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Preface

Many factors shape the health of individuals and the
great variability of health within and across popula-
tions. Genetic endowments, of course, play a role. Eco-
nomic status strongly affects outcomes by working
through a range of more proximal determinants—in-
cluding consumption of food that is adequate in quantity
and quality, access to clean water and satisfactory sani-
tation, adequate shelter and access to health services.
Poverty, thus, is a major cause of poor health—and it
also perpetuates it: investments in health have become
essential to economic growth policies that seek to im-
prove the lot of the poor. Education, like economic sta-
tus, works through multiple channels to influence
health. Educated individuals quickly learn and adopt
sanitary behaviours, more efficiently use food, more ef-
fectively utilize health services for themselves and their
families and are more likely to avoid health risks such as
tobacco use. Measured effects of education on health
prove consistently large.

Half of all the gains in human life expectancy of the
past several thousand years have occurred in this centu-
ry. Some of these gains have resulted directly from the
improvements in economic and educational standards
that have recently transformed the material lives of
most—but far from all—of the world’s population. Im-
provements in income and education account, however,
for only part of this century’s remarkable improvements
in health. At the turn of the century the people of a
country with an income level of US$ 5 000 per capita (in
purchasing power adjusted for inflation) would typically
have had a life expectancy under 50 years; today the
number is close to 75. Why this enormous difference af-
ter controlling for income? Important as income and ed-
ucation undoubtedly are, another factor—advance in
scientific knowledge and its application both in creating
powerful interventions and in guiding behaviour—has,
perhaps, become even more important.

What are the implications for policy? One is that if
knowledge gains prove even partially as important for
future health improvements as they have in the past
century—and this Report points to a number of reasons
for expecting this to be so—then investments in health
R&D will continue to have high payoffs in health status
and economic productivity. Assuring an adequate level
of R&D investment then holds strong claim on health
budgets—a claim for more than the approximately 3%
now committed. Equally important—or more impor-
tant—is that the investments be efficient in generating
useful new knowledge and products.

This Report deals with policy for health R&D invest-
ments of particular relevance to the poor in low-income
and middle-income countries. We estimate these invest-
ments to have been about US$ 2 billion annually in the
early 1990s (out of a total of something over US$ 50 bil-
lion spent globally on health R&D). The Report address-
es the central question of how best to focus R&D invest-
ments when resources are tightly constrained. It also
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addresses the institutional question of how to create an
incentive and information environment that leads to ef-
ficient utilization of R&D investments, including the re-
lated issues of competitive resource allocation and of ap-
propriate incentives for engaging the private sector
more fully. Since most of the products of health R&D can
be shared by many or all countries—in that sense they
are international “public goods”—the Report deals with
an additional set of issues involving the generation and
coordination of international collective action. Collective
action has been neglected, and the Report suggests di-
rections that might be taken to correct this.

This Report results from the deliberations of the Ad
Hoc Committee on Health Research Relating to Future
Intervention Options and of staff work undertaken to in-
form those deliberations. Two lines of thought led to the
formation, under the auspices of the World Health Orga-
nization, of the Ad Hoc Committee. The first, summa-
rized in the preceding paragraphs, pointed to the central
role that advances in knowledge have played (at least in
the past century) in driving the enormous improvement
in human health. In particular, the World Bank’s World
development report 1993: investing in health (World
Bank 1993) had reached this conclusion and pointed to
the importance of improving the use of international as-
sistance for health by paying more careful attention to
the role of knowledge generation and dissemination. At
about the same time several private foundations that
had actively supported tropical disease research noted
not only that their own efforts were likely to decline but,
also, that replacement funding sources remained to be
identified. These foundations and a range of other inves-
tors in health R&D then joined with WHO in establish-
ing the Ad Hoc Committee to address priorities for
health R&D, prospects for funding, and institutional
changes (at both the national and international level)
that might enhance the productivity of ongoing R&D ex-
penditures.

The Ad Hoc Committee’s mandate was broad: in ad-
dition to research, it was to address development of the
products and procedures that translate research find-
ings into practical tools (and, therefore, it was to pay
careful attention to the role of the private sector); it was
to include considerations of nutrition and family plan-
ning; it was to address issues of behavioural science and
health systems research as well as biomedical and clini-
cal R&D; and it was to operate under the assumption
that, at best, only very limited additional resources from
outside the health sector would be available for financ-
ing health R&D in the future.

The composition of the Ad Hoc Committee reflected
this broad mandate. Its core membership included the
chairs or representatives of the scientific advisory pan-
els for WHO programmes with major research compo-
nents; but membership was extended to be broadly rep-
resentative of the disciplines contributing to health
R&D. (The Committee Chair, for example, is an econo-
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mist; the Co-Chair an immunologist.) Senior representa-
tives of research-oriented pharmaceuticals houses
served on the Committee, as did a number of individuals
with experience in the highest levels of public service.
The Report results from their deliberations (mostly in
small groups) over a period of several years. While all
members of the Committee agree with the broad thrust
of the Report, it is fair to say that each member of the
Committee—including the Chair—will differ with a
number of specific points in the Report. The Committee
sought to inform debate with its Report; no effort was
made to reach consensus on every point.

Too often priorities for public sector health R&D in-
vestments are determined with little concern for the
magnitude of the problem to be addressed, for the extent
to which scientific judgement supports the possibility
that new products and initiatives will be more cost-effec-
tive than available alternatives, or for ongoing efforts
elsewhere. These considerations figure prominently in
private sector product development decisions. The Com-
mittee endeavoured to generate information relevant to
an analytical approach that combines use of available
quantified data with informed judgement. This ap-
proach facilitated identification of specific high priority
product development opportunities and led the Commit-
tee to the conclusion that available R&D resources
would be more productive if concentrated on these “best
buys” rather than remaining dispersed.

Because of limited time and resources, this approach
could not be applied across the whole field of health
R&D. The Committee nonetheless generated a wealth of
information that was useful in its work and that, we
hope, will prove valuable to others in assessing policy for
health R&D and resource allocation. In particular, the
Committee’s commitment to careful consideration of the
problem of the magnitude of disease burden has led to a
major reassessment of global patterns of cause of death
and disease burden, to assessment of burden resulting
from major risk factors (to guide resource allocation con-
cerning prevention), and to projecting burden forward to
the year 2020. This work on disease burden substantial-
ly revised and extended work undertaken earlier for the
World Bank and the World Health Organization. Annex-
es 1 and 2 summarize findings from this effort; detailed
results appear in a series of companion volumes to this
Report, the Global Burden of Disease and Injury Series,
edited by C. J. L. Murray and A. D. Lopez and published
by Harvard University Press for the World Health Orga-
nization and the World Bank.

What, then, are the conclusions reached and direc-
tions suggested? The Committee concluded that four
challenges to health systems will remain important for a
decade or more to come and that specific R&D initiatives
would contribute significantly to meeting these chal-
lenges.

* Despite progress there remains a huge and unneces-
sary burden of infectious disease among the poor that
can be addressed with available cost-effective inter-
ventions. Addressing this unfinished agenda is most-

ly a matter of political will and (modest) commitment
of resources. But R&D can help through operational
and behavioural research to facilitate implementa-
tion (often by developing and evaluating linked pack-
ages of care, such as the proposed Mother-Baby pack-
age) and by selective development of new tools,
including improvements in vaccines.

A more global class of challenges results from the con-
tinually changing nature of microbial threats. New
pathogens—such as HIV—and evolution of drug-re-
sistant variants of familiar ones (e.g. ones causing tu-
berculosis and malaria) create needs for biomedical
understanding, for understanding of systemic deter-
minants of the spread of drug resistance, and for new
drugs and vaccines.

¢ Low-income and middle-income countries increasing-
ly face major (and hitherto neglected) epidemics of
noncommunicable diseases and injury. Selected psy-
chiatric conditions, heart disease, stroke and road-
traffic accidents dominate the disease profile we
project for these countries for the year 2020. R&D is
required to ascertain ways of preventing and manag-
ing these conditions under budgetary constraints far
more stringent than in the high-income countries,
which have dealt with the problems far longer.

Finally, health systems themselves vary greatly in
how efficiently and equitably they provide services.
Research can assist decision-makers to solve specific
problems, to learn from the experience of others, and
to place the performance and characteristics of their
systems into international and historical context.
Such research should pay careful attention to mea-
surement of performance and should include investi-
gation into health systems and their finance, the
determinants of the behaviour of health care provid-
ers and the behaviour of individuals and households.

In some cases additional resources (probably from
lower priority areas within national health budgets or
health aid budgets) will be required to meet these R&D
needs adequately. In many cases institutional change
will be necessary to create the information and incen-
tives required for efficient resource allocation. At the in-
ternational level resource allocation has often lacked fo-
cus (resulting in failure to bring results to the point of
application) and has neglected important conditions and
issues while providing (relatively) generously for less
important ones. Reform is needed. Successful models of
competitively driven international funding (and experi-
ence-sharing) networks should be applied to currently
neglected clusters of conditions. For development of new
drugs and other tools, the Report proposes establishing
a Health Product Development Facility to address prob-
lems that the private sector now neglects; this would be
accomplished in part by improving incentives for engag-
ing private sector talent.

In addition, and importantly, a mechanism is needed
for exchanging ideas about progress and priorities in
R&D, for tracking flows of funding and identifying im-
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portant gaps, and for creating an environment where in-
vestors and research institutions can agree on approach-
es to close those gaps. To meet this need, the Committee
proposes creation of a Forum for Investors in Interna-
tional Health R&D. The Report elaborates these propos-
als.

Global challenges demand, in some sense, a global re-
sponse. All nations share the fruits of R&D. Even though
each country may invest a relatively modest sum to-
wards collective goals, the aggregate effort potentially
benefits all substantially. Collective action is the eco-
nomically rational approach to “public goods” such as
R&D; here, responsibility for catalysing collective action
lies principally in the hands of the global community.
Far from overshadowing action at the national level, glo-
bal efforts help both to make national R&D efforts more
productive and to lead to a global result that exceeds the
sum of national ones.

Thus, among the many competing demands on the
funds allocated to international assistance for health,
those contributing to generation of the new knowledge,
products and interventions that can be shared by all
have special merit.

Yet the commitment to R&D has been declining. If
the international system collectively fails to invest in
productive R&D—or to generate incentives for individu-
al countries or the private sector to do so—then, in all
likelihood, great opportunities to improve human wel-
fare and productivity will be missed entirely. The chal-
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lenge to donors in times of budgetary stringency is to rec-
ognize that their own comparative advantage lies in
supporting the generation and dissemination of knowl-
edge—knowledge that, with its multiplier potential for
empowering individuals and health systems, can yield a
health impact that far exceeds what donors can achieve
with their limited capacity to finance or deliver services.

We complete this preface at the final meeting associ-
ated with the Ad Hoc Committee’s work. That meeting—
convened by the Swiss Agency for Development and Co-
operation, and hosted by the World Health Organization
in Geneva, 27-29 June 1996—brought together re-
searchers, government officials, NGOs and investors in
research to review the final draft of this Report. Partici-
pants in the meeting raised a range of critical points and
suggested changes in emphasis or priority; but, on the
whole, the meeting conveyed a broad sense of agreement
on the direction the Report suggests. In particular, par-
ticipants endorsed the Report’s recommendation for a
Forum on International Health R&D that brings togeth-
er investors in R&D with other stakeholders for discus-
sions on priorities—discussions to be informed by ongo-
ing analytic efforts. We have every hope that the forum
will prove to be a mechanism for mobilizing the efforts
that will lead to a growing knowledge base for improving
the health, well-being and productivity of the poor.

29 June 1996
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Summary

A new set of threats to health has joined the familiar
problems of infection and malnutrition in developing
countries. Over the next 25 years, as populations age
and the tobacco epidemic takes hold, most developing re-
gions are likely to see noncommunicable diseases be-
come their leading causes of disability and premature
death. Both the pace of these changes in developing
countries and the sheer numbers of people affected will
exceed anything experienced in the industrialized world.
At the same time, malnutrition and the infectious child-
hood killers continue to take a heavy and unnecessary
toll, despite successes in their control, and HIV and
drug-resistant strains of major pathogens complicate
these problems by their unpredictability and global
reach.

While the industrialized countries are expected to
grow richer still in coming decades, most developing re-
gions are likely to see more modest income growth, and
in India and sub-Saharan Africa that growth may be
minimal. Yet the governments of middle-income and
low-income countries must somehow respond to the mul-
tiple and complex health needs ahead of them. To do so
effectively, they will need new information, tools and
policy instruments that they can obtain only through re-
search and development. But finances and capacity for
R&D are limited, and in order to make the best use of
both, priorities must be set and incentives for efficiency
created.

This Report is the outcome of a review of health
needs and related priorities for research and develop-
ment in the low-income and middle-income countries. It
is intended as a resource to assist decision-making by
governments, industry and other investors on the alloca-
tion of funds to, and within, health R&D. It was pre-
pared by a Committee (the Ad Hoc Committee on Health
Research Relating to Future Intervention Options) con-
vened under the auspices of the World Health Organiza-
tion at the request of a number of these investors. Box
S.1 provides the Ad Hoc Committee’s terms of reference.
Since most of the world’s ill-health is borne by the people
of low-income and middle-income countries, the Report
focuses on their needs. But its messages are not restrict-
ed to the developing nations; in a world where people
and economies are increasingly interdependent and the
boundaries between regional health needs increasingly
blurred, no region can consider itself immune to the
problems of others. The Report is therefore intended also
to contribute to an agenda for international action in
which individual nations’ agendas inform global priori-
ties, and global needs and experience influence national
agendas.

This Summary is in two parts. The first explains the
Committee’s methods and conclusions in assessing R&D
needs and opportunities; the second sets out our recom-
mendations.

xxi

Findings of this Report

The challenges ahead

Health needs in developing regions are changing radi-
cally (see Figure S.1). Table S.1 shows the scale of the
change overall and Table S.2 highlights the particular
impact of tobacco on global health. In the Committee’s
view, four key challenges face governments and health
systems:

e First, they still face the traditional threats to mater-
nal and child health

The world’s poorest regions still suffer a heavy—
and largely avoidable—toll of premature death and
disability from childhood infectious diseases, malnu-
trition, and maternal and perinatal conditions such
as unsafe childbirth and low birthweight. While
progress against these old, familiar conditions has
been spectacular in recent decades, they still account
for more than one-third of the entire burden of dis-
ease worldwide today and almost half the burden in
the low-income and middle-income countries.

Second, the populations they serve face a continually
changing threat from microbial evolution

All populations are threatened by microbes at a
time of spreading antimicrobial resistance and great-
er human mobility. Particularly unpredictable
threats include: the TB bacterium Mycobacterium tu-
berculosis; the pneumonia-causing bacterium Strep-
tococcus pneumoniae, often called simply pneumococ-
cus; the malaria parasite Plasmodium falciparum;
and the human immunodeficiency virus (HIV).

L]

Third, they must respond to the emerging epidemics

of noncommunicable diseases and injuries by devel-

oping cost-effective interventions to prevent, diagnose
and treat them

Heart disease, mental illnesses, cancers, strokes
and chronic respiratory diseases are fast emerging in
the middle-income and low-income countries as their
populations age and become increasingly exposed to
certain risk factors for noncommunicable diseases,
such as tobacco. Yet only a limited number of the ex-
isting treatments for these diseases, treatments de-
veloped largely in the industrialized world, are cost-
effective. Also, partly because of population aging
and partly because of secular changes the numbers of
some forms of injury such as those caused by road-
traffic accidents and interpersonal violence appear to
be rising, calling for new responses from the health
sector.

» Fourth, countries vary enormously in how efficiently
and equitably they provide health services; the chal-
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lenge is how to improve efficiency and equity in light
of experience

Millions of people are still denied adequate health
care, and population health needs are growing more
complex. Governments in both rich and poor coun-
tries are struggling to meet a rising demand for ser-
vices in the face of spiralling costs, yet their task is
being hampered by a lack of information about the
most effective ways to achieve this. Many countries
are pressing ahead with health system reform with-
out knowing how best to provide equitable, efficient
and high-quality services, and making development
plans without knowing how to quantify the impact on
health of other sectors of the economy such as educa-
tion or employment. Learning from the experience of
good practice can greatly increase the value of re-
form.

Responding with R&D

The responses to these challenges must be on many
fronts, of which research is only one. But R&D, the Com-

mittee believes, will be as vital for the future as it has
been in the past 100 years. There are many health prob-
lems that remain unsolved because too little is under-
stood about them, or because there are too few or no tools
yet available to prevent or treat them, or because the ex-
isting tools are not being put to the most efficient use for
technical or policy reasons. In all these respects, R&D is
needed, ranging from biomedical to the health policy sci-
ences.

R&D has an outstanding track record of improving
health; governments can ill afford to neglect it in face of
the challenges ahead. Past R&D has delivered technolo-
gies for the prevention, treatment and control of disease
that have improved health and paid invaluable divi-
dends. For example, vaccines for a handful of childhood
diseases such as diphtheria and whooping cough have
cut the burden of disease in under-fives by almost a
quarter and now avert the deaths of about three million
children a year. In the United States alone, the major
childhood vaccines save between US$ 3 and US$ 30 for
every US$ 1 invested in them. Research has also deliv-
ered knowledge that individuals, households and policy-
makers can use to avoid disease and promote better



Summary

xxiii

1990 and projected for 2020

1990

48.7%

Source: Annex 1

Figure S.1 The disease burden in demographically developing regions,

C3Communicable, maternal and perinatal INoncommunicable & Injuries

Note: This Report uses as its principal measure of disease burden the disability-adjusted life year (or DALY); this combines years
of healthy life lost from disability with those lost from premature death. The Report also conveys, however, data on burden as
measured by numbers of deaths and years of life lost (YLL) from premature death.

