of basic and applied research, of 
short term and long term studies and of the requirements of specialized groups. Even 
for rich countries this is not always possible and decisions must be made to fund one line 
of research rather than another. For poor countries and for those beginning to develop 
their research facilities it wil l be necessary to take centralized decisions as to priorities. 
The fewer the resources, the more urgent would seem to be the need for research in 
health services. 

The public purse should be safeguarded, and scientific standards maintained, by 
mechanisms for peer review of research proposals and the allocation of funds through 
scientific grants committees. While, in the great majority of cases, such measures do 
ensure a degree of equity for scientists and protect the public, they may mitigate against 
funding of new, deviant or unconventional, ideas for research. When money permits, 
ways must be found to acommodate the occasional eccentric whose ideas might just be 
worthwhile. 



establishments. Nearly all countries engaged in research have networks of academies, 
research councils and institutes with greater or lesser responsibility for the establish-
ment of priorities and for the funding and conduct of research. 

Health research, particularly the fundamental and biomedical aspects, is usually part 
of the general organization of research: in some countries, there is a tendency for 
clinical research to be separate and the links informal. 

Research may be funded and guided by governments but it is performed by research 
workers in, or linked to, universities and research establishments. Universities, their 
facilities and their skilled manpower provide a major site for health research in most 
countries with dedicated research institutes added in many. Government can do its 
own health research, in its own institutions for instance, it can commission research 
from appropriate agencies, and support research anywhere with specific direction or 
emphasis or without. 

These manifold varieties of organization and structure of the research networks make 
for many types of linkage. Their heterogenicity strengthens the possibilities of 
individual research while, at the same time, making collaboration and direction more 
difficult. 

Priorities for health researá 

Who should determine the priorities for health research and how this might be done 
are basic questions in management and the answers can vary from case to case even 
within a single country. 

Traditionally, scientists themselves have decided on which problems to work and it is 
generally accepted that "the greatest scientific productivity occurs when highly 
creative investigators are provided with appropriate resources and work in an environ' 
ment free of excessive demands from external regulation and directives" (Association 
of American Medical Colleges, 1983). This approach applies more to fundamental 
medical research and is, of course, within the possibility of rich countries. When a 
country is poor or has much leeway to make up in the development of health research 
there is much to be said for the concentration of decision making authority in one focus. 
This is particularly so in the fostering of health services research which requires CO' 
operation of many disciplines and might not be the priority of any. However, if a 
country is advanced in scientific development and can afford to do research in many 
fields at the same time, there are equally cogent arguments for the decentralization of 
authority and entrusting the maintenance of scientific integrity to research councils 
and scientific academies. 

Constraints mitigating against success 
Many factors, within and without the performance of the research itself, may limit the 
possibilities of success on a national level. 
• ignorance of policy makers as to the value of health research (although they may 

accept the importance of research in agriculture or defense) 
• absence of health policy and research policy 
• inadequate funding 
• research in universities quite independent of government 
• political and administrative weakness of government 
• weakness of the educational and scientific infrastructure 
• low social status of S&T 



Biomédical researd 

The most basic part of health research, and indeed, viewed by many as the only form 
of medical research, this group demands more resources, facilities and skilled investi-
gators so that it may not be feasible for poor countries on their own. On the other hand, 
the results of biomedical research are more often of universal importance and thus of 
general significance. 

4.2 Planning health research 
National commitment 

A n appreciation of the importance of health research at the highest levels of 
government and a commitment to its promotion are the essential requisites to a 
successful research policy. 

Realization that health is fundamental to national progress and that research is an 
essential component wil l require governments to establish mechanisms for the promo 
tion and conduct of research within the framework of research and development 
activities. The organizational framework wil l vary from country to country but wi l l 
inevitably involve decisions on policy, priorities and funding. 

Health research cannot be conducted in isolation and there must be strong links both 
with scientific research generally and with the health services. 

Prerequisites for success 
The three requirements for the conduct of nearly all research are resources, infrastruC' 
ture and manpower. They do not, of themselves however, guarantee success but must, 
ideally, be interlinked with many other elements. These include: 
• the existence of a national health plan with defined targets 
• derivation of a priority list of research goals 
• for essential health research, at least, involvement of decision makers 
• organizational links with educational establishments, universities, institutes and 

the like 
• information base of resources and research activities within the country and links 

to libraries, international data bases and information networks 
• a critical mass of research workers and supporting staff 
• mechanisms for intersectoral research management 

for development 
• mechanisms for dissemination of the results of research and the translation of 

health problems to research needs 
• a critical approach to problems and to problem solving as part of the education of 

all health workers 
• facilities for universal education and health manpower development plans 

National organization of research 

Patterns of management of research generally and of health research in particular, vary 
greatly from country to country. Some nations have established a centralized planning 
mechanism in government such as a minister of science or an authority for science and 
development in the office of the prime minister. Others have created the post of chief 
scientist within the ministry of health with links to both the health and research 



Chapter 4 
MANAGEMENT OF HEALTH RESEARCH 

For the following general discussion, ‘‘health research" is defined very broadly as a 
method of obtaining systematic knowledge which can be used for improvement of the 
health of individuals or groups. It is thus a critical approach to the many factors which 
can affect health and should be a part of the activities and philosophy of health workers 
at all levels. While specialized training wil l clearly be required of all who devote a major 
part of their activities to research, inculcation of the habit of an inquiring mind should 
be an integral part of the preparation of all. 

Research is essential for the promotion of health and the improvement of care: every 
country therefore must be actively involved in its practice. The question is one of only 
range and degree. 

4.1 Types of research 
Health research covers topics in nearly every field of science and perceptions of its 
scope and activities are well nigh unlimited. But management of, say, epidemiological 
research in a developing country is bound to be very different from that of molecular 
genetics in an industrialized one and a classification becomes necessary. The classical 
dichotomy into "basic" and "applied" is neither feasible nor useful while a detailed 
nosology would make it difficult to reach generalizations. Again, for purposes of the 
present discussion, therefore, health research has been divided into three overlapping 
groups. 

Essential health research 
This is the minimal research agenda, obligatory for all nations. It consists of activities 
to define the health problems of the nation, to measure their importance and to assure 
the quality of activities to deal with them. Much of this research comes within the 
category of health service research but there wil l be elements of clinical research and 
development of technology, depending on the situation. The information, which may 
be obtained in a number of ways, is essential and specific to each country for planning 
and monitoring health services. Some of the research conclusions, however, may be 
generalized and applicable to other areas. The sophistication of the research differs 
from place to place: one country may be concerned with the search for better control 
of tuberculosis, another with the cost^effectiveness of the latest diagnostic imaging 
methodology. 

Intersectoral research of relevance to health could also be conveniently classified 
under this rubric. 

OinkalresearA 
Again, in its widest sense, this group of topics ranges from studies of the prevention and 
diagnosis of diseases through new methods of treatment to problems of care and 
rehabilitation. Here too the sophistication wil l vary from problem to problem and there 
wil l be overlap with the fields of essential and biomedical research. Some of the 
research wil l be mainly of local importance; much wil l be useful for other individuals 
in other countries. Examples include the adaption of DNA replication techniques to 
the field diagnosis of malaria, clinical trials of disease prevention and the design of new 
chemotherapeutic agents. Wherever clinical facilities exist, there is a potential for 
clinical research. 



on health and health care. It is the duty of W H O to be on the alert in order to 
exploit them whenever appropriate. 

4) There are new and evolving problems that require special attention. A recent 
explosive example has been provided by the AIDS pandemic. Yet there are other 
less spectacular problems which are nevertheless of great magnitude and receiving 
insufficient attention; examples are liver diseases, the changing age structure in 
developing countries, and various ethical problems arising out of the use of new 
technologies. 

5) The inner consistency and balance between various components of WHO's 
programme should be closely monitored. The programmatic and resource struo 
ture of WHO,s activities should reflect not only a keen interest for practical im' 
plementation, but also adequate respect for scientific validity. 

6) A strong and coherent scientific framework for WH〇，s programme should facili-
tate interaction with other U N Organizations such as FAO, UNESCO, ILO, 
UNIDO, etc. It should eventually lead to a better harmonization of the science 
and research policies within the system, as requested by the UN. 

7) The notion of critical mass should be kept at the forefront of all scientific and 
research endeavours at national and regional levels. It may often be more cost-
effective to set up institutional arrangements for whole region rather than to 
replicate smaller, less effective projects in several countries. The creation of major 
research and training centres in epidemiology, ecology, informatics, etc. would be 
a case in point. 

A battle has never been won without a strategy. The battle for health and against 
disease, a battle without armistice would be won with the help of a good, relevant and 
appropriate Health Research Strategy. 