Per cent of total disability-
adjusted life years (DALYSs)

2020

health. For example, the stream of evidence that tobacco
use is harmful has persuaded a growing number of gov-
ernments to introduce antismoking measures, and more
and more individuals with access to health information
are quitting the habit.

The future promises even greater dividends. Advanc-
es in molecular biology—particularly in human genetics,
developmental biology, immunology and neuroscience—
are bringing new insights into the pathogenesis and
treatment of many diseases. At the same time, new tools
such as recombinant DNA technology, combinatorial
chemistry and powerful data analysis capacity have
transformed the landscape in which scientists work, en-
abling much greater productivity. The combined effects
of these conceptual and technical advances make R&D
an increasingly powerful engine for improving health
and, potentially, controlling costs.

Hard choices: how should resources be allocated?

If investors seize the opportunity to direct resources
to the areas of greatest need and promise, R&D could de-

liver substantial gains for global health. But hard choic-
es must be made if the best results are to be achieved.
The Committee has therefore explored systematic ap-
proaches to resource allocation in order to make the best
use of limited funds. Our focus has been on strategic re-
search and on intervention development and evaluation.
(The Ad Hoc Committee did not address priorities for
fundamental research, which are driven by consider-
ations other than health needs, and were therefore out-
side its scope. We stress, nevertheless, that all strategic
and other research described here rides on the back of
progress in fundamental research, which is a sine qua
non for its success.)

Our methods are essentially simple and are intended
to provide some systematic steps that investors might
use to help guide their decisions about resource alloca-
tion. Our intention is not, of course, to attempt to pre-
scribe actions for any individual country, but to indicate
broad priorities. These steps are not intended to replace
judgement, but rather to inform it. They are offered with
the caveat that committees can deal only with what is
known or readily envisaged, and the recognition that
progress can come from unexpected directions.
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Table S.1 The changing pattern of disease burden, demographically developing countries, estimates for

1990 and projections to 2020

1990 2020

Rank Cause % total | Rank Cause % total
1 Lower respiratory infections 9.0 1 Unipolar major depression 5.6
Diarrhoeal diseases 8.1 Road-traffic accidents 5.2
3 Perinatal conditions 7.3 3 Ischaemic heart disease 5.2
4 Unipolar major depression 3.4 4 Chronic obstructive pulmonary disease 4.3
5 Tuberculosis 3.1 5 Cerebrovascular disease 4.2
6 Measles 3.0 6 Tuberculosis 35
7 Malaria 2.6 7 Lower respiratory infections 3.4
8 Ischaemic heart disease 25 8 War 3.3
9 Congenital anomalies 2.4 9 Diarrhoeal diseases 3.0
10 Cerebrovascular disease 24 10 HIV 2.8
11 Road-traffic accidents 2.2 11 Perinatal conditions 2.7
12 Chronic obstructive pulmonary disease 2.1 12 Violence 2.4
13 Falls 2.0 13 Congenital anomalies 2.4
14 Iron-deficiency anaemia 1.9 14 Self-inflicted injuries 1.8
15 Protein-energy malnutrition 1.7 15 Falls 1.6
16 War 1.6 16 Bipolar disorder 1.5
17 Tetanus 1.4 17 Osteoarthritis 1.5
18 Violence 1.3 18 Tracheal, bronchial and lung cancers: 1.5
19 Self-inflicted injuries 1.3 19 Alcohol use 1.4
20 Drowning 1.2 20 Cataracts 1.3
21 Pertussis 1.1 21 Malaria 1.3
All other causes 38.4 22 Measles 1.3
23 Schizophrenia 1.2
24 Liver cancer 1.2
25 Cirrhosis of the liver 1.1
26 Stomach cancer 1.1
27 Obsessive-compulsive disorders 1.0
All other causes 33.2
Total All causes 100 Total All causes 100

Note: Causes of disease burden, as % of total DALYs, by rank. All causes with burden of 1% or more shown.

Source: Annex 1

The main methods we have used are summarized
here, and the case of malaria is shown for illustration in
Box S.2, which concludes that R&D to develop malaria
vaccines is an excellent health investment. By contrast,
for certain health problems, we have concluded that spe-
cific new interventions are not worth developing: a vac-
cine for leprosy, for instance, would be unlikely to be
more cost-effective than the existing multidrug therapy.
In yet other cases, we have concluded that R&D resourc-
es might be better redistributed from one health prob-
lem to another to maximize overall health gains.

The five-step process discussed in Box S.2 is clearly
not suitable for assessing all types of health need. Our
fourth challenge—the inequities and inefficiencies of
health services and the lack of information to guide pol-
icy formulation—must be assessed differently. Ineffi-
cient and inequitable services and “unhealthy” policies
in other sectors make their impact by increasing the bur-
den of many different diseases and conditions in a popu-
lation and, by the same token, improvements to services
or policies may reduce the burden from many different
conditions. Changes to health policy may also produce

benefits that cannot be measured in terms of disease
burden at all, e.g. reductions in cost or extensions of
access. The Committee has therefore used other quanti-
tative information, for example, comparative data on dif-
ferent countries’ health care expenditures, to supple-
ment consultation with technical experts as a means to
inform judgements about priorities.

The following section summarizes our findings for
each of the four challenges. The assessments reported
here are merely a first step, limited by the time and re-
sources available to the Committee. We hope that future
efforts will extend the approach and apply it in a more
rigorous fashion. At the same time, we believe that even
limited application has provided useful guidance in
thinking about R&D needs.
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Table S.2 Tobacco will be the biggest killer of all: per cent of all deaths and disease burden attributable to
tobacco, by region, estimates for 1990 and projections for 2020

Deaths (% of total) DALYs (% of total)

Region 1990 2020 1990 2020
1. Established market economies 14.9 14.9 1.7 17.0
2. Former socialist economies 13.6 22.7 12.5 19.9
3. India 1.4 13.3 0.6 10.2
4. China 9.2 16.0 3.9 16.1
5. Other Asia and islands 4.0 8.8 1.5 6.1
6. Sub-Saharan Africa 0.9 29 0.4 1.7
7. Latin America/Caribbean 3.3 9.4 1.4 6.8
8. Middle Eastern crescent 2.4 12.3 1.2 7.3
World (1 through 8) 6.0 12.3 2.6 8.9
Established market economies and former socialist economies (1 and 2) 14.5 17.7 12.1 18.2
Demographically developing countries (3 through 8) 3.7 10.9 1.4 7.7

Note: See Appendix C for a listing of the countries included in each regional grouping.

Source: Annex 2

Needs and opportunities: priorities for R&D on the
major challenges

Challenge 1: An "unfinished agenda”
of childhood infectious disease
and poor maternal and perinatal health.

The burden

Every year, some eight million children in low-in-
come and middle-income countries die from just five con-
ditions: pneumonia, diarrhoeal disease, malaria, mea-
sles and malnutrition. Others suffer infections that are
preventable by readily available vaccines, and debilitat-
ing infestation by parasitic worms that can be treated for
a few cents. Every year, more than half a million women
die as a result of complications of pregnancy and child-
birth. About 25 million women risk an unsafe abortion
rather than carry an unwanted pregnancy to term, and
some 70 000 of them die of the consequences. An un-
known number are harmed by the physical effects of
badly managed labour. About 120 million women who
would like to avoid becoming pregnant are not using con-
traception because they lack access to acceptable meth-
ods. The result is much unnecessary suffering for those
women, families with more children than they can care
for and births too close together. For many babies born
into poverty and deprivation, there is a high price, too:
death or disability may result from a range of perinatal
conditions, including low birth weight. Women bear
most of the burden of unsafe sexual activity, whose con-
sequences include the complications of unwanted preg-
nancies and sexually transmitted infections. Some 26%
of the global deaths of women between 30 and 44 years
of age—compared to 2% of global deaths of men-—are
caused by unsafe sexual activity. The importance of un-
safe sexual activity as a cause of ill-health is most clearly
seen in sub-Saharan Africa where it accounts for 48% of
the deaths in women aged 30—44.

While ill-health of all kinds is more prevalent among
people on low incomes, conditions on this “unfinished
agenda” are borne almost exclusively by the very poor.
Moreover, these conditions are not only consequences of
poverty, they are also among its causes.

Taken together, the major childhood and sexually
transmitted infectious diseases, malnutrition and poor
maternal and perinatal health today account for more
than half of the total disease burden in sub-Saharan Af-
rica, almost half in India, and—even though these con-
ditions are virtually unknown in the wealthy coun-
tries—more than one-third of the entire global disease
burden.

The Committee’s projections to the year 2020 show a
marked decline in the burden from this unfinished agen-
da, but that decline cannot be taken for granted and,
without sustained effort, may not be achieved. On this a
note of warning is in order. For example, while the Com-
mittee’s baseline projection for China assumes a decline
of under-five mortality rates to 1.4% by 2020 (Appendix
Table AC.2), this rate appears to have been steady (or
even rising) at about 4.4% for a decade. There is no
ground for complacency concerning continued progress.

R&D investment in maternal and child health falls
far short of the scale of need. At a period when overall
health R&D investment worldwide reached about US$
56 billion annually, R&D spending on diarrhoeal dis-
ease, for example, was just US$ 32 million a year and on
pneumonia was between US$ 48 million and US$ 68 mil-
lion a year. Moreover, much of this spending was direct-
ed towards the development of interventions that prima-
rily benefit people in the industrialized countries, such
as travellers. Between them, these two childhood killer
diseases account for about 15% of the entire global bur-
den of disease, but the combined R&D spending on them
comes to no more than $100 million, or 0.2% of the total
invested in health R&D. There is clearly a strong case
for significantly increased investment in these condi-
tions (see Figure S.2).
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(Box S.2 continued)

Step 4. How cost-effective will the
interventions be? Can they be_de eﬂpped soon
and for a reasonable outlay?.

Step 5 How much is already being done about
the problem?

Example of the five-step process: malaria

In the case of malaria, there is a high burden (almost 3% of global DALYs in 1990 and almost 10% of DALYs in

Assess the promise of the R&D effort

Is the desired intervention expected to be cost-
effective in terms of its cost per DALY averted? Will it be
more cost-effective than any existing interventions?
(Anything that costs less than US$ 30 for each DALY
averted is an excellent buy in low-income countries, and
anything that costs less than US$ 150 is still attractive.)
Can the desired intervention be developed for a reason-
able amount and within a reasonable time?

Assess the current level of effort

How much are investors worldwide currently allocat-
ing to R&D on this problem? Should more be invested,
or would resources be better used elsewhere in R&D?

sub-Saharan Africa). The burden is judged to persist partly because of failure to use existing tools efficiently, and
partly because of inadequate tools—there is no vaccine and most drugs rapidly encounter resistance. Although
some strategic research is still needed, researchers know enough now to assess certain development opportuni-
ties. We have estimated the relative cost-effectiveness in different circumstances of hypothetical vaccines and other
interventions, such as insecticide-impregnated bednets. Malaria vaccines emerge as an excellent target for R&D
investment. Provided they couid be delivered with other child immunizations, malaria vaccines could cost as little
as US$ 11 for each DALY they avert and sometimes less than US$ 1—extraordinary value for money even in the
poorest country. Based on current knowledge, researchers estimate that a first generation or second generation
malaria vaccine could be produced for an investment in the order of US$ 50 million within 10 years. Compared with
malaria’s share of the global disease burden, current spending on R&D on the disease is very smali—little more
than 0.1% of the total spent on health R&D in a year. We conclude that malaria vaccines are worthy of significant

R&D investment.

The R&D response

In principle, the world already knows what to do
about most childhood infections and about making preg-
nancy and childbirth safe. Considerable suffering, waste
and loss of life could be avoided now with existing inter-
ventions, often at low cost, and with striking potential
gains for global health. But the massive persisting bur-
den indicates that the existing interventions are not be-
ing used to the full—partly because no one knows how to
make them more effective than they currently are, part-
ly because resources are not being used efficiently to tar-
get the areas of greatest need.

In the Committee’s view, R&D on this unfinished
agenda should focus on operational research to make ex-
isting interventions more efficient and more responsive
to the needs of households and populations, while health
policy should be developed to ensure that resources are
allocated to these basic and avoidable problems. Along-
side these efforts, there should be concerted R&D in bio-
medical science to develop new tools, such as contracep-
tives and vaccines, in key areas of need.

Packages of essential interventions. In recent
vears, operational research has focused on the idea of
grouping certain essential health interventions together
into packages. Packages of interventions improve care
and increase efficiency by making the best use of contact
between health workers and concentrating on the needs
of whole people rather than single conditions. They also
offer health service providers a clearly identifiable vehi-
cle for ensuring basic needs are met. In short, proper
packaging provides an essential bridge between the
availability of an intervention and its actual implemen-
tation in the day-to-day operations of a health system.

Researchers have estimated that a handful of essen-
tial packages, including those for care of the sick child,
immunization, family planning and obstetric services,
could in principle avert more than one-third of total dis-
ease burden in low-income countries for just US$ 12 per
person per year. By any standard, these packages are ex-
pected to be highly cost-effective in low-income coun-
tries: none is likely to cost more than US$ 50 for each
year of healthy life gained, and most would cost US$ 30
or less. The key task for R&D will be to find out how to
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Figure S.2 Monumental mismatch: disease burden (DALYs) and R&D
spending for the two largest killers, 1990
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turn these principles and estimates into real, efficient,
high-quality services in different environments.

This Committee believes that a key step towards bet-
ter maternal and child health is likely to be the develop-
ment, evaluation and refinement of selected packages of
essential services in low-income countries, where the
burden of these conditions is heaviest and the potential
gains of averting them greatest. This will require behav-
ioural research into the factors that influence house-
holds’ use of services, and operational research into the
delivery of those services. Priority packages include the
package for the Integrated Management of the Sick
Child; an augmented form of the Expanded Programme
on Immunization incorporating additional immunogens
and micronutrients; a package for the care of mother and
infant in pregnancy, delivery and the first week of life
(the so-called Mother-Baby package); and packages of
family planning services. Additional packages worthy of
further R&D include a possible set of services for school-
children incorporating micronutrient supplementation
and anthelminthics, and a Healthy House package, con-
sisting of improvement of the physical environment

through safer water supply, latrine construction and
some vector control activities. Intersectoral action at lo-
cal level would be essential to make these approaches ef-
fective.

Better understanding of malnutrition. Finally,
some strategic research is needed to improve the knowl-
edge base on the massive health problem of malnutri-
tion. Malnutrition results from the interaction of two
factors: inadequate food intake (which is particularly se-
vere in girls) and illness from infectious and parasitic
disease. More work is required to understand the rela-
tive contributions of these two factors in different envi-
ronments—information that could greatly increase effi-
ciency in guiding the choice of interventions. Strategic
research must also investigate further the impact of fe-
tal and infant malnutrition on adult health, and partic-
ularly on predisposing individuals to cardiovascular dis-
ease and non-insulin-dependent diabetes.

Of the priorities identified by the Committee for R&D
into maternal and child health, a short list of “best buys”
has been selected for investors’ particular attention.
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These are chosen because they address a major problem
which is currently under-resourced, hold the promise of
high health return on investment, and may be developed
quickly. Several would be of particular benefit to women
and girls, whose health needs have been disproportion-
ately neglected by traditional public health. The list is
shown in Box S.3.

Challenge 2: Continually changing microbial threats.
The burden

At a time of spreading antimicrobial resistance and
greater human mobility, four communicable diseases or
disease clusters have been identified by the Committee
as sources of major threats and uncertainty for global
health now and in the coming decades. They are: tuber-
culosis, pneumococcus (the cause of almost half of the
life-threatening pneumonias that afflict children in low-
income and middle-income countries), malaria, and the
cluster of sexually transmitted diseases including HIV/
AIDS. We group these conditions together because the
problems of controlling each of them is amplified by ear-
lier or ongoing changes in genetic structure—changes
that facilitate transmission or attenuate the power of ex-
isting drugs. Many other conditions share the challenge
posed by genomic change; our discussion focuses on just
a few because of their enormous contribution to disease

burden and because developing the capacity to deal with
these major pathogens will facilitate efforts against the
others.

Mycobacterium tuberculosis kills more people than
any other single microbe, and takes a disproportionately
heavy toll on economically productive adults. In 1990,
its share of the disease burden was almost 3% and this
is rising, most steeply in Africa. The control of TB is
threatened by inefficient treatment regimes, the spread
of HIV, demographic trends and the emergence and
spread of multidrug-resistant strains of the bacterium.
Streptococcus pneumoniae, the cause of pneumococcal
disease, carries almost as great a death toll as TB and a
slightly higher disease burden. Moreover, drug-resis-
tant strains are emerging worldwide. The control of ma-
laria is also threatened by the emergence and spread of
drug-resistant strains of the principal parasite, Plasmo-
dium falciparum. In addition, its mosquito vectors are
increasingly resistant to insecticide control. Sexually
transmitted diseases including HIV/AIDS are currently
thriving as a consequence of rapid urbanization, socio-
economic upheavals and wars, the market for migrant
labour and changing patterns of sexual behaviour. The
toll of HIV is expected to continue rising well into the
next century; its share of global disease burden could
treble by 2020.