5 ) Delivery of health services. The critical determinants of health must be addressed 
through health services that are relevant to local needs and cultures and also aim 
at covering entire populations, particularly the most vulnerable groups. How to 
join with policy makers and communities in assessing needs, planning, financing 
and implementing programmes and evaluating them in terms of coverage, eff“ 
ciericy and effectiveness is the challenge to research workers. 

The application of these principles wi l l inevitably differ between Regions and between 
countries within the same Region, acording to many variables; the nature of the 
predominant health problems; the present level of health; economic resources; 
cultures, political and religious traditions. However, the objective should be common 
to all: to do all kinds of research which wil l make it possible to advance rapidly to the 
HFA goal. 

To implement the Health Research Strategy, W H O has to use an appropriate 
armamentarium. W H O has access to tens of thousands of scientists in several thousand 
institutions collaborating with W H O worldwide. They work as project investigators, 
staff, in expert committees, scientific groups, seminars and workshops thus keeping 
W H O constantly abreast of new developments. The world audience is reached through 
massive streams of publications which ensures the diffusion of scientific knowledge and 
related information. As part of a wide scientific network, W H O Collaborating Centres 
provide research and training facilities, consultative and bibliographic services, as well 
as biological reference and standards functions. 

In the great race for social and technological development, W H O would need to play 
the role, not of a passive adviser, but of an active partner. 

Several needs can be readily identified： 

• A t the policy level, W H O must help countries to develop their own national 
research and technological policies. 

• A t the operational level, W H O should help countries to develop their own 
capabilities in technology assessment so as to enable them to select relevant 
technologies in a competent way. 

• A t the information level, a more active role should be taken to develop effective 
methodologies for the acquisition and analysis of indicators, without which 
progress cannot be measured reliably. In addition, training efforts should be 
expanded. 

It is crucial to strengthen the scientific and technological coherence of the Organiza' 
tion. This has to be done in several ways: 
1 ) In existing programmes, the scientific rationale for their structure and functions 

should be improved and their interrelationships explicitly and objectively clari-
fied. A n appropriate example would be the study of epidemiological patterns and 
trends. 

2) New programmes wil l have to be developed and promoted, for instance, health 
care technology and health economics. The boundaries, substance, and relevance 
of such programmes to others and to the Organization's programme in general is 
to be continually assessed and reviewed. 

3) The role of new and emerging areas in Science and Technology should be 
constantly monitored. Many such developments are likely to have a major impact 



referred to above in that they do not respond adequately to a rising standard of 
living, and basic knowledge required for their control is still lacking. They therefore 
need to be tackled with all the research resources that can be brought to bear on 
their prevention and treatment. 

• Second only to the primary goal (discussed above) should be promotion of research 
on the non-communicable diseases, predominant in developed countries and now 
threatening to advance in developing countries which are at risk of having the 
worst ofboth worlds. In some, the influences, such as smoking and alcohol, are well 
known, and the research needed is largely of an applied kind. But in many diseases 
the hazards have not yet been identified, and the research required is essentially 
epidemiological, to unravel the disease origins. In these diseases the predominant 
influences are behavioural. 

• Even if progress in prevention is as rapid as we would like it to be, the treatment and 
care of the sick wil l continue to be of the highest importance. On the most 
optimistic assumptions it wil l still be necessary to care for patients and disabling and 
life^threatening illnesses, as well as with the many kinds of morbidity which 
diminsh the quality of life from day to day. 

• A further requirement is for research on health services that address the critical 
determinants of health (health systems research). The precepts ofHFA imply that 
such services cover entire populations, particularly the most vulnerable individuals 
and groups. The research questions are formidable: how to join with policy makers 
and communities in assessing needs, planning, financing and implementing pro-
grammes, and evaluating them in terms of coverage, efficiency and effectiveness. 
Health services, to a substantial extent are specific to local circumstances -
traditions, resources, politics, culture 一 and it is necessary, therefore, that there 
be local capability for this kind of research. This calls attention to the need 
for development, organization and support of research on the delivery of 
health services, which requires, in turn, national, regional and international 
collaboration. 

3.4 Concluding guidelines 
Against the background of the preceding analysis the following are the steps which are 
likely to lead to rapid advance. 
1 ) Control of diseases associated with poverty. The research needed is essentially of 

the health systems type, as the effective measures are well known. 
2) Control of diseases, both infectious and non-communicable, specific to the 

tropics. These diseases should be attacked with all the resources - laboratory, 
clinical and epidemiological 一 that can be brought to bear on them. 