There is clearly some overlap between Challenge 1
and Challenge 2. For example, women will be unable to

Strategic research

fectious disease as means to reduce malnutrition

Package development and evaluation

New tools to improve package content

Haemophilus influenzae B in low-inéome countries

package

Box S.3 Best buys for R&D on the unfinished agenda of maternal and child health

* Understand the relative importancé, in different environments, of increased nutrient intake and of control of in-

» Evaluate and refine the package for the Integrated Management of the Sick Child
* Develop, evaluate and refine the Mother-Baby package for pregnancy, delivery and neonatal care
» Evaluate the implementation of a range of family planning packages offering a wide choice of methods

 Evaluate the efficacy and optimal dosage of candidate rotavirus vaccine in low-income countries
* Evaluate the efficacy of candidate conjugate pneumococcal vaccine and effectiveness of existing vaccine against

* Develop and evaluate ways to increésﬁfey«‘efficiency in the Expanded Programme on Iimmunization by simplifying
delivery and maximizing use of opportunities for immunization
¢ Evaluate promotion of insecticide-impregnated bednets, possibly for inclusion in a future Healthy Household

* Develop new contraceptive methods, particularly to widen the choice of long-term but reversible methods, post-
coital methods for regular and emergency use, and methods for men
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enjoy reproductive health and safe motherhood without
protection from sexually transmitted diseases. Such pro-
tection, of course, requires the diagnosis and treatment
of those diseases, which might be provided as an integral
part of reproductive health care. Similarly, the assault
on pneumococcal disease and malaria is indisputably
part of the unfinished agenda of R&D against childhood
infectious killers. That said, these conditions merit sep-
arate discussion because ongoing genetic changes in
these pathogens requires additional R&D responses to
develop the new drugs, vaccines and diagnostics essen-
tial for effective treatment.

These diseases already cause significant disease bur-
den. Projections of their future impact are subject to se-
rious uncertainties. Our projections, based for the most
part on simple assumptions about the relation between
patterns of disease and socioeconomic change, indicate
that HIV and TB will grow, but that communicable dis-
eases overall will decline if current economic and techno-
logical trends continue. However, the projections do not
take account of the possibility of increasing drug resis-
tance in major killers such as malaria or pneumococcus.
The progress of recent decades could be halted or re-
versed if, for example, severely drug-resistant strains
become more widespread and treatment begins to fail
because of them.

Current R&D investment on TB, pneumococcus and
malaria fails to reflect needs. Spending on HIV is consid-
erably higher. Much of the spending on HIV to date has
been devoted to clinical evaluations of chemotherapeu-
tics in the established market economies. Resources
might better be targeted to reducing the global burden of
AIDS if more of the total currently spent on HIV re-
search were directed towards developing cost-effective
interventions, including a vaccine, for the low-income
countries, and if more strategic research were to concen-
trate on the subtypes of HIV-1 that predominate in high-
prevalence areas. Equally, there may be a relatively
high payoff from redirecting a modest proportion of
AIDS research funding to TB—the leading cause of
death in HIV-positive people—and to STDs, which are a
significant factor in the spread of HIV.

The R&D response

In the Committee’s view, the burden from these con-
tinually changing microbes persists mainly because of a
lack of effective tools for their control. There are, of
course, effective interventions, but these are already in-
adequate for current needs. For example, only a minority
of people with TB receive directly observed treatment;
and women have little or no control over the use of con-
doms, still the only effective means to protect against
HIV infection in sexual intercourse. If resistance to anti-
microbial agents accelerates, or patterns of risk worsen,
the available tools will become even less adequate.

New tools. The Committee believes, therefore, that
the priority is for biomedical R&D to develop more tools

to combat these microbes. In the case of TB, researchers
must develop strategies for extending the coverage of di-
rectly observed treatment, short-course (DOTS) to a
much higher percentage of the affected population. That
might be done by making the treatment more accept-
able, for instance by combining drugs into formulations
that reduce the number of pills that people must take
or the frequency with which they must see health work-
ers, or by developing long-acting depot chemotherapeu-
tics. A second priority is to develop better tools for pre-
venting infection, either through an improved vaccine or
by chemoprophylaxis.

For pneumococcus, an immediate priority is to evalu-
ate candidate conjugate vaccines through clinical trials
in low-income countries. Vaccines for malaria are likely
to prove highly cost-effective investments for R&D. Sim-
ple, effective and low-cost diagnostics for STDs are
needed, particularly for women, not only because they
will enable the reduction of the currently high burden of
undetected, untreated gonorrhoea, chlamydia and other
common infections, but also because treatment of these
STDs is likely to slow the spread of HIV. A cost-effective
vaccine for HIV that protects against the globally preva-
lent subtypes is a high priority. Finally, women need
vaginal microbicides to protect themselves against in-
fection.

More knowledge about the microbes and
means to slow the spread of resistant strains. Re-
searchers have already built up much of the knowledge
base that they need to develop these interventions. How-
ever, there are some areas where new knowledge, and
therefore strategic research, is required. Investment in
sequencing the genomes of M. tuberculosis, S. pneumoni-
ae and P. falciparum will equip researchers with the
means to accomplish much faster and more systematic
searches for candidate vaccines and drug targets. Equal-
ly, researchers must look for public health and clinical
strategies to track and to slow the emergence of resis-
tant strains of these organisms. Box S.4 suggests some
best R&D buys to counter these continually changing
microbial threats.

Challenge 3: Low-income and middle-income
countries face epidemics of noncommunicable
diseases and injuries.

Rapid aging of populations in the developing regions
creates a serious policy challenge. In many middle-in-
come countries, the proportion of the population aged 65
and over is expected to increase by between 200% and
400% between 1990 and 2025. In most European coun-
tries, this aging has occurred over a period two to three
times as long. '

Mainly because of these changes in the age structure
of populations, but partly also because of increased expo-
sure to certain risk factors, the total burden from non-
communicable diseases and injuries is growing in low-
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For strategic research

» Sequence the genomes of the major pathogens

For intervention development

berculosis

Conduct trials of conjugate pneumococcal vaccines
Develop a malaria vaccine
Develop an HIV vaccine

Box S.4 Best buys for R&D on continually changing mic‘li'.o‘:_ ia "threats

* Investigate influences on the spread of antimicrobial resistance and approaches to monitoring resistant strains,
with the aim of identifying ways of slowing their emergence

« Develop effective strategies to extend the coverage of directly observed treatment, short-course (DOTS) for tu-

Develop an effective prophylactic for tuberculosis (e.g. single-administration depot chemoprophylaxis)

Develop improved methods for the diagnosis, prevention and treatment of STDs, including vaginal microbicides

income and middle-income countries and will continue
to grow in the coming decades (even though age-specific
rates are declining).

Noncommunicable diseases
The burden

In 1990, noncommunicable diseases accounted for
just over 40% of the total loss of healthy life worldwide.
By 2020, their share is expected to reach about 60%,
with the brunt of the increase being borne by the low-in-
come and middle-income countries. In India, the burden
of all noncommunicable diseases is expected to almost
double in the next 25 years. In China, noncommunicable
diseases are expected to account for more than three-
quarters of the total burden by 2020 (although, as al-
ready noted, recent reversals in China in control of child-
hood mortality introduce a caveat); in Latin America
and the Caribbean they will account for more than two-
thirds of the total.

Among these noncommunicable diseases, psychiatric
and neurological conditions—particularly unipolar ma-
jor depression, alcohol dependence, bipolar affective dis-
order (manic depression) and schizophrenia—emerge as
major, neglected problems for global health. Together,
all psychiatric and neurological conditions already make
up more than 10% of global disease burden and their
share is projected to climb to almost 15% over the next
25 years. By 2020, unipolar major depression is expected
to be the leading cause of disease burden in developing
regions and the second biggest cause worldwide. Women
will bear a particularly heavy share of this disorder. In
sub-Saharan Africa, the burden from psychiatric and
neurological diseases is expected to double. Figure S.3il-
lustrates these trends.

Cardiovascular disease will, by 2020, account for a

further 15% of all global burden, with most of the increase
coming from ischaemic heart disease and strokes. Diabe-
tes mellitus, a condition closely associated with cardio-
vascular disease, will account for another 1% of burden.
Cancers—led by lung cancer—and respiratory disease
will double to almost 10% of total disease burden.

We have estimated the contribution of various known
risk factors to the total disease burden. Better quantita-
tive knowledge of the importance of specific risk factors,
such as tobacco use, occupational hazards and air pollu-
tion, may help to guide disease prevention strategies
and inform policies for public health. The giant shadow
of tobacco hangs over the developing world, its projected
impact on total disease burden dwarfing any other risk

Figure S.3 Trends in selected
noncommunicable diseases, 1990-2020,
demographically developing regions
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factor or any single condition. By 2020, tobacco is expect-
ed to kill well over 8 million people a year. In China by
2020, tobacco is expected to account for almost a fifth of
the nation’s entire disease burden, and some 50 million
of the population who are now under the age of 20 will
eventually be killed by it. Alcohol misuse also emerges
as a significant risk factor for disease.

The R&D response

While research into most noncommunicable diseases
except for the psychiatric disorders has been well sup-
ported in the established market economies, until recent-
ly the middle-income and low-income countries have paid
them much less attention. Thus, basic data on mortality,
morbidity, risk factors and current approaches to preven-
tion and treatment are simply not available in many
countries, so a reliable picture of current status and
trends cannot be obtained.

Reliable basic data on prevalence of and trends
in noncommunicable diseases and risk factors.
The Committee considers it essential that countries de-
vote resources to strategic epidemiological research in
order to assemble reliable data on morbidity, mortality
and disability. Cost-effective, simple and accurate meth-
ods for data collection must be developed and evaluated,
such as the use of disease surveillance points. In addi-
tion, epidemiologists should measure the impact on dis-
ease burden of modifiable environmental and behav-
ioural risk factors, such as tobacco use, diet—including
malnutrition in utero and in infancy—and physical inac-
tivity. While the burden of these risk factors has begun
to be assessed in the industrialized countries, differenc-
es between populations may be significant. For example,
the interactions between tobacco and high-fat diet, or
birthweight and childhood infection on subsequent pat-
terns of heart disease may vary from population to pop-
ulation.

Development and evaluation of cost-effective
interventions. While this strategic epidemiological re-
search continues, countries cannot afford to delay the de-
velopment of cost-effective interventions to prevent, di-
agnose and treat noncommunicable diseases. Perhaps
the single most important set of interventions will be
policy instruments to prevent the uptake of tobacco in
young people, to tax tobacco and to control its marketing.

" Pricing disincentives and other antismoking measures
effectively reduce demand in the established market
economies, but it is not clear that governments in coun-
tries where the health impact of tobacco has yet to be felt
can simply import the same policies wholesale. Behav-
ioural and epidemiological research and policy develop-
ment are needed in the low-income countries to rapidly
identify and implement locally relevant, effective disin-
centives to tobacco use and to limit the power of the to-
bacco companies.

Beyond tobacco control, another priority is to im-

‘prove the efficiency of existing tools for the treatment of

psychiatric diseases. Awareness of this group of condi-
tions among primary health workers is generally poor,
and since many affected individuals are thought to go
undiagnosed, the available cost-effective treatments are
not reaching many of those who need them. Develop-
ment and evaluation of methods for training of health
care workers (per service and in-service) will thus be im-
portant for the psychiatric and other noncommunicable
conditions. Psychiatric diseases will create a huge bur-
den, particularly among women. It will be important,
therefore, to increase awareness and knowledge of these
conditions among primary health workers, through
practical measures such as training programmes, manu-
als and treatment guidelines. As cost-effective algo-
rithms for diagnosis and care of some mental illnesses
are developed, it may be possible to consider incorporat-
ing these into existing packages of essential services.

Similarly, cost-effective algorithms for the preven-
tion, diagnosis and treatment of cardiovascular disease
and cancers are needed. Many of the interventions de-
veloped to deal with these diseases in the rich coun-
tries—such as coronary artery bypass surgery or the
aggressive treatment of certain cancers—are not cost-
effective and offer no solution to countries with lower in-
comes. Yet a considerable number of cost-effective algo-
rithms, for example for the secondary prevention of
stroke and heart attack, and effective pain relief for in-
operable cancers, may be developed relatively quickly.

In addition, countries need to perform audits on the
range of treatments currently being used by health
workers to treat noncommunicable diseases. Limited ex-
isting evidence, for example on the treatment of stroke,
suggests that a wide range of therapies are in use, some
of them adopted without considering their cost-effective-
ness or proven efficacy.

Injuries

The burden

The epidemic of injuries may be among the most ne-
glected health problems of the late 20th century. By in-
juries we mean both unintentional injuries (such as the
consequences of road-traffic accidents, falls, fires and
drownings) and intentional injuries (such as the conse-
quences of interpersonal violence, suicide and war). The
burden of all injuries is expected to equal that of all com-
municable diseases worldwide by 2020, and to exceed it
in China and Latin America.

Among unintentional injuries, road-traffic accidents
are expected to increase sharply from their 1990 posi-
tion as the ninth biggest cause of lost years of healthy
life worldwide, to become the third biggest cause in
2020, and the second biggest in developing regions. The
increase is expected for demographic reasons, and be-
cause accident rates rise temporarily when road net-
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works and vehicle numbers expand rapidly. By 2020,
road-traffic accidents are expected to account for more
than 5% of total global disease burden—one in every
twenty lost years of healthy life worldwide. In India,
road-traffic accidents could become as important a
cause of burden as TB.

It should be stressed that, compared with age-related
noncommunicable diseases, the available data on inju-
ries and the understanding of their determinants are
subject to large uncertainties, and that projections of
their future impact are therefore more difficult to make.
Much more intensive effort will be needed to develop a
full understanding of injuries as a health problem.

Among intentional injuries, an ongoing secular in-
crease in the rate of homicides and other violent inter-
personal crimes is expected to continue. This increase
appears to be associated with urbanization, rapid eco-
nomic development and overcrowding and is almost
certainly enhanced by behavioural and environmental
risk factors such as alcohol misuse, the availability of
firearms and exposure to violent behaviour in others.
Women remain particularly vulnerable, and special at-
tention to the problem of violence against women is an
essential element of this agenda. Alongside the rise in
interpersonal violence there is also likely to be an in-
crease in the burden of war-related injuries, driven
largely by demographic change, particularly in sub-Sa-
haran Africa. The long-term psychological impacts of
war and of violence are only now beginning to receive
research attention.

The R&D response

Better data and understanding of the determi-
nants of injuries. Epidemiologists must work to im-
prove data on the incidence and prevalence of injuries
and to improve quantitative information on the impact
of preventable risk factors such as alcohol misuse. This
will provide the basis for assessing preventive interven-
tions and technologies. Collaborative research with sec-
tors other than health will be essential: for example, col-
laboration with the transport sector to assess the
contributions of poorly maintained vehicles to the total
number of collisions, and to evaluate the impact of safety
measures such as speed limit enforcement, compulsory
seat-belts, drunk-driving campaigns, alcohol taxes and
pedestrian protection measures. Collaboration with in-
dustry and the agricultural sector will be needed to eval-
uate occupational safety procedures.

Develop emergency services to respond to ris-
ing need. A second priority is R&D to improve the
emergency treatment of injuries, particularly among
poor urban populations and women, whose exposure to
risk is greatest and whose access to services is often poor.
In addition, the development of cost-effective rehabilita-
tion measures is a priority. It is unlikely that strategies
currently used in the established market economies can

yjnvestments for R&D into
icable diseases and injuries

» Establish a Special Programme for Research and
Training on Noncommunicable Diseases and
Healthy Aging

* Establish a Special Programme or Initiative for Re-
search, Training and Capacity-Building on Injuries

be imported without modification; instead, community-
based assessments of need should stimulate locally rele-
vant solutions.

In order to focus efforts on noncommunicable diseas-
es, healthy aging and injuries, we conclude that two spe-
cific new programmes or initiatives should be estab-
lished: a Special Programme for Research and Training
on Noncommunicable Diseases and Healthy Aging, and
a Special Programme or Initiative for Research, Train-
ing and Capacity-Building on Injuries. The form that
these initiatives or programmes should take is not for
the Committee to specify: what matters is that there
should be a rapid increase in high-quality and produc-
tive R&D relevant to the needs of developing regions. Ex-
isting centres of excellence, such as those researching in-
juries in Latin America and South Africa, should be
central to the development of the initiatives. As well as
commissioning key strategic research and intervention
development, the programmes should actively foster in-
creased capacity in neglected areas and raise awareness
of their importance among investors. The programmes
will clearly require increased support from those with an
interest, such as the health ministries of middle-income
countries.

Challenge 4: Health care systems vary greatly in their
performance—in how efficiently they improve health
conditions, extend access and contain expenditure
growth; yet there remains a surprising lack of
information on the performance of systems and on
how policies have affected performance.

The problem

In the 1990s more than at any other time in recent
history, health has risen high on the political agenda of
many countries. Spiralling costs and rising demand are
putting health systems under strain. Health care swal-
lows up a very substantial 8% of the entire world’s pro-
ductive wealth yet millions of people—mostly poor peo-
ple—still receive inadequate or unsatisfactory services.
Meanwhile governments are realizing that the health
sector, for all its expense, is only one of many players
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that determine whether a population is sick or well.
Some of the biggest threats to people’s health, such as to-
bacco use, and some of the greatest potential benefits to
it, such as a decent education, are outside the control of
the traditional health sector altogether.