3) Control of diseases associated with affluence. In some, the major influences 
(tobacco, alcohol, occupational hazards, etc.) are already known and the research 
required is of the applied type; in others, the influences are unknown and research, 
mainly epidemiological, is needed into disease origins. 

4) Treatment and care of the sick. Even on the most optimistic assumptions about 
disease prevention, it wil l be necessary to make extensive provision for the 
treatment and care of the sick. For this we rely mainly on biomedical research 
(which ako, of course, contributes powerfully to the preventive measures). 



AIDS; (vi) socio-economic factors, often generated outside the health sector, being 
important determinants of health, a health research strategy should include research 
on modelling related to intersectoral impacts on health, on health economics and on 
multisectoral interactions with health; (vii) research on behaviour, and on mental 
health has always been demed important. 

3.3 The research strategy of WHO 
In 1976’ the Global ACHR suggested criteria for selecting priority areas for W H O 
research efforts and these criteria are still valid today. They are: 
1 ) The magnitude of the problem, especially in the developing countries. 
2) The suitability of the problems for international collaborative research efforts 

coordinated by WHO. 

3) The priority of the problem as perceived by individual countries themselves. 

4) The relevance of the problem to the socioeconomic development of Member 
States. 

5) The probability of finding solutions (or important clarifications) and the feasibil-
ity of applying them nationally, including the time and costs required. 

6) The availability of manpower, facilities and funds to carry out the research to 
ensure as far as possible the achievement of significant results. 

7 ) The involvement of the countries themselves, especially their scientific commu-
nities and facilities, in the research efforts to be undertaken preferably where the 
problem exists, so as to upgrade national research capabilities. 

8) The level of ongoing research efforts, both nationally and internationally, to solve 
the problem. 

9) The benefits which would accrue from the application of the results of successful 
research efforts, especially in the developing countries. 

10) The potential usefulness of the results of the research in the solution of other 
problems. 

The specific involvement suggested for W H O is primarily directed to the following 
areas: 
• The first priority should be to encourage and assist research which wil l raise the 

standard of health in developing countries and in certain deprived sub-groups of 
developed countries. The steps needed are well'known - provision of sufficient 
food, clean water, sanitary facilities, limitation of fertility and immunization against 
some of the common infections - and the research required is essentially of the 
health systems type. It is probably true to say that if these basic steps were 
implemented throughout the world by the year 2000, one of the most important 
aspects of health for all would be achieved even if nothing else were done; if these 
measures are not implemented HFA wil l not be achieved whatever else is done. The 
effectiveness of these measures is already evident from the rapid progress recently 
made in some developing countries. 

• Improvement in the health of developing countries also requires advance in 
knowledge of diseases characteristic of the tropics. They differ from the conditions 



predominantly to better nutrition, for in some countries which in a few decades have 
attained Western standards ofhealth there were no substantial advances in the other 
major influences. However there were some other developments which contributed 
powerfully if indirectly to health: education, particularly of women; equity of access to 
health resources; political and social wil l to improve health; above all, control of 
fertility which safeguarded the advances from the effects of rising numbers. 

In the light of this assessment of the contribution of different influences, developing 
countries which do not have the resources needed to provide all the services specified 
under primary health care 一 and that is the position in which nearly all are placed -
would be well advised to give high priority in research and services to nutrition, 
immunization and sanitation. And if limited resources prevent the full provision of 
sanitary services, as they are likely to do, a large advance can be made by increasing 
resistance to infection. It is hardly possible to overestimate the significance of the 
observation that in China and Kerala the advances were due almost entirely to better 
nutrition; there were no substantial improvements in water, sanitation and personal 
care, and immunization coverage was low. 

In the light of the information available it can therefore be argued that research on 
nutrition and population control is of great priority, but research on immunization, safe 
water, sanitation, improved economic growth, therapeutic health care and education 
especially of females is likely to bring marked improvement in the health of popula-
tions. 