If governments are to develop “healthy” policies that
will help to reduce disease burden in their countries’
populations, they will need to quantify the interactions
between the health of the population and the economy,
and to gauge the potential benefits of interventions in
other sectors, such as agriculture, education and trans-
port. They must also know what people need—and
want—from their health services, and understand from
examples of good practice how to organize and deliver
those services fairly and efficiently.

Yet the necessary information is often not available.
Many countries are reforming their health systems to-
day without knowing which policies and structures
work, and which do not—in short without having the op-
portunity to learn from their own experience and that of
others. Many have only the most rudimentary knowl-
edge of outcomes or of resource flows within their health
sector—a degree of ignorance which would be inconceiv-
able in any other industry or employer of such size. Lack
of knowledge about outcomes limits the capacity to as-
sess trends in a country’s performance over time or for
national decision-makers to compare their country’s
performance with that of others.

The R&D response

Governments need to know the patterns of current
and projected disease burden and the demand for health
services, at population and household level. They must
have effective indicators of health system performance,
so that they can measure the impact of reforms such as
the decentralization of services. They also need to quan-
tify the interactions between health and other sectors if
they are to formulate effective broader policies. Ideally,
data would be internationally comparable so that coun-

- Box S.6 Key mvestment for R&D
“itO mform on health pollcy ‘

blls a Spemal Programme for Researc anc
Health Systems and Pollcy
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tries could learn from each other and have benchmarks
for judging their own performance.

As the first step towards facilitating these crucial na-
tional activities, the Committee proposes the establish-
ment of a new internationally-supported Special Pro-
gramme for Research and Training on Health Systems
and Policy. Its agenda could be divided into three broad
domains:

* Domain 1: generic and comparative research issues
in health systems and health policy, such as the inter-
actions between health and social and economic policy,
consequences of different provider payment mecha-
nisms, and the impact of different approaches to
health sector reform. This domain also concerns the
policy issue of selecting, implementing and evaluating
packages of health interventions, informed by assess-
ments of the quality of care and cost-effectiveness.

Domain 2: the development of indicators and tools.
Indicators of health need and intervention outcome
are needed—both demographic and epidemiologic,
and at the level of households. These will include mea-
surement of disease burden. In addition, indicators of
input and process descriptors will be required to mea-
sure resource flows, to build national health accounts
and to analyse policy. Finally, a key element of R&D in
health policy is the development of tools that assist the
translation of policy into practice. Examples of these
tools include model legislation, essential drugs lists
and well-maintained databases that all can share.

Domain 3: efforts to facilitate national activity.
Health policy and health systems research at nation-
al level is essential, and good national information is
a precondition for the international comparisons that
themselves provide the context by which national pol-
icy-makers can judge the performance of their own
systems. These efforts should incorporate capacity-
building and advocacy, including the development of
institutions and individuals through networks, train-
ing at doctoral level and other levels, and fellowship
schemes.

Building stronger institutions for global health

The four major health challenges we have discussed
will demand the best and most timely responses that the
health research community has to offer. Yet that com-
munity—a loose “system” made up of investors, research
networks and research institutions in every specialty—
is currently falling short of its potential to rise to the
challenge. The distribution of resources and effort across
the spectrum of health problems appears to reflect un-
even advocacy and special pleading rather than rational
and coordinated responses to need. Some work is dupli-
cated, significant gaps remain, and the dispersion of re-
sources constrains capacity to focus resources on high-
priority problems.
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Weaknesses in the current system

We summarize three broad weaknesses in the system
here, and discuss solutions to each of them.

Too few good scientists dealing with problems
of the poor. There are sharp inequalities between re-
gions in health research capacity. The regions where dis-
ease burden is greatest, and changing most rapidly, are
severely disadvantaged by the small numbers of their
scientists, the invisibility of the work of their scientists,
and the lack of incentives for excellence and productivity.
Movement of skilled scientists to institutions of estab-
lished productivity outside their own countries and un-
derinvestment in scientific infrastructure leave Latin
America, Africa and the Middle East with just 13% of the
world’s scientists between them. Within the health sci-
ences, the regional imbalance in research capacity is
particularly acute for noncommunicable diseases and
health policy. For those productive scientists who remain
in low-income and middle-income countries, some create
admirable centres of excellence, but for too many more,
good work is often hampered by isolation, poor career
structures, lack of leadership and inadequate resources.
At the same time institutions’ ability to respond to rap-
idly changing scientific agendas may be hampered by
rigid management structures, lack of autonomy and
noncompetitive resource allocation.

The Committee proposes a range of policies that gov-
ernments and research institutions may use to help
them attract and support productive research scholars.
Among them are the internationalization of some of fi-
nance, staffing and substantive mandate; autonomous
management; an element of stable core funding together
with some competitive allocation of resources; and ongo-
ing international collaboration. Efficiency could be
markedly enhanced by reallocating resources to institu-
tions that perform well at the expense of less productive
ones; governments (or international agencies) that fail to
reward performance through competitive allocation of
project funding and career opportunities are likely to
spend large amounts with no useful return in either
R&D output or institutional development.

The untapped strength of the private sector.
The international health system has failed to engage the
capacity and skills of the private sector in working to im-
prove the health of poorer populations. The private sec-
tor’s traditional contribution to health lies in the devel-
opment of new drugs, diagnostics, devices and medical
equipment. There are also nontraditional areas, such as
health education materials, where its skills may be high-
ly valuable. Yet the existing patent system generates few
incentives to invest in markets where the possibility of
recovering one’s investment is perceived to be poor be-
cause the patients have no money, and where risks are
perceived to be higher than in the industrialized coun-
tries. Conversely, the public sector frequently lacks the
experience, the resources and the capacity to move in
where the private sector is absent, although there have

been notable successes. Attempts to explore new incen-
tives and ways to increase cooperation between the two
sectors have, however, met with some success.

To harness the private sector’s skills, capacity and
output, the Committee proposes that governments con-
sider a range of measures including initiating public
sector support for product development and trials; pro-
viding industry with market information; providing
guaranteed markets; streamlining regulatory controls to
the minimum necessary for good standards; carefully de-
signing tax relief schemes; and establishing financial in-
centives within the patents system. As a means to speed
up and focus efforts on key products for priority health
problems, we propose the creation of an internationally
funded Health Product Development Facility or Alli-
ance. This facility or alliance would enable, and if neces-
sary, directly manage the speedy development of a high-
ly focused list of drugs, vaccines, diagnostics and other
interventions that are needed to combat major disease
burden in low-income populations. The facility would
draw much of its expertise and management from the
pharmaceutical industry and have regular scientific re-
view. It would concentrate on essential products that are
currently neglected, for example the best buys discussed
earlier. While public sector support and direction will be
essential, the facility’s roles should include catalysing
new and nontraditional sources of funds. Although pri-
vate sector involvement needs to be encouraged, the fa-
cility should turn pragmatically to any institution that
shows the most promise for meeting objectives.

Deepening neglect of the health problems of
the majority. The international health community has
collectively failed to allocate R&D resources rationally to
the most debilitating global health problems. This ne-
glect of the problems of low-income and middle-income
countries has deepened as political will to support
health research has faltered.

As a share of the world’s total expenditure on health,
research claimed just 3.4% in 1992 (see Figure S.4). No
government, whether in developed or developing re-
gions, accords research more than about 5% of its total
domestic health spending, and for most the share is be-

Figure S.4 Estimated per cent of global
health spending on health R&D, 1992
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low 2%. For example, South Africa spends no more than
1.7% of its total health budget on R&D, while for Mexico
the figure is no more than 0.5%.

This overall neglect of research leads, not surprising-
ly, to acute neglect of the needs of poorer populations. Of
a total of almost US$ 56 billion invested in health re-
search in 1992, we estimate that 95% was invested in
health problems that primarily preoccupy the industri-
alized world, and just 5% was devoted to the health
needs of developing regions. Our assessments of R&D
spending on specific health problems showed, for exam-
ple, that the combined amount spent per year on R&D
into three leading conditions—pneumonia, diarrhoeal
disease and TB—totalled just US$ 133 million, or 0.2%
of the world’s total health R&D expenditure. Yet be-
tween them, these diseases make up almost one-fifth of
global disease burden.

This already stark imbalance is likely to be exacer-
bated by a recent steep decline in official development
assistance (ODA) from the established market econo-
mies to the developing countries. Bilateral ODA has fall-
en by more than a fifth since the early 1990s, and within
the overall allocation, assistance to the health sector has
fallen more rapidly. The declining investment suggests
a lack of advocacy for health at the highest levels, and
a failure of the international community to match its
rhetoric concerning poverty reduction with resource al-
locations that invest in the human capacities of the poor.
The fragmented nature of the health and health R&D
communities may have contributed to this failure.

Bringing the fragmented system together. The
Committee believes that there should be a mechanism to
enable the review of global health needs, the assessment
of R&D opportunities and the monitoring of resource
flows. Our emphasis is on improving the information and
incentive environment in which decentralized decisions
are taken for resource allocation; we see no role for cen-
tralized decision-making

A new collaboration, which might be called the Fo-
rum for Investors in International Health R&D, could
bring governments, other investors and scientists to-
gether to perform these functions. Such a mechanism
could be created through consolidation of existing health
research structures. The proposed forum would base its

reviews on analytic data on the health needs of countries
and regions and on resource flows in health research. Its
aims would be to identify existing effort and fill impor-
tant gaps in global health research, particularly those
that affect poor populations, and to help reduce overlap
and waste. To perform effectively, it would need access
to high-quality analyses of disease burden, reasons for
the persistence of that burden, estimates of the cost-ef-
fectiveness of interventions and assessments of national
health system performance.

The proposed forum would take advice from existing
scientific advisory groups already involved in enabling
health research at national and international levels,
such as the WHO’s Advisory Committee on Health Re-
search system, scientific and advisory groups of existing
international research programmes, and bodies such as
the Council on Health Research for Development, the In-
ternational Clinical Epidemiology Network and the In-
ternational Health Policy Programme. Its recommenda-
tions and conclusions would be presented to existing
programmes for implementation.

Such a forum could give the fragmented health re-
search community a stronger voice and a means, through
its analytic and monitoring activities, to facilitate the ra-
tional allocation of resources to address global needs. If
WHO were to take the lead in the establishment of such a
forum with the help of other key players, the advantages
would be many, including a speedy aggregation of dis-
persed international R&D resources.

Recommendations

The following paragraphs draw together the Commit-
tee’s conclusions into 17 recommendations for action.
Collectively they provide a broad agenda for better har-
nessing the proven potential for science to improve hu-
man health; at the same time each individual recom-
mendation is designed so that it can be implemented
singly. Collectively the recommendations address the
major problem areas we have discussed and draw on the
full range of disciplines contributing to health R&D, al-
though, of course, the potential contributions of the dis-
ciplines varies across problem areas (see Table S.3).

Table S.3 R&D to address major health problems: suggested emphases of activity, by broad discipline

Disciplines
Epidemiology,
demography and
Biomedical behavioural Health policy

Health problem area science sciences sciences
Childhood infections, malnutrition and poor reproductive health ++ ++ o+
Evolving microbial threats ++++ ++ ++
Noncommunicable diseases + ++++ +++
Injuries + +++ ++++
inefficiency and inequity - o+ T+

Note: The estimated importance of each discipline ranges from unimportant (-') to extremely important (*++++').
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For the unfinished agenda of childhood disease,
malnutrition and maternal and perinatal health

1. Investors should increase resources for developing

and evaluating selected essential packages of in-
terventions, such as the package for the Integrat-
ed Management of the Sick Child and the Mother-
Baby package, in low-income countries, as poten-
tially highly cost-effective means to achieve mas-
sive gains in the health of the poor.

. A significant portion of the burden of childhood in-
fectious diseases and poor maternal and perinatal
health still cannot be addressed by existing tools.
New tools are needed—for example vaccines
against certain respiratory and diarrhoeal infec-
tions, and a wider choice of contraceptive meth-
ods. Current efforts, both in strategic research
and in new product development, are inadequate
to deal with these challenges. Investment in these
areas now holds the promise not only of improving
health but also of reducing costs.

For the continually changing microbial threats

3. Investors should focus their resources on major

microbial threats where technologies for preven-
tion and control are judged to be inadequate for
current or projected needs. TB, pneumococcus and
malaria require a significant increase in invest-
ment at levels appropriate to the scale of the
threat from these diseases. Within HIV research,
there should be a reallocation of funds from the
duplicated testing of therapeutics in the estab-
lished market economies to the development of
affordable, cost-effective interventions in low-in-
come countries, and an expansion of R&D (includ-
ing vaccine development) working with subtypes
of HIV-1 that are predominant in high-prevalence
regions. Since untreated sexually transmitted
diseases are major factors in the spread of HIV, a
modest reallocation of HIV research funds to the
development of STD diagnostics could bring a
high payoff in reducing the burden not only of
STDs, but of HIV as well. Similarly, since world-
wide TB is now the leading cause of death in peo-
ple infected with HIV, some reallocation of funds
from HIV research to TB research may help to re-
duce overall mortality from TB.

. Investors should support work to sequence the ge-
nomes of major pathogens as a means to under-
stand the molecular basis of their pathogenesis,
and to identify new immunogens and drug tar-
gets. At the population level research should in-
vestigate influences on the spread of antimicrobi-
al resistance, approaches to monitoring resistant
strains, and approaches to slowing their emer-
gence.

5. Investors should prioritize the development of a

set of key products needed to prevent, control and
treat these highly significant sources of disease
burden. Most require only modest or moderate in-
vestment and are expected to bring high returns
for health.

. A Health Product Development Facility or Alli-

ance is proposed as a mechanism to focus and syn-
ergise these efforts, concentrating on the key
products identified, together with others that may
be judged essential for reducing major sources of
disease burden. This facility should make full use
of the skills, resources and experience of the pri-
vate sector without excluding other sources of ex-
pertise.

For the epidemics of noncommunicable diseases
and injuries

7. Faced with rapidly growing burdens of noncom-

municable diseases, low-income and middle-in-
come countries should significantly increase their
relevant strategic research in epidemiology, be-
havioural science and health policy with the aim
of reliably monitoring the true prevalence and
trends of these conditions in their populations,
and understanding their determinants. Basic
data on mortality, morbidity and disability are
currently inadequate in many regions, as are data
on the country-specific and region-specific levels
and determinants of environmental and behav-
ioural risk factors. Low-cost methods for collect-
ing reliable data, such as the use of disease sur-
veillance points, must therefore be developed. In
contrast to the need for epidemiological and be-
havioural research, biomedical science relevant to
these conditions is already comparatively well
supported in the established market economies.
However, genuine differences in the characteris-
tics of environments and populations will occa-
sionally require additional biomedical research in
some regions—as, for example, in seeking expla-
nations for the observed high risk in South Asians
of diabetes and heart disease.

. The development and evaluation of algorithms

and policy instruments for the cost-effective pre-
vention, diagnosis, treatment and rehabilitation
of noncommunicable diseases is an immediate
priority for support by governments and other in-
vestors. In particular, policy instruments for effec-
tive tobacco control are required, as are efforts to
increase health workers’ awareness of psychiatric
disorders in primary health care so that existing
treatments may reach more of those who need
them. By contrast, the development of new drugs
to deal with noncommunicable diseases should
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10.

claim a low priority on the resources of low-in-
come and middle-income countries because of
massive investment in this area in the estab-
lished market economies.

. Research to respond to the injury epidemic must

include an immediate effort to build data sets
within countries and for international compari-
son of the incidence, prevalence and risk factors
for different types of injury. Possible links be-
tween each type of injury and a range of modifi-
able risk factors such as alcohol use should be
quantified. The development and evaluation of
improved strategies for preventing and treating
injuries in low-income countries is a priority.

To provide the necessary foci for these efforts
in R&D on noncommunicable diseases and inju-
ries, the Committee recommends two specific
new R&D initiatives. First, we propose the estab-
lishment of a Special Programme for Research
and Training on Noncommunicable Diseases and
Healthy Aging. It should improve the quality and
quantity of data on disease burden and mortality
from noncommunicable diseases worldwide, with
particular emphasis on gaining greater under-
standing of the risk factors and determinants of
these diseases in different settings. It should au-
dit existing treatment strategies in different
countries, and—most importantly—invest in the
development of cost-effective and sustainable in-
terventions for use in low-income countries. Sec-
ond, we propose a Special Programme or Initia-
tive for Research, Training and Capacity-Building
on Injuries. The initiative or programme should
take advantage of growing relevant expertise in
Latin America and South Africa. It should coordi-
nate efforts to improve data on the burden of inju-
ries, both intentional and unintentional, particu-
larly those that can be readily prevented. Its aim
should be the development of interventions, from
products to policy instruments, that can prevent
injuries, and the improvement of emergency ser-
vices to deal with their consequences, especially
in low-income countries. Both programmes or ini-
tiatives should serve to increase public awareness
of the importance of the health problems with
which they are concerned.

For research to inform health policy

11.

Researchers and governments should agree on
the principles for building strong national knowl-
edge bases and data sets that will enable coun-
tries to learn from each other’s experience. Among
the priorities are studies to quantify the impact
on health of economic policies and performance,
the contribution of investments in health of the
poor to their productivity, and the health impact

12.

13.

of activities in other sectors, for example educa-
tion, agriculture and transport; studies of the effi-
ciency and effectiveness of different financial and
organizational structures in health systems; mea-
sures of health need and the demand for services
at household and population level; and measures
of health system performance. The development
of packages of essential services and the develop-
ment of measures for assessing quality of care
and intervention cost-effectiveness are also prior-
ities.

Investors should devote resources to turning re-
search results into action, for example through
the development and evaluation of cost-effective
instruments of public policy and practical tools for
health workers. These may include essential
drugs lists, model legislation, priority interven-
tion packages, insurance benefit lists, pricing and
taxation policies, practical manuals for use by
health workers and summaries of research re-
sults for use by health workers and decision-mak-
ers.

To facilitate the above activities and to assist in
providing the information that could guide health
policies, a Special Programme for Research and
Training on Health Systems and Policy should be
established. The programme’s agenda might be
grouped into three broad domains: (1) generic and
comparative issues of research on health systems
and health policy, including the interactions be-
tween health and economic and social policies,
and the outcomes of health system reform; (2) the
development of indicators to monitor inputs, out-
come and process on the demand and supply sides
of the health system, together with the develop-
ment of fools such as essential drugs lists and oth-
ers listed in recommendation 11 above, that help
to put policy into practice; and (3) efforts to facili-
tate national activities in health policy and sys-
tems research, such as supporting national capac-
ity-strengthening through training programmes.
A linked network of existing institutions might
equally well perform these functions, supported
by a staffed and adequately resourced indepen-
dent unit.

For the institutional response to the challenges
14.

Governments have much to gain from the devel-
opment of national agendas for health research,
with the active involvement of all relevant actors
including scientists, service providers, policy-
makers and community leaders. Such agendas
are likely to be most useful if their focus includes
both population health needs and available R&D
capacity. Investors may increase the efficiency of
R&D by strengthening national and regional re-
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15.

16.

search capacity, through, for example, focusing ef-
forts on areas of comparative advantage, on
improvements in the quality of training, and on
explicit initiatives to translate results into rele-
vant policies and interventions; by offering incen-
tives to reverse the brain drain; by promoting
policies that require research posts to be compet-
itive and based on the peer-reviewed allocation of
funds; and by making core support for institutions
competitive. Additionally, supporting national in-
stitutions with a strong international orienta-
tion—in funding, staffing and mandate—might
have a high payoff. The returns on investment in
good standards are likely to be significant, while
poor-quality or repetitive research is wasteful and
may have adverse consequences for health.

Investors may profitably explore the development
of new instruments—beyond the current patents
system—for engaging the skills and energy of the
private sector in the development of vaccines, an-
timicrobials and other drugs, diagnostic tests, de-
vices and prostheses and equipment for the use of
low-income populations. These incentives could
include development subsidies, extended patent
protection, guaranteed markets, streamlined reg-
ulatory requirements, improved market informa-
tion (including certification of product quality)
and contracting for specific tasks. The Health
Product Development Facility or Alliance dis-
cussed in recommendation 6 is a potentially effec-
tive mechanism to focus and synergise efforts—
not only for products to combat the major microbi-
al threats, but also for maternal and child health
and for the coming epidemics of noncommunica-
ble diseases and injury.

A Forum for Investors in International Health
Ré&D should be formed to provide a mechanism

for the review of needs and opportunities for glo-
bal health R&D—making use of analytic data on
disease burden, R&D opportunities and the level
of ongoing efforts. The forum would bring together
the governments of low-income and middle-in-
come countries, the major traditional “donors”,
and the research community. Analytic work un-
dertaken by and for the forum would provide im-
proved information for decentralized decisions on
funding and resource allocation. This in turn
should help to focus resources more sharply on
completing the highest priority tasks before mov-
ing on to others.

. Given the high returns to R&D in health improve-

ment, a reallocation of health sector resources to
R&D is recommended as a means to bring sub-
stantial net gains in health, particularly the
health of poor populations. Since much of R&D
provides an international public good, there is a
particularly strong case for public sector investors
in the established market economies to reallocate
their health portfolios to increase R&D funds. The
institutional capacity for supporting health R&D
that many traditional donors possess strengthens
the case for them to increase this form of assis-
tance. The globalization of health problems sug-
gests that sources of investment in international
health R&D should be diversified in order to en-
hance the likelihood of finding appropriate solu-
tions to them. The ministries of health and re-
search councils of high-income countries have
much to gain from participating. Governments of
low-income and middle-income countries are like-
ly to find increased allocations to appropriate
R&D to be both a cost-effective way of improving
health in their populations and, potentially, an in-
vestment in the infrastructure for productive na-
tional industries.






Chapter 1

Introduction

Four major challenges confront human health at the end
of the 20th century:

* First, the world’s poorest regions are still suffering a
heavy—and largely avoidable—toll of premature
death and disability from childhood infectious diseas-
es, malnutrition and poor reproductive health. While
progress against these old, familiar conditions has
been spectacular in recent decades, they still account
for more than one-third of the entire global burden of
disease.

Second, all populations are threatened by continually
evolving microbes at a time of spreading antimicrobi-
al resistance and greater human mobility. Particular
threats include the TB bacterium Mycobacterium tu-
berculosis, pneumococcus, the malaria parasite Plas-
modium falciparum and the human immunodeficien-
Cy virus.

Third, epidemics of noncommunicable diseases and
injuries are fast emerging in the middle-income and
low-income countries as their populations age and
their exposure to certain risk factors, such as tobacco,
increases.

Fourth, governments are struggling to meet a rising
demand for health services in the face of spiralling
costs. Yet their task is being hampered by lack of
information to guide their policies for disease pre-
vention and treatment. The shortage of data affects
both the health sector—which in many countries is
pressing ahead with health system reform without
knowing how best to provide equitable and efficient
services—and other sectors of the economy such as
education or employment, whose influences on
health may be profound.

Daunting as these challenges appear, there are good
reasons to believe that research and development can
deliver information and tools that will greatly strength-
en the response to them. But, since resources are limit-
ed, priorities must be set. Governments and all others
who invest in health R&D, such as international organi-
zations and private foundations, must decide how their
investments—or how their policies that affect private
sector investments—can be put to work most efficiently
to bring the greatest possible improvements to human
health.

This Report is intended to assist them. It explores
how they might inform decisions about resource alloca-
tion through a comparatively simple, rational process
that takes into account the size of the disease burden
linked with a given health problem, the state of the cur-
rent knowledge base about the problem, the promise of

the R&D effort—including the likelihood of developing
an intervention that is more cost-effective than any ex-
isting ones—and the level of existing R&D investment
into the problem. Where a health problem is not restrict-
ed to one specific condition but has a broad impact on
overall population health—for example, inefficiencies or
inequities in a health system—then other measures,
such as the percentage of national product consumed by
health care, are suggested as means to gauge its severity
and assist informed judgement about priorities.

The Report provides much new information on global
health status and trends. It contains a major reassess-
ment of current levels of disease burden, new projections
of disease burden to 2020 and assessments of the burden
attributable to a number of risk factors for disease. It
also contains data on current levels of R&D spending;
and for selected conditions, analyses of the cost-effec-
tiveness of interventions under development or under
consideration for R&D investment. In addition, it pro-
vides information on scientists’ judgements about devel-
opment opportunities and strategic research needs. The
Committee has identified priorities and suggested some
key choices ahead. Our Report points to areas where in-
ternational efforts in R&D could have a high payoff and
proposes limited but important changes in the institu-
tional arrangements for health R&D, including those
that affect the private sector that could help to redirect
highly constrained resources to bear the greatest fruit.

1.1 The background to this Report

This study was initiated in response to several recent re-
quests for a broad-based review of needs and opportuni-
ties for R&D in the health sector. It builds on the World
Bank’s World development report 1993: investing in
health (World Bank 19983). The packages of interventions
for public health and disease control that were identified
by that report—on the basis of disease burden and inter-
vention cost-effectiveness—reasonably reflect the mini-
mum potential of today’s technology, and the analysis of
health systems and health policy provides an appropri-
ate starting point for country-based plans of action. The
World Bank report suggests an approach to assessing
priorities for R&D—using information on disease bur-
den, existing interventions and ongoing efforts—that
foreshadows the assessments reported here.

The study also draws on the important contributions
of the WHO Advisory Committee on Health Research
(ACHR) and the strategic orientations, both global and
regional, given by the ACHR system. The ACHR’s fore-
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runner, the Advisory Committee on Medical Research,
first suggested criteria for setting WHO’s research prior-
ities two decades ago. This Report builds on the ACHR’s
more recent discussions of a Health research strategy for
health for all by the year 2000 (Advisory Committee on
Health Research 1986) and the Technical Discussions on
health research at the 43rd World Health Assembly. The
report of those discussions states that the setting of pri-
orities for R&D requires “a multidimensional consider-
ation: of the scale and urgency of various problems, of
the solutions that are possible or likely to emerge from
research as practicable and affordable measures, of pos-
sible benefits or detriments to other sectors, and of the
different consequential returns achieved by the various
possible choices of priorities” (Davies & Mansourian
1992). The report adds that “global interdependence im-
plies that methodological research can be of benefit for
all. The search for new objective methods of resource al-
location, of determining and ranking priorities, consti-
tutes research of a strategic nature. Strategic decisions
are those which derive from a global understanding of a
given problem”. The present study starts from similar
principles.

The Committee also builds on the work of the Com-

mission on Health Research for Development whose re-
port Health research: essential link to equity in develop-
ment (Commission on Health Research for Development
1990) has influenced debate for the past five years. The
Commission identified a “gross mismatch” between
health needs and research investment in developing
countries and found that many countries neglect the re-
search needed to inform decisions on health policy. To fill
the gap, the Commission argued for research at the na-
tional level for each country to understand its own prob-
lems, make the best use of limited resources, improve
health policy and management, foster innovation and
experimentation, and provide the foundation for a stron-
ger voice from developing countries. In so doing, it devel-
oped the concept of Essential National Health Research
(see Box 1.1). A growing number of countries are adopt-
ing ENHR strategies, facilitated by the Council on
Health Research for Development, a nongovernmental
body established in 1993.

The Commission argued that national research pri-
orities should be set by: targeting major causes of mor-
tality; taking account also of morbidity; considering the
potential effectiveness of interventions that would
emerge from the research; taking account of the percep-

«v‘ ious’ rrsk factors for ill-health, and analysrs of t ‘
¢+ sources of meffrcrency in heaith services whlch have a
“direct’ |mpact on health

solve sp

_ delivery (see Box Figure 1.1.1). ‘
Each stage of research is to some extent dep‘ den
upon others, and a linear model of the dlfferent stag
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fic problems relatrng to health care: and
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forth between stages Nevertheless ‘|t |s gen ‘ally true

rowdes baS|c mformatlon on the: .
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Development outcomes: products,
interventions and policy instruments

Products. These encompass five basic groups of
health related material products: drugs, vaccines,
equipment including tools for public health, prostheses,
and diagnostics.

Interventions. These may be combinations of prod-
ucts, algorithms, information or policies that reduce the
risk, duration or severity of an adverse health condition.
They may be usefully subdivided as either:

a. Public health interventions—those that are
sought of or directed towards entire populations or
subgroups, including immunization, mass chem-
oprophylaxis such as the addition of iodine or
medications to salt or the fluoridation of water,
and nutritional interventions, such as encouraging
women to take folic acid supplements before and
after conception;

or

b. Personal health service interventions—those
that are provided at facilities and usually to indi-
viduals; these include inpatient and outpatient
medical treatments, screening and rehabilitation.

Instruments of government policy. These encourage
or discourage specific health interventions, e.g. pricing
and/or taxing policies on tobacco, pricing policies for
health services, essential drugs lists, policies for paying
health workers according to the type and range of ser-
vices they offer.

The health sci :

Biomedical sciences: includes all strategic biological,
medical and clinical research, and biomedical product
development and evaluation.

nces

Population sciences: includes epidemiology, de-
mography and the behavioural sciences. This category
is not intended to denote solely that part of health re-
search concerned with fertility, family planning and pop-
ulation control.

Health policy sciences: includes health policy re-
search, health systems research and health services re-
search.

It is understood that different traditions and institu-
tional cultures may use some of the above terms in other
senses than those adopted in this Report.

Essential national health research (ENHR)

This concept, first set out by the Commission on
Health Research for Development (1990), aims to
achieve equity in health and development. It holds that
each developing country should establish and strength-
en an appropriate health research base to “understand
its own problems; improve health policy and manage-
ment; enhance the effectiveness of limited resources;
foster innovation and experimentation; and provide the
foundation for a stronger developing country voice in
setting international priorities”.

Box Figure 1.1.1 Definitions and purpose of R&D

Definitions

Fundamental
research... . _generates knowledge about

problems of scientific significance.

Strategic
research... _ generates knowledge about specific

health needs and problems. These may

be either conditions, risk factors or sources

of inefficiency or inequity in health
systems.

Intervention

development and

evaluation... ...creates and assesses products
(vaccines, drugs, diagnostics,

prostheses or equipment), interventions
(public or personal health services), and
instruments of policy that improve on

existing options.

To advance knowledge | To change practice NS

Purpose




4

Investing in Health Research and Development

tions of need held by populations as well as the needs de-
termined by “scientific” analysis; taking account of cur-
rent R&D efforts; and considering research not only into
specific diseases but also into broader health issues.
While the Commission recognized the need for some in-
ternational efforts, its emphasis was on national-level
research, with international agendas emerging through
consensus between countries.

Our Report emphasizes global priorities, and there-
fore complements the work of the Commission. However,
if assessment is based on rational and quantitative
methods, it is likely that global priorities will have much
in common with those of individual nations and regional
groups. There is already some evidence that such shared
concerns are emerging: individual countries’ agendas for
ENHR identify many priorities similar to those dis-
cussed in this Report, including the major childhood in-
fections, problems related to the demand for, and supply
of, health services, and problems related to major risk
factors for disease such as poor sanitation (Council on
Health Research for Development 1995). It is worth
stressing, however, that global priorities reach beyond
the sum of national ones. For example, the cost of devel-
oping an HIV vaccine might be expected to deter any sin-
gle low-income country from making it a priority. Yet a
global assessment of priorities might conclude that the
effort was worthwhile because many countries would
benefit. Hence, it is essential to complement national as-
sessments with a global one.

1.2 Scope and focus

The focus of this Report is on the needs of people who
live in low-income or middle-income countries, since
they make up four-fifths of the world’s population and
suffer most of its ill-health. But the Report’s scope is glo-
bal: in an increasingly connected planet where popula-
tions and economies are more and more interdependent,
no region can consider itself immune to the problems of
others.

Because the scope of this Report is necessarily broad,
the Committee’s basic assumptions and definitions must
be made explicit. First, we should clarify what we mean
by health. Health has been defined as “a state of com-
plete physical, mental and social well-being, and not
merely the absence of disease or infirmity” and this def-
inition has also been interpreted as “the ability to lead a
socially and economically productive life” (World Health
Organization 1978). In the Committee’s view, the most
important and most practical contribution that the
health sector can make to advancing that broad vision of
improved health is to reduce the burden of disease and
disability. We therefore focus on developing and utiliz-
ing quantitative measures of disease burden and the rel-
ative cost-effectiveness of different interventions intend-
ed to reduce that burden.

We should stress, however, that as a Committee we
do not view health as a matter for the health sector

alone. It is clear that factors outside the health sector,
such as income level and access to education, strongly in-
fluence population health. Our Report seeks to advance
an agenda for assessing and quantifying those influenc-
es so that governments will be able to assess the desir-
ability of devising multisectoral, integrated policies for
health—as some, indeed, are already doing.

It is equally important to clarify what the Report
means by health research. As the definition in Box 1.1
shows, research for health is a process for obtaining
knowledge or technologies that can be used to improve
human health. Because it involves human subjects, its
conduct must always meet ethical standards, and this
Committee endorses the guidelines set by the Council
for International Organizations of Medical Sciences for
that purpose (CIOMS 1993).

Health research encompasses a wide range of activi-
ties from fundamental research to product evaluation.
Among previous attempts to subdivide the phases of the
scientific research process in history, Francis Bacon’s
17th-century distinction may be considered among the
most useful; he divided “experiments for light” from “ex-
periments for fruit” (Instauratio Magna, discussed in
Webster 1975). For the purposes of our analysis, we have
subdivided the process into three phases: fundamental
research, strategic research, and intervention develop-
ment and evaluation. As Box 1.1 shows, the purpose of
fundamental research is mainly “for light”—to increase
knowledge—while strategic research seeks knowledge
specifically to solve health problems, and intervention
development and evaluation put greater emphasis on
finding “fruit”—to change practice.

In the Committee’s view, these phases are interde-
pendent and equally valuable. However, while we stress
in Chapter 2 that fundamental research is the vital base
for all other R&D activities, we have excluded it from
our assessment of priorities for resource allocation. Our
task was to consider priorities for R&D to address the
practical health problems of populations. We have
therefore focused on strategic research and intervention
development and evaluation. Fundamental research is
driven by many scientific considerations other than the
measurement of need and opportunity, and it is there-
fore beyond the scope of this Report to judge priorities
within it.