Nutritional deficiencies could in principle be rectified： calorie and protein deficiencies 
by increased food production, and micronutxient deficiencies by dietary supplementa-
tion. On the other hand, nutritional excess was linked to obesity, cardiovascular disease 
and dental caries and with possible influences on cancer and diabetes. Infection control 
could be approached by interventions with immunization and therapy. Other issues are 
also important, control of fertility, safe water, sanitation, hygienes and housing. W H O 
has already initiated various programmes on these issues, while the International 
Drinking Water Supply and Sanitation Programme is now entering its final phase. 

In 1988 the Global Advisory Committee on Health Research was of the view that (i) 
in developing countries top priority be accorded to research in nutrition, as an 
important strategy for achieving maximal effectiveness in primary health care. Re' 
search in nutrition has greatest potential for the promotion of health and for the 
control and prevention of communicable and non-communicable diseases in all 
peoples and at all ages; (i i) research on the effective utilisation of basic education to 
promote health and prevent disease was worthwhile and should be vigorously pursued, 
in collaboration with other organizations such as UNESCO; (i i i) top priority should 
be given to health systems research, including the delineation of the role of environ-
mental factors vis-a-vis medical intervention. Every effort should be made to sensitize 
policy-makers (especially at the highest levels) to accept a health research strategy, and 
to encourage them to evolve the appropriate political will, without which very little 
progress can be achieved. Significant topics apart from health systems research include 
ecology (including human ecology) and explicit prevention strategies. The advance of 
health development may require progress on a number of fronts simultaneously, to suit 
the situation in individual countries, and research may be needed to support the 
required “package,, of compound actions; (iv) the use of appropriate technology and 
transfer of technology programmes especially in developing countries are crucial to 
meaningful health research; (v) no Health Research Strategy in the context of HFA 
2000 is complete without a research component for the control and prevention of 



The other abnormalities are quite different, in that they result from well recongized 
causes (e.g. malformations caused by rubella and thalidomide; diseases attributable to 
iodine deficiency during pregnancy, those caused by radiation and possibly tobacco and 
drugs and conditions resulting in low birth weight). 

Postnatal diseases due to defkiendes and hazards 
For most of his existence, man has suffered from direct or indirect effects of food 
deficiency. The improvement in the food supplies through the first agricultural 
revolution 10,000 years ago led to an increase in population size which in turn created 
the conditions for spread of infections diseases. 
As a result of major improvements in nutrition and hygiene during the last few 
centuries, diseases due to deficiencies and hazards are no longer the principal cause of 
sickness and death in developed countries. In much of the world, however, the picture 
remains essentially unchanged. Infectious disease is still the predominant cause of 
death, and malnutrition, defective hygiene, and excessive growth of populations are 
the major influences. 

Postnatal diseases due to maladaptafbn 

Several lines of evidence suggest that the disease pattern now predominant in 
developed countries (e.g. cardiovascular disease and cancer) is due essentially to recent 
changes in conditions of life. 
Many are the influences over which the individual has little control: atmospheric 
pollution; chemicals used in industry, agriculture and as food additives; adverse 
working conditions; road traffic, radiation from nuclear processes; risks associated with 
medical investigation and treatment. Other hazards are from changes in behaviour, 
many of which are made possible or encouraged in the affluence which resulted from 
industrialization: smoking; sedentary living; use of drugs; excessive or ill'balanced 
diets. Hence some of the contemporary health problems can be resolved by public 
action, whereas others require also modification of behaviour. 

3.2 Reseorch needed: basic framework 
With its emphasis on equity, acceptability, self-determination and social justice, the 
concept of primary health care reflects admirably the spirit of the “health for all” 
commitment introduced at Alma-Ata and reaffirmed at Riga. It is, however, a 
comprehensive approach which includes all the major developments desirable for 
health under more or less ideal conditions. In the foreseeable future many Third World 
countries wil l be unable to afford all of these developments, and it is therefore necessary 
to assign priority between them according to their effectiveness. 

For this purpose there are two sources of enlightenment to which we can turn, the 
experience of industrial countries during the last two centuries, and the experience of 
some developing countries which have made rapid progress during the last few decades. 
Conclusions from these sources are reasonably consistent particularly on the basic 
observation that the advances in health were due almost entirely to the decline of 
mortality from infectious diseases. 

In developed countries, the infections declined because of (a) increased resistance 
brought about by improvement in nutrition and, later to a lesser extent, immunization, 
and (b) reduced exposure, which resulted from hygienic measures (in respect of water; 
sanitation, food and housing) introduced progressively from the late nineteenth 
century. In the developing countries the decline of mortality appears to have been due 