We have also subdivided the activities of health re-
search into broad disciplinary groupings, to reflect the
different levels at which human health problems must
be analysed, from the sub-individual level of cells and
molecules to the institutional level of health policies.
Our three groupings of disciplines (defined in Box 1.1)
are: biomedical sciences, population sciences, and health
policy sciences. Each is to some extent dependent on the
others for the information that sets their respective re-
search agendas on particular health problems. In the
case of malaria research, for example, biomedical re-
searchers have studied the immune response of individ-
uals to malaria parasites at the molecular level and have
used the knowledge to develop candidate vaccines. Pop-
ulation scientists (epidemiologists) work with their bio-
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medical colleagues to carry out trials of the vaccines and
other interventions, such as insecticide-impregnated
bednets. Sociobehavioural researchers, meanwhile,
study the factors that determine whether people use
bednets or other protective devices or not, economists
study the pricing and policy factors that determine
whether people should be asked to buy their own bed-
nets or have them provided free, and health policy re-
searchers study the advantages and disadvantages of
different approaches to organizing the prevention and
treatment of malaria.

We have sought to determine the balance of disciplin-
ary effort that is most relevant for each of the four iden-
tified health challenges. Table 1.1 provides suggestive
results; they are of interest not for being a specific guide
to disciplinary priority but, rather, for indicating the
need for a broad mix.

In our assessments of current resource allocation we
have usually considered health R&D as a segment with-
in the health sector, rather than health R&D as a seg-
ment within all R&D. This is because other components
of the health sector such as disease control, health pro-
motion and clinical services are intimately linked with
strategic research and intervention development. None
the less, individual countries conducting analyses of in-
vestment in health R&D may consider it appropriate to
look at resources in the overall R&D context as well as
in the health sector.

1.3 Approach and methods

The Committee has taken a comparatively simple ap-
proach to assessing needs and opportunities for research
and development. In thinking about the claims on R&D
resources that a particular problem might make, there
are clearly certain criteria to consider. Is the problem
big? (The world lost 70 times as many years of healthy
life from TB as from lymphatic filariasis in 1990.) Do we
already have good and cost-effective tools for dealing
with the problem? (The availability of multidrug thera-
py—MDT—for leprosy weakens the case for investing in
development of a leprosy vaccine.) Is the science base
good? If so, one might proceed rapidly to product devel-
opment and testing (as with the candidate conjugate
pneumococcal vaccines); if not, strategic research to de-

velop the knowledge base might be required (as with
HIV vaccines). Are the high-income countries already
spending a lot on the problem? (R&D money available to
low-income and middle-income countries could add little
to what is already being spent by rich countries to study
atherogenesis or to develop new drugs for controlling hy-
pertension or hyperlipidemia.)

In the case of problems that cut across specific dis-
eases or risk factors—such as the rising costs of health
care—we again suggest measuring the scale of the
problem, for example in terms of the percentage of GDP
consumed; assessing the reasons for the persistence of
the problem through the informed judgement of ex-
perts; assessing the extent of existing knowledge about
the problem; and the probability of developing policies
or interventions that will provide cost-effective solu-
tions to it.

Few would disagree that decisions about resource al-
location within health R&D should, in some way, take
the above considerations into account. Yet the Commit-
tee has been struck by how often these considerations
are ignored: R&D money goes to diseases of little epide-
miological significance while major killers, such as TB,
are neglected; attention goes to marginal improvements
in already good products while major opportunities are
missed (e.g. work on heat-stable polio vaccine continues
while countries with heavy disease burdens from infec-
tions such as Haemophilus influenzae B or pneumaococ-
cus must wait for trials of available vaccines). This Re-
port argues, simply, that investors in R&D should
attempt to take these factors into account as quantita-
tively, explicitly and systematically as possible. The de-
gree to which this is possible will vary and the Commit-
tee considers its approach to be part of an ongoing
process. The knowledge that the process yields can only
inform—not determine—resource allocation decisions.
Even where quantitative information is excellent, the
approach should not be prescriptive.

This Report contains summaries of the assessments
of disease burden for 1990 and projected for 2020 (An-
nex 1) and the burden attributable to selected risk fac-
tors (Annex 2). The full data from which these summa-
ries are drawn, including separate assessments of
mortality, years of life lost and years lived with disabil-
ity, are published in the companion volumes to this Re-
port (Murray & Lopez 1996 and forthcoming). In gener-
al, the Committee has used the disability-adjusted life

Table 1.1 R&D to address major health challenges: the role of different disciplines

Disciplines

Broad health challenge

Biomedical science

Popuiation sciences Health policy sciences

Childhood infections, malnutrition and ++
poor reproductive health

Evolving microbial threats +++-
Noncommunicable diseases and +
injuries +

Informing health policy -

++ ++++
++ ++
R +++
+++ ++++
+Es +++

Note: The estimated importance of each discipline ranges from the unimportant (-} to sxtremely important (‘++++’).
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year (DALY) to measure disease burden and assess
health need (see Box 1.2). In addition, wherever possi-
ble, we have considered other indicators, such as the
percentage of GDP consumed by health care in indi-
vidual countries and the level of R&D investment in-
to particular health problems. Our methods are set
out below. We suggest five steps to inform decision-
making about the allocation of R&D resources to and
within a problem area (e.g. TB or malnutrition or to-
bacco use).

1. Calculate the burden of the condition
or risk factor

We have used the DALY as our main unit. Annexes 1
and 2 provide details of how burdens are calculated for
conditions and risk factors respectively.

2. Identify the reasons why the
disease burden persists

This requires an analysis, essentially, of whether the
problem persists mainly because of (a) a lack of knowl-
edge about the disease and its determinants, (b) a lack of

tools, or (c) failure to use the existing tools efficiently. Of
course, more than one factor is likely in each case. Where
possible, this analysis can be quantitative. Figure 1.1 in-
dicates the analytical approach applied. Using data on
the efficacy of the available cost-effective interventions,
and consulting the judgement of field experts on the pro-
portion of the population receiving effective interven-
tions, it is possible to estimate:

* what portion of the total burden of each disease or
condition is now being averted,;

¢ what could be averted now with better use of existing
cost-effective interventions;

* what could be averted now, but only with interven-
tions that are not cost-effective; and

* what cannot be averted with existing interventions
but requires new ones.

The analysis is intended to identify where the great-
est needs lie, and thereby guide assessment of the prior-
ities for different types of research. The unit of currency
employed for this analysis is, once again, the disability-
adjusted life year. While such analyses are not intended
to suggest that some spurious precision can be achieved
in the analysis of need, they do indicate a sense of the
relative distribution of the effort required.
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Figure 1.1 Analysing the burden of a health problem to identify research needs
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The whole square in Figure 1.1 represents the total
estimated disease burden (in DALYs) from a given con-
dition, such as diarrhoeal disease, globally or for a par-
ticular region. The horizontal axis represents the extent
to which effective treatment is reaching the popula-
tion—that is, how far into the population a mix of inter-
ventions is penetrating. The vertical axis represents the
combined efficacy of this mix. The subdivisions within
that square represent different portions of the burden:
(1) that which is being averted now by the existing mix
of cost-effective interventions among the people that the
intervention is reaching, (2) that which could be averted
if the existing interventions were used more efficiently,
(3) that which could be averted with existing tools, but
not cost-effectively, and (4) that which is not avertable
with existing interventions. Calculations of the relative
share occupied by each subdivision can help to spell out
the priorities for research. For example, where it is cal-
culated that a large portion of the total burden of a cer-
tain disease cannot be averted with the existing cost-ef-

fective tools, then there is a strong case for R&D to
develop new ones. Where it is calculated that a large por-
tion of the burden could be averted if existing tools were
used more efficiently, there is a strong case for research
into the needs and behaviours of users and the behav-
iour of providers, to learn how coverage could be in-
creased and efficiency maximized. The methods used to
conduct this form of analysis are described in more de-
tail in Annex 1.

3. Judge the adequacy of the current
knowledge base

This undertaking relies on the subjective judgement
of informed scientists. If the knowledge base is adequate
to support development of specific interventions, then
the estimated cost-effectiveness of those interventions
relative to those currently available can be assessed.
The desirability of an intervention will then depend on
its cost, the estimated probability of success and the ex-
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tent to which it is better than available alternatives. If
the knowledge base does not yet allow the development
of new interventions—judged to be attractive in the way
indicated—there is a suggestion that strategic research
is desirable to strengthen the base. Clearly, the analysis
will sometimes conclude that multiple approaches are
desirable—particularly if the relevant disease burden is
large.

4. Assess the promise of the R&D effort
This can be divided into two subsections:

a. The expected cost-effectiveness of the poten-
tial intervention. Provided certain data are
available, calculations of the likely cost-effective-
ness (in dollars per DALY averted) of a desired in-
tervention can be undertaken and the results
compared with the cost-effectiveness of existing
interventions. Thus, for example, as we discuss in
Chapters 3 and 4, a malaria vaccine could be
highly attractive compared with other available
preventive strategies while, by contrast, a schisto-
somiasis vaccine would be unlikely at present to
compete with the available interventions. A broad
guide to what counts as cost-effective is shown in
Table 1.2; in essence, anything that costs less
than US$ 25 to US$ 30 per DALY averted in low-
income countries is highly attractive, and any-
thing that costs less than US$ 150 is attractive. In
middle-income countries, interventions that cost
less than US$ 100 per DALY averted are highly
attractive and those that cost less than US$ 500
attractive.

While there are undoubted uncertainties in the
assessment of intervention cost-effectiveness,
these should be kept in perspective. The range of
cost-effectiveness is extremely large: some inter-
ventions in low-income countries cost less than
US$ 15 per DALY averted while in industrialized
countries specialized treatments for myocardial
infarction may cost well above US$ 10 000 per
DALY averted (Mark et al. 1995).

b. The probability of successful development. In
most instances, there will be an ongoing R&D ef-
fort with one or several tools in the pipeline. The
probability of success will depend in part on the
knowledge base that underlies the development of
the tools. For example, a candidate drug’s proba-
bility of success is likely to be higher if the drug
target is known to be essential to the organism,
and if the mechanism of action is understood. Ob-
viously, the closer the product is to application,
the higher its chances of success, the lower will be
the required investment and the shorter the time
required before completion.

5. Finally, assess the adequacy of the current
level of effort

Annex 5 reports the Committee’s attempts to de-
scribe ongoing levels of resource allocation to R&D into
particular health problems. We find that some impor-
tant health problems receive extraordinarily little R&D
investment. While the amount of funding devoted to a
health problem cannot and should not be expected to be
directly proportionate to the scale of the health problem,
the particularly severe mismatches that have emerged
from this study indicate a misjudgement of priorities. In
light of what is now being spent, and of the attractive-
ness of development and strategic research possibilities
identified in step (3), judgements about appropriate
changes in the level or composition of resources allocated
to the problem area can be made. A shortage of available
data makes this effort a difficult one; additional atten-
tion is required on an ongoing basis.

The Committee’s approach builds on earlier efforts to
inform resource allocation in a number of specific ways.
First, we explicitly consider disease burden and the bur-
den attributable to selected risk factors, using a unit of
measure that incorporates morbidity as well as mor-
tality. Previous discussions have in practice considered
mortality only, and none has attempted to quantify the
burden attributable to risk factors. Second, we have at-
tempted explicit analyses of the reasons for the persis-

Table 1.2 Good buys: examples of attractive health interventions in low-income and middle-income

countries

Attractive interventions
(USS per DALY averted)

Highly attractive interventions
(USS$ per DALY averted)

Low-income countries <150

Primary prevention programmes to reduce
STD transmission through behaviour change

Middle-income <500

countries

Treatments with medication for schizophrenia
and bipolar affective disorder; secondary

<25

Measles immunization; breast-feeding promotion;
targeted mass anthelminthics; smoking prevention or
cessation programmes; treatment of pneumonias with
antibiotics

<100

Improved antenatal care; use of oral rehydration
solutions; promotion of improved weaning practices

prevention of stroke or angina by behaviour

change and appropriate medication

Source: Jamison 1993
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tence of disease burden in selected areas, where previous
discussions have left these analyses implicit. Third, we
have made a limited number of estimates of the cost-ef-
fectiveness of desired interventions, where earlier efforts
have made no such explicit estimates.

The Committee views this systematic approach to in-
forming decision-making as a way of informing judge-
ment—not replacing it. Our experience in applying the
approach suggests that neglecting one or more of the
above steps is frequent and distorts resource allocation;
hence our conclusion about the desirability of more gen-
erally adopting a systematic approach. So far, the Com-
mittee has been able to apply the process with full rigour

only to selected health problems and for others, where
good data are not available, has relied more heavily on
expert judgement and qualitative analysis. As such our
work has made only a start, and further advances will re-
quire a continuing effort. It is hoped that this Report will
help to stimulate a wider and ongoing systematic process.
Table 1.3 illustrates, with examples, the approach
taken by the Committee. The first two examples show
conditions where, in our view, the information clearly
points to the need for R&D investment. The third exam-
ple (leprosy) shows a condition where, in our view, R&D
investment in a vaccine is less easy to justify.

Table 1.3 Steps to inform resource allocation: selected examples

Condition
or risk Investment
factor Need Opportunity: promise of R&D effort requirement
Disease
burden Primary Current Current effort,
(rank, reasons for  knowledge Desired intervention/ additional cost
of 96 persistence  base/R&D estimated likely cost- Probability (in US$)/
causes) of burden capacity effectiveness (in US$)  of success time frame Conclusion
Pneumonia High (1) Failure to Good Package for integrated High Current High priority
use existing management of the sick investment for
tools child: relatively small; investment
efficiently required further
Very high (<US$ 50 per costs and time
DALY gained) frame: modest
(US$ 15 million
over 3 years)
Malaria High (11) Lack oftools  Moderate to  Malaria vaccine: High Current High priority
good investment for
Very high (<US$ 30 per relatively small; investment
DALY gained and <US$ required further
15 in some costs and time
circumstances) frame: moderate
(US$ 50 million
over 10 years)
Leprosy Low (95)  Failure to Good Leprosy vaccine: Moderate Not assessed Low priority
use existing for
tools Low (US$ 2 453 per investment
efficiently DALY gained compared

with <US$ 50 for MDT
treatment based on
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Chapter 2

Why invest in health research? Historical experience

and the promise of science

The health of the world’s peoples has improved more in
the past four generations than in the whole of their his-
tory. In China in 1950, the odds that a child would not
live to reach school age were as high as one in three. For
those children’s children, just 30 years later, the odds
had fallen to about one in 15, and they are expected to
reach one in 28 by the year 2000 (World Bank 1993).
The scale and pace of the change are unprecedented.
In the middle-income and low-income countries overall,
life expectancy at birth has risen sharply from 40 years
in 1950 to 63 years in 1990 (Figure 2.1) and the trend is
still upwards. Even in sub-Saharan Africa, where the
improvement has been slowest and smallest, the gain
has been greater over the past four decades than it was
over a comparable period in Europe in the 19th century.
The reasons for the dramatic improvement are com-

plex. The rise in per capita incomes through the 20th
century has been closely linked to the rise in life expect-
ancy, with the steepest increases occurring at the lowest
income levels (Figure 2.2). As people’s incomes grow,
they are able to buy more food, live in better housing and
reach a higher level of education. And as a population
grows more affluent, the proportion of people with access
to safe water and better sanitation increases. All of these
consequences of higher income have helped to improve
health. But income growth alone cannot explain all of
the improvement. As Figure 2.2 shows, the life expectan-
cy of people in every income bracket has shifted steadily
upwards over the past century so that a given income
buys better health now than it did at equivalent levels
30 years before. Therefore, other factors must help to ex-
plain the trend since 1900.

Life expectancy at birth (years)

Figure 2.1 Trends in life expectancy, 1950-2000
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2.1 The scientific underpinnings of past
health improvement

One vital—and perhaps underestimated—factor has
been the impact of scientific research. Research has led
to tangible improvements in two ways: by bringing
knowledge that people use daily in their homes to main-
tain their health, and by producing direct technical in-
terventions such as vaccines, treatments and public
health measures.

2.1.1 Everyday knowledge as a product of research

The importance of household knowledge for health
may only now be gaining recognition. On the basis of
studies of the U.S. census for 1900, Preston and Haines
(1991) have shown that neither household income nor
education made much difference to children’s chances of
survival until scientific knowledge about the sources of
ill-health became available. The work of Pasteur, Koch
and others from the 1850s onwards established the germ
theory of disease and, as people began to understand
about infection towards the end of the 19th century, the

Figure 2.2 Life expectancy and income
per capita for selected countries and periods
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Note: International dollars are derived from national currencies
by assessment of purchasing power, not by exchange rates.
This measurement returns relatively higher incomes for poor-
er countries.

Source: World Bank 1993: 34. Also see Table 30 in this source
for a fuller explanation of the derivation of per capita income.

differences in child mortality between affluent, educated
households with access to that knowledge and poorer,
uneducated households without it widened sharply. The
implication is that the educated households were able to
acquire and use the new knowledge more rapidly to
adopt healthier behaviours, such as boiling water for in-
fants, washing their hands regularly, and quarantining
sick children. These actions strongly enhanced their
chances of survival.

Studies of present-day populations support the idea
that people are more likely to be healthy if they have ac-
cess to accurate information. In many low-income coun-
tries today, the strongest determinant of children’s sur-
vival is their mother’s level of education, even after the
household’s income and access to health services have
been taken into account. In general, educated women are
more likely to limit their family size, and children born
into smaller families have better survival chances than
those born into large ones. Educated parents are more
likely to make the best use of health information to adopt
safe behaviours, avoid unsafe ones and seek the help of
health workers when their children are unwell. Studies
in high-income countries also suggest that, while income
remains a strong determinant of health, access to infor-
mation may also play an important role. Immigrants, for
example, who may be disadvantaged by language differ-
ences, tend to suffer poorer health irrespective of their
income level; and even where access to health services is
not restricted because the services are provided free, in-
equalities in the health of households persist.

2.1.2 Technical interventions

Research has also brought technical interventions
such as vaccines, drugs, diagnostics, public health tools
such as water treatment methods, therapeutic equip-
ment, and algorithms for clinical procedures, whose im-
pact on health has been profound. In many sub-Saharan
African countries, child mortality has fallen steeply over
a period of little economic growth, suggesting that these
technological interventions must account for a large part
of the improvement. Safer water supplies and improved
sanitation, themselves the products of research, have re-
duced the spread of diarrhoeal disease, especially in ur-
ban areas. Vaccines against a handful of common child-
hood diseases have played a particularly significant role:
without them, it has been estimated, the total burden of
disease in children under the age of five would rise by al-
most a quarter. Improved education has also played a
major role in health improvement, largely because it has
enabled people to make good use of the preventive and
therapeutic interventions available to them.

A brief review of the history of research over the past
century shows how information has increasingly been
applied to achieve better health. The greatest of the tan-
gible advances since the 1880s has been against commu-
nicable diseases, beginning with the demonstration of
the microbial origins of infections. From this discovery
flowed two main approaches to treating infection: che-
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motherapy and immunoprophylaxis, or the use of vac-
cines.

The great flowering of chemotherapy dates from the
late 1930s with the production of the sulphonamides, the
outcome of a pharmaceutical company’s research, and
then penicillin, discovered earlier by Fleming and devel-
oped by Florey and Chain in academic laboratories with-
in the public sector. Subsequent discoveries have also
come from varied origins, with both streptomycin and
cephalosporin originating in university laboratories and
other antimicrobials emerging from the private sector.
During the Second World War, the benefits of this re-
search were powerfully demonstrated when antibiotics
and antimalarials transformed the prospects and the
morale of the Allied troops, bringing a sharp reduction in
the proportion of losses that were due to disease com-
pared with those due to enemy action.

The development of vaccines against human diseases
began 200 years ago with Jenner’s inoculation against
smallpox. The past century has seen the introduction
of effective vaccines against polio, diphtheria, pertus-
sis, tetanus and measles which now reach eight out of
ten children worldwide. Newer vaccines, for example,
against Haemophilus influenzae and hepatitis B, are
also gaining more widespread use.

Beyond the assault on communicable diseases, there
have been many more tangible benefits of R&D. Anaes-
thesia has evolved from a relatively crude process to be-
come a highly sophisticated technology. With the discov-
ery of insulin the effective treatment of diabetes began;
with X-ray, the first of the scanning technologies, which
is now complemented by ultrasound, positron emission
tomography and magnetic resonance imaging, non-in-
vasive diagnosis became possible for a wide range of
conditions. Since epidemiologists established the link
between tobacco and lung cancer in the 1950s, govern-
ments have gradually introduced policy changes to re-
strict smoking and millions of individuals have chosen to
quit the habit. The development of hormonal contracep-
tion has given women greater control over their fertility,
and the treatment of diarrhoeal disease has been revolu-
tionized by oral rehydration therapy. The development
of the randomized clinical trial has enabled physicians
and researchers to assess the efficacy of interventions in
a rational manner. Meta-analysis of many trials enables
researchers to detect the benefits—and disadvantages—
of interventions whose effects are comparatively modest
but which may be of great importance in the treatment
of common diseases.

Health research goes much further than the biomed-
ical sciences, however. Researchers in health economics
and epidemiology have developed measures of the cost-
effectiveness of interventions that enable governments
and other authorities to plan the best use of health care
resources and, at a much broader level, integrate health
into their development policies. Health policy research
has been instrumental in enabling governments to im-
prove safety standards and increase efficiency. For ex-
ample, studies have demonstrated the effects of taxing
alcohol on reducing the rate of motor-vehicle crashes and

investigated the potential of different incentive systems
to encourage physicians to use cost-effective treatments.
Health services researchers have begun to answer im-
portant questions about the most effective approaches
to treatment for a wide range of conditions—such as
whether community care is appropriate for severely
mentally ill patients in specific settings, or which rou-
tinely provided obstetric interventions are actually ben-
eficial. Such research has also demonstrated that pro-
grammes of primary health care and nutrition in poor
rural areas can be highly cost-effective in reducing in-
fant and child mortality. Systematic reviews of clinical
research, such as those now being produced by the Co-
chrane Collaboration, and the dissemination of research
findings to practitioners, are enabling health workers to
base their practice on evidence.

Behavioural research has also led to improvements
in health care. For example, in Kenya and Ghana re-
searchers learned that parents often believe that their
sick children’s convulsions are caused by spirits. Rather
than seek treatment for malaria—the likely cause—they
seek charms from traditional healers. The studies have
prompted health workers to produce information and ed-
ucation packages for women to enable them to make
more informed choices about treatment. Research into
the behaviours and beliefs of health care providers has
helped to show why, for example, health workers some-
times miss opportunities to immunize children, physi-
cians sometimes prescribe inappropriate treatments for
diarrhoea, and general practitioners sometimes fail to
administer aspirin immediately after diagnosing acute
myocardial infarction. These findings have resulted in
better training for health workers and, ultimately, bet-
ter services to patients and greater efficiency.

2.2 The value of research and the
fundamental science base

While the impact of research on health is relatively well
known, its economic value to society may be less widely
appreciated. Data from the United States demonstrate
that many products of R&D, such as vaccines and treat-
ments, have produced significant savings by averting
disease, reducing health care costs and enabling greater
productivity (National Institutes of Health 1995). The
fluoridation of water is estimated to save US$ 4 billion a
year in the United States by averting the costs of treat-
ing dental caries. The vaccine against Haemophilus in-
fluenzae B is estimated to save that nation US$ 400
million a year. Research into drug addiction has resulted
in treatment programmes that for every US$ 1 invested
in them bring a return of between US$ 4 and US$ 7 in
reduced drug-related crime, criminal justice costs and
theft. When savings related to health care are included,
total savings can exceed costs by 12 to 1. Research has
also helped to reduce the costs of alcohol abuse, a major
risk factor for disease and injuries worldwide which
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costs the United States alone an estimated US$ 98.6 bil-
lion per year in lost productivity, treatment, damage to
property and crime. After researchers demonstrated
that an increase in the minimum legal drinking age in
the various states of the United States from 18 to 21
would reduce the number of road-traffic incidents and
related fatalities significantly, all states imposed a min-
imum age of 21 years, saving up to US$ 600 million per
year.

There have been few analyses of the payoff from spe-
cific R&D investments, and the lack of data on resource
flows is striking. However, where data exist, they sug-
gest that very high returns are possible. For example, a
sputum test for Prneumocystis carinii pneumonia, an im-
portant opportunistic infection in HIV disease, was de-
veloped through R&D that cost around US$ 440 000.
The test is now estimated to save about US$ 50 million
per year in the United States by overcoming the need for
more expensive invasive diagnostic procedures. Also in
the United States, studies have confirmed that it is not
necessary to screen all the nation’s donated blood for
HIV antigens—a much more expensive and laborious
process than the routine screening for antibodies to the
virus that is practised currently. The studies, which cost
US$ 500 000, enabled the Federal government to save
up to US$ 49.4 million per year by avoiding the purchase
of a costly antigen test kit.

But besides these economic gains, research brings
another kind of wealth to society. The culture of research
has provided a rational, knowledge-based framework for
progress in health. Both medical practice and health pol-
icy have been the prey of ineffective remedies and fash-
ions in policy for centuries, and a scientific framework
has provided as much for eliminating the irrational and
ineffective as it has for developing new ways to improve
health. At the heart of that rational framework lies the
fundamental science base—the underpinning of all the
knowledge, products and practical applications that
have emerged since the 19th century.

The development of vaccines, recognized as one of the
most cost-effective of all medical interventions, provides
an informative example of the role of fundamental sci-
ence in the development of practical medical interven-
tions. From the end of the last century until the middle
of this, vaccines were produced by identifying the patho-
genic agent, inactivating it by formaldehyde or attenuat-
ing it by prolonged culture. These almost entirely empir-
ical procedures yielded vaccines for smallpox, polio,
measles, BCG, pertussis, diphtheria and tetanus. Today
it may be argued that the easy vaccines have been made,
and that far greater understanding of the complexities of
pathogenesis and the mechanisms of immunity will be
required for many vaccines in future.

Modern molecular biology has provided a powerful
set of methodologies and a new approach to developing
vaccines. But the foundations of this new biology were
basic scientific inquiries that were totally unrelated to
practical application. In the words of Robert Oppenhei-
mer: “It is a profound and necessary truth that the deep
things in science are not found because they are useful;

they are found because it was possible to find them”
(Rhodes 1986). The original questions that led to the key
findings could not, at face value, have appeared less rel-
evant to practical applications, and were often ridiculed
by politicians (see Box 2.1).

Clearly, strategic and applied research depend criti-
cally on the continuing pursuit of fundamental knowl-
edge. Without that knowledge, no matter how important
the practical problems society would like to have solved,
there may be no tools to solve them. Lord Porter has ar-
gued that “there are only two kinds of science—applied
science, and not-yet-applied science” (Lord Porter, per-
sonal communication to the Committee). The familiar
linear model of science, which begins with the very “ba-
sic” and moves steadily towards the “applied” is no long-
er accepted dogma. Today, a real reciprocity between
fundamental and more applied science has emerged. For
example, clinical studies of people with immunologic dis-
orders and cancers have led to fundamental insights into
the immune system and regulation of normal cell growth
and development. And basic inquiry into fundamental
biological questions has continued to yield practical
products, including drugs and vaccines. Interdiscipli-
nary connections will be increasingly important in all of
science as the pace of discovery and the amount of avail-
able information grows, but most particularly in biomed-
ical sciences.

2.3 Looking ahead: research tools
for the future

Because opportunities arise from unanticipated experi-
mental findings, it is impossible to predict with any cer-
tainty what the major breakthroughs in science will be
over the next two decades. Nevertheless, there are a
number of developments that are likely to be critical to
the direction that biomedical science will take. Some are
research technologies; others are conceptual and experi-
mental advances in biology. A few of these are discussed
briefly here. The list is by no means comprehensive, but
it should provide a sense of the possible consequences of
new knowledge to improve the productivity of the R&D
enterprise itself.

2.3.1 Technologies for health R&D

* Recombinant DNA technology. This has made it
possible for scientists to manipulate genes in the test-
tube and within cells and living organisms. It is now
possible to identify, amplify, clone and mutate many
genes from lower organisms, and some from humans.
The techniques for gene amplification allow scientists
to produce millions of copies of a gene in a matter of
hours, and have led to effective and affordable new di-
agnostics. The proteins encoded by genes can be pro-
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duced and harvested in bulk, enabling scientists to
understand their structure and biological activities.
This technology is rapidly becoming more affordable
and is already available to many middle-income coun-
tries and some low-income countries.

Structural biology. Now that even rare proteins can
be produced in large quantities, researchers can crys-
tallize key biological molecules and determine their
structures. From the structure, scientists can learn
the molecular basis for the biological activity of the
protein or enzyme and, using computer modelling
techniques, design drugs with specific characteristics
to mediate that activity.

Combinatorial chemistry. In the past, the discov-
ery of new drugs was a labour-intensive and nonra-
tional process that involved screening thousands of
compounds over a period of months or years, and then
making derivatives from lead compounds. With this
method, pharmaceutical companies could test at most
several thousand compounds a year. By a new pro-
cess, companies and even smaller research units can
synthesize up to 1000 new derivatives in a week.
Rather than manipulate specific chemicals, the pro-
cess makes random derivatives, then active com-
pounds from within the pool are selected by sophisti-

cated biological assays. This technology makes it
possible for many more compounds than before to be
tested for biological activity both quickly and relative-
ly cheaply. It will almost certainly increase the capac-
ity of the pharmaceutical industry in developing
countries.

Computer and data analysis technologies. The
rapid development of faster computers and the so-
phisticated software available to individuals with
personal computers has revolutionized the analysis of
medical and scientific data and information. Databas-
es containing information on genes from humans and
microbes are available to anyone with a personal com-
puter, a modem and a telephone. International links
enable countries to share data for analysis of the effi-
cacy and effectiveness of medical interventions, and
to study vaccines and drugs in post-marketing sur-
veillance. Powerful data analysis technologies have
enabled scientists to conduct meta-analyses of clini-
cal trials and epidemiological surveys that determine
the importance of particular risk factors in diseases.

The communications revolution. E-mail, the
Internet and dedicated health telecommunications
services, such as SatelLife, are enabling growing
numbers of researchers to access and share informa-

Box 2.1 Fundamental questions that brought unexpected;hiéalth benefits

Fundamental research is driven not by health need, but
by curiosity. Yet without it, many health problems could
not have been addressed. Here are three examples of
apparently “irrelevant” questions that biologists have
asked—and found out more than they expected to from
the answers.

» “Do bacteria have sex?” If evolution were to derive
only from random small mutations, it would be diffi-
cult to see how complex traits and organisms could
ever have evolved, since most mutations are clearly
deleterious. The work of Lederberg established that it
is possible to exchange genes and whole pieces of
chromosomes in bacteria, and led to an understand-
ing of recombination as a rapid evolutionary mecha-
nism. The process can be observed, for example, in
the rapid transfer of some markers for antibiotic re-
sistance across genera. Not only has this discovery
been vital in understanding the basis of antimicrobial
resistance, but it has also led to the development of
recombinant DNA technology and: provides the
knowledge base for the biotechnology industry.

* “Do tumour cells inhibit the specialized functions of
differentiated cells?” Kéhler and Milstein were con-
cerned with discovering whether tumour cells sup-
press normal, differentiated cells, such as the white

cells of the immune system, and prevent them from
performing their usual functions. In learning that the
answer was, generally, yes, they also discovered that
when tumour cells of the lymphoid series are fused to
antibody-producing white cells, antibody production
is not inhibited, and the antibody-producing cells be-
come immortalized. The resulting antibodies, known
as monoclonal antibodies, derive from a single cell
that can be grown to infinite number. Today, they are
used worldwide for diagnostics and for protein purifi-
cation.

“Why are some bacteria ‘immune’ to infection by par-
ticular phages?” A number of physicists in the 1940s
believed that biology was an exciting new scientific
frontier, and to-obviate the enormous complexities of
studying living mammals, chose instead to study the
simplest possible organisms, viruses called phages
that infect only bacteria. From that work came the dis-
covery of restriction enzymes that cut DNA, the mol-
ecule that carries genetic information, at very precise
locations. This has led to the possibility of cloning de-
fined pieces of DNA containing genes of interest for
health research, and to DNA fingerprinting, which is
useful in molecular epidemiology and studies of ge-
netic traits.
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tion regardless of their location. The technology will
improve the opportunities for countries to coordinate
epidemiological information, such as surveillance
networks for infectious diseases. Research journals
are also beginning to publish their papers on line and
an increasing number of scientists use electronic peer
review (see Box 2.2). Physicians and surgeons are be-
ginning to use communications technology to consult
each other for information and advice, for example in
diagnosing complex or rare conditions. A digitized im-
age, for example from a CT scan, may be transmitted
electronically from the treating physician to another
thousands of miles away for comments. While so far
such technologies have had little impact on the health
needs of people in low-income countries, their prom-
ise for geographically remote and medically under-
served populations in both rural and urban areas is
now gaining increasing recognition. The technologies
also offer the prospect of distance learning and con-
tinuing training for health care providers and health
managers. With the costs of international telephone
calls expected to fall in the near future, the informa-
tion revolution may be expected to gather pace in low-
income countries.

2.3.2 Promising areas of biomedical research

Since the 1970s, biomedical research has moved for-
ward rapidly and the outlook for the future suggests that
this pace is likely to continue. Here, we focus on three ar-
eas of research whose outcomes are expected to help ad-
dress important health problems.

* The Human Genome Project. This international
collaborative effort aims to map and sequence all hu-
man genes and understand their functions. The ge-
nome contains between 50 000 and 100 000 genes, of
which scientists so far know the function of only about
3 000. One-third of these have already been associat-
ed with disease. The project is a key investment for,
with growing knowledge of human genes and of the
complex interplay between genes and environment, it
will become possible to predict the probability that an
individual will develop a particular disease over that
person’s lifetime. This may enable more effective
strategies for disease prevention and risk aversion.
As well as studying human genes, researchers are
mapping and sequencing the genomes of several oth-
er organisms, including some that provide useful
models for studying development. There is now grow-
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ing interest in sequencing the genomes of important
disease-causing organisms as a step towards under-
standing the molecular basis of pathogenesis. Such
studies should provide urgently needed information,
for example, about potential new targets for antimi-
crobial drugs and about potential immunogens for the
design of new vaccines.

* Developmental biology. The power of molecular
biology and genetics have begun to reveal clues to
the fundamental question in developmental biology:
that is, how are the events that lead to the develop-
ment of specialized organs within a complex individ-
ual programmed into the single cell of the fertilized
egg? Using simple model organisms that can be
readily genetically manipulated—a small round-
worm and the fruitfly Drosophila—many of the early
functions of the developmental programme are now
becoming clear. For example, scientists can now un-
derstand the development of the eye and other or-
gans, and the determination of head and tail, in
terms of molecules produced by specific cells at a pre-
cise time in development. The ability to make mu-
tations in these lower animals that mimic human
genetic diseases will allow a much greater under-
standing of the nature of these diseases and allow
more rapid research on interventions to prevent or
ameliorate them.

In the course of these fundamental studies on devel-
opment, researchers have learnt that alterations in
many genes critical for normal development can lead
to a genetic imbalance that in turn triggers the devel-
opment of cancer. From these fundamental studies,
they have identified a number of oncogenes—mutat-
ed or altered genes that are aberrantly expressed in
specific human tumours. Scientists have continued to
elucidate the role of these oncogenes in the complex
web of normal development, learning how changes of
even just one amino acid in the proteins they encode
can start the neoplastic process. Such work is likely
to result in new diagnostic tools for detecting cancer
cells at an early stage, and it could lead to new ther-
apies to prevent or correct the aberrant and unregu-
lated growth of cells.

* Neuroscience. The human brain remains the ulti-
mate intellectual challenge for biomedical research.
But in recent years, studies of its mechanisms have
begun to bear fruit. From molecular genetic studies
in model organisms, scientists are discovering genes
that are critical to neurological development. Fun-
damental questions about, for example, the ways in
which particular nerves home to particular anatom-
ical regions, or how different kinds of stimuli and
neurotransmitters evoke responses from specific
nerves, are becoming amenable to experimental
study. Already knowledge of signalling neurotrans-
mitters and their receptors has led to the develop-
ment of drugs that are playing an increasingly
important role in the treatment of mental illness.

Studies using scanning technologies have, for the
first time, provided physical evidence of biochemical
changes in the brain related to vision, thought and
emotion. While it is premature to anticipate what the
practical consequences of this knowledge will be, it is
anticipated that new treatments and preventive
therapies for neurological and psychiatric diseases,
such as Alzheimer disease, will be among them. The
search for practical responses and affordable preven-
tive strategies for neurological and psychiatric dis-
eases has acquired a new urgency in the light of the
worldwide projected epidemic of these diseases.

The question of paramount importance, however, is
to what extent these technologies and the knowledge
that they are yielding will be engaged to address the
health problems of people in low-income and middle-in-
come countries, who make up four-fifths of the world’s
population. In some respects, there are grounds for opti-
mism. Recombinant DNA technology and monoclonal
antibodies are just two examples of advances that have
enabled the development of highly cost-effective diag-
nostics in low-income countries; and combinatorial
chemistry is, as we have argued, likely to lower the costs
of drug screening dramatically. As these technologies be-
come more widely available, their impact is likely to in-
crease.

But there are also grounds for serious concern. In
1992, no more than 5% of the total spent on health re-
search worldwide was devoted to problems that over-
whelmingly burden developing countries. Assessments
of R&D spending for this Report have revealed stark im-
balances in the allocation of research resources, with
some of the most important sources of global disease
burden—such as diarrhoeal disease or childhood pneu-
monias—receiving less than half of one per cent of all
health research funds (Annex 5). As we show in Chapter
7, there is also disturbing evidence that even the meagre
share of funds that are allocated to the health problems
of low-income countries may now be declining, due main-
ly to shrinking budgets for bilateral official development
assistance from the governments of the established mar-
ket economies. It is of concern, too, that investment by
the pharmaceutical industry in R&D on antimicrobials
has declined in recent years. If the dividends of research
are to be shared equitably by the world’s populations, in-
tensive work lies ahead. The challenges of coming de-
cades will not be met unless resources are used rational-
ly and equitably to serve the health needs of the
majority. Indeed, given the scale of these challenges,
there is a risk that some of the gains of the past could be
jeopardized. A key responsibility for researchers and in-
vestors in health research is to improve the collection
and dissemination of data on the important sources of
disease burden and the relative distribution of resources
into R&D. With more informed decision-making about
the priorities for health research, countries can hope to
consolidate the health improvements of the 20th century
and achieve new progress in the 21st.
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2.4 Chapter summary

Life expectancy has risen steeply throughout the 20th
century. While rising incomes and education have been
key factors in the massive health gains of recent de-
cades, health research has also played an important,
and possibly underestimated, role. Health research has
brought knowledge that people can use to adopt health-
ier behaviours and technological solutions such as vac-
cines, drugs and treatment algorithms for a range of

pressing health problems of the low-income and middle-
income countries. Advances in biology and in the tech-
nologies of research promise further advances in future.
But in order to hold on to the improvements of the past
and to build on them in future for the benefit of all pop-
ulations, investors must maintain a strong science base
and build assessment of global health needs into their
decisions about resource allocation for strategic and ap-
plied research.



Chapter 3

An unfinished agenda: improving maternal and child health

The world’s poorest populations live under the shadow of
a group of old enemies which, despite decades of pro-
gress and an arsenal of weapons to prevent and treat
them, still kill more than 12 million children and almost
half a million women a year. They are responsible for
more than half of the disease burden in sub-Saharan Af-
rica, almost half of it in India and—even though they are
virtually unknown in the rich countries—more than a
third of the entire global burden (Figure 3.1). They are:

e the communicable diseases of childhood—such as
pneumonia, diarrhoeal diseases, malaria, measles
and the other vaccine-preventable infections, and in-
testinal parasitic infestations;

* malnutrition; and

e poor reproductive health—the consequences of un-

wanted pregnancy and the complications of pregnan-
cy, childbirth and the first week of life. These
conditions make up only a subset of the massively im-
portant cluster of reproductive health needs, which
we return to elsewhere in the Report.

In this chapter, the first of four focusing on the major
health challenges identified in this Report, we ask how
research and development can tackle this group of con-
ditions. We discuss them as a group because they often
occur together, because the reasons for their persistence
are largely shared, and because efforts to address them
must overlap.

Poverty increases people’s vulnerability to most dis-
eases, but its link with this group of conditions is partic-
ularly strong. The childhood infections, malnutrition,

(in DALYs), 1990
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Figure 3.1 Traditional enemies: percentage of the burden of disease
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and maternal and perinatal conditions are borne almost
exclusively by poor populations. Not only is poverty a
predisposing factor for these conditions, it is also a con-
sequence of them. As incomes have risen and health
technologies have improved, there has been significant
progress against them, but that progress has not gone
far enough. As long as they persist, hundreds of millions
will be trapped in a cycle of underdevelopment, prevent-
ed from reaching their potential at school, in the work-
place, in the household and thus in the economy.

The persistence of these old foes in the face of effec-
tive means to avoid or control them—such as vaccines,
drugs and algorithms for safe care in pregnancy and de-
livery—must be blamed in large part on inaction. Gov-
ernments have failed to invest in the health of poor peo-
ple by providing essential, responsive and equitable
health services, and the pharmaceutical industry has too
few incentives to develop promising new candidate vac-
cines, drugs or other products for their needs. But action
is not all that is required. Many of the existing interven-
tions fall short of their potential today because no one
knows how to make the best use of them. Operational re-
search is needed to make existing interventions more re-
sponsive to people’s needs and to increase their effective-
ness. And, where existing tools are inadequate, new ones
need to be developed.

The case for renewed effort is strong on humanitari-
an grounds alone. But there is also a strong economic ra-
tionale for pursuing greater equity. Most of the existing
interventions against childhood diseases and maternal
conditions are, in principle, highly cost-effective and, in
poor countries where these conditions are highly preva-
lent, the potential health gain from using them properly
is massive. All can be delivered for less than US$ 50 per
year of healthy life that they gain, and some for less than
US$ 30 (Bobadilla et al. 1994). In recent years, attention
has focused on the idea of putting interventions together
into packages. Briefly, this means grouping services to
make the best use of patients’ and carers’ time, treating
an individual instead of the individual’s diagnosis,
bringing prevention and treatment activities together,
and reducing the costs of providing the services by shar-
ing resources. Health workers and operational research
teams have shown, for example, that it makes good
sense to examine a mother and her newborn baby to-
gether, rather than make them both attend a clinic
twice. Or that, when a child is likely to be affected by
several conditions at once, it makes sense to diagnose
and treat them together rather than separately. Some
packages, such as the group of vaccines delivered by the
Expanded Programme on Immunization (EPI), are al-
ready well established. Others, such as a package for the
care of sick children, have been developed and are ready
for implementation. Still others, however, are little more
than theoretical concepts.

According to health economists’ estimates, developed
with data from low-income countries, a set of these pack-
ages of essential services, including family planning, im-
munization, the care of sick children, school health pro-
grammes, and the care of women in pregnancy and

childbirth, could be delivered for less than US$ 12 per
head per year. Together, put to best use, these packages
could lift around one-third of the burden of premature
mortality and disability from the populations of low-in-
come countries. Figure 3.2 shows the potential impact of
the essential packages on total disease burden in both
low-income and middle-income countries.

The incentive for making these packages of essential
interventions work is therefore exceptionally high. As
yet, however, few have been evaluated in real pop-
ulations, although efforts are now underway to do so, for
example in Tanzania (Box 3.1). A key question for re-
search is to establish how to achieve this effective use of
packages. In the following sections, we investigate the
health needs of children and mothers in low-income
countries in more detail, and discuss how research and
development could improve existing interventions and
produce new ones where needed.

3.1 Responding to children’s needs

3.1.1 The magnitude of the burden

More than a quarter of the entire global disease burden
is caused by conditions that primarily affect children in
low-income populations (Table 3.1).

Of these conditions, pneumonia, diarrhoeal disease,
malnutrition, measles and malaria are dominant. To-
gether, these five conditions are responsible for seven
out of every ten deaths among under-fives in low-income
countries and the vast majority of the disease burden. As
Figure 3.3 shows, they frequently overlap and interact
with each other.

Pneumonia, the most frequently suffered disease
worldwide, kills four million children under the age of
five every year and ranks first among all causes of dis-
ease burden. Disease-specific mortality rates from pneu-
monia are between 10 and 50 times higher in low-income
countries than in the established market economies
(Stansfield & Shepard 1993). Most deaths are in chil-
dren under the age of two years and more than 60% are
caused by two bacteria, Streptococcus pneumoniae and
Haemophilus influenzae, with the remainder caused by
a variety of bacteria and viruses including respiratory
syncytial virus and adenovirus. Pneumonia can also be a
complication of infection with measles virus or with per-
tussis. Children are most vulnerable to die of pneumonia
if they are poor, undernourished, weighed less than av-
erage at birth, are not breast-fed and live in crowded
homes. Indoor air pollution from cooking stoves may be
an additional risk. Children whose mothers received an
adequate education are less likely to die than those
whose mothers are uneducated.

Diarrhoeal disease kills another three million un-
der-fives and ranks second among all causes of disease
burden worldwide. There are three broad types of diar-
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Figure 3.2 Much to gain: the potential impact of the essential packages

Total disease burden per 1000 population, 1990

Low-income countries
(except China)

Middle-income
countries
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IR Practical current minimum burden
(current level in EMEs)

M Avertable by implementation of
essential packages

The two horizontal bars show, for low-income and middie-income countries respectively, the total disease burden per
1000 people in 1990, measured in years of healthy life lost (DALYs). The black segment shows the lowest level of
burden that could practicably be achieved if all countries had as little ili-health as the established market economies.
The grey segment, to the right, shows the amount of the total burden that could be removed if the essential packages

were fully implemented.

rhoeal disease: acute watery diarrhoea, persistent diar-
rhoea—lasting more than 14 days—and dysentery.
About half of all deaths are caused by acute watery diar-
rhoea, with rotavirus the single biggest cause. Babies
who are not breast-fed are eight or more times more like-
ly to die of diarrhoeal disease than breast-fed babies. In
addition, low birth weight, undernourishment and lack
of maternal education all increase children’s vulnerabil-
ity. Unsafe water and sanitation, and poor personal hy-
giene, are important risk factors for diarrhoeal disease
(Table 3.2). It should be noted, however, that diarrhoeal
disease is not the only consequence of unsafe water and
poor sanitation. These risk factors also increase chil-
dren’s vulnerability to waterborne parasites and other
pathogens, such as polio virus, and poorly drained areas
also provide opportunities for disease-bearing mosquitos
to breed.

Malaria is a major threat to health in sub-Saharan
Africa, where it accounts for almost a tenth of the total
burden. Worldwide, the disease currently accounts for
just over 2% of the burden. Children whose immunity to
the malaria parasite has not yet developed are more lia-

ble to suffer severe and complicated malaria than adults,
and 90% of deaths from the disease are among the
yvoung. Malaria is discussed in more detail in the follow-
ing chapter, but is included here because its epidemiolo-
gy, diagnosis and treatment are closely linked with the
other major childhood killers.

The vaccine-preventable childhood infec-
tions—polio, diphtheria, pertussis, tetanus and mea-
sles—together still account for about 5% of the global
burden and 10% of the burden in under-fives. Half of this
is due to measles virus, which is linked with the deaths of
about one million children a year and ranks as the eighth
greatest cause of disease burden worldwide. Measles is
most likely to kill undernourished, underweight children
and is a particular threat in populations suffering from
enforced migration and famine. Every year, half a million
babies die of neonatal tetanus because their mothers are
not immunized with tetanus toxoid, and more than
110 000 children are still crippled by polio virus.

Helminth infestations. Every year, between 170
million and 400 million children become infected with
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one or more of three common types of intestinal nema-
todes: giant roundworms, hookworms and whipworms.
Schistosomiasis, caused by trematodes, affects almost
100 million school-aged children each year and onchocer-
ciasis, caused by nematodes, also affects children. Un-
safe water and poor sanitation are of course risk factors
for waterborne parasites. The combined burden from
these parasites is comparatively small at around 1% of
the total, but their impact on children is profound. Not
only do worms cause anaemia and reduce growth, they
also affect cognition, reducing the usefulness of precious
time in school. Intestinal helminths also contribute to
malnutrition.

Malnutrition is a massive, and in some respects ne-
glected, health problem. Its causes are complex and its
name misleading. In fact, this condition results not only
from inadequate dietary intake, but also from repeated
infections and parasitic infestations (see Box 3.2).

Malnutrition is usually identified by indicators of
reduced growth, such as low weight for height or low
weight for age, and by specific micronutrient deficien-
cies. As many as one-third of children under the age of
five in developing countries are underweight, with the
prevalence reaching almost 60% in South Asia. Malnu-
trition affects not only physical development but also
cognitive performance and educability.

More than 40% of women of reproductive age in de-
veloping countries are regarded as underweight, again
with the greatest concentration by far in South Asian
countries. Women who are underweight when they be-
come pregnant are more likely to give birth to under-
weight infants, and underweight infants are them-
selves at greatly increased risk of death in childhood. It
now appears that they may also face higher-than-aver-
age risks of certain noncommunicable diseases in later
life, at least in some circumstances.

Some 13.8 million children have reduced eyesight be-
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Table 3.1 The burden of childhood disease

Burden (as % of total DALYs), 1990

Condition World Sub-Saharan Africa India
Childhood communicable diseases
Lower respiratory tract infections (pneumonia) 8.2 10.2 11.4
Diarrhoeal diseases 7.2 10.9 10.2
Vaccine-preventable childhood infections™ 5.2 10.3 6.4
Malaria 2.3 9.2 0.4
Bacterial meningitis and meningococcaemia 0.5 0.3 0.5
Intestinal nematodes 0.4 0.2 0.3
Malnutrition (direct effects only) 37 3.2 4.2
Total burden from these conditions 27.5 44.3 33.4

*Diseases preventable with the vaccines currently available through the Expanded Programme on Immunization: diphtheria, pertussis, tetanus,

polio, measles.
Source: Annex 1

cause of vitamin A deficiency, of whom up to half a mil-
lion lose their sight every year. More than 25 million peo-
ple are mentally retarded as a result of iodine deficiency.
Iron-deficiency anaemia affects about four in every ten
women of reproductive age in developing countries.

The complex and interactive relationship between
inadequate food intake and infection in causing mal-
nutrition is of tremendous importance to public health.
But its significance is often underestimated because

traditional mortality statistics wusually attribute
deaths to one cause only and those involving infectious
diseases are usually described in terms of the infection
only. Similarly, the burden of disease that can be di-
rectly attributed to malnutrition—estimated to be
about 3.7% of the global total—underestimates its over-
all impact on health. Since malnutrition predisposes
people to infections and may produce long-term disabil-
ity, it is a powerful risk factor and the indirect cause of

ARl/malaria
Malaria 6% 27°

and ongoing work suggest that the association is higher still.

(perhaps substantially) smaller percentage of deaths.

Figure 3.3 Distribution of 12 million deaths among children less
than 5 years old in all developing countries, 1993

ARI
27%

Other | ARl/measles

33% o

Measies
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Notes: 1. Although less than 4% of deaths under age five are directly attributable to mainutrition (i.e. to being underweight or short for
age or anaemic, etc.) a much larger percentage of deaths are associated with malnutrition in the sense that they occur in malnourished
children and may, in part, be caused by their malnutrition. This figure points to 29% of deaths associated with malnutrition; recent studies

2. Much of malnutrition is itself caused by the infections indicated; hence inadequate food intake would be associated with a

Source: Modified from material provided by the WHO Division of Diarrhoeal and Acute Respiratory Disease Control
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Table 3.2 The burden of disease avoidable if access
to safe water and sanitation were universal

Disease burden
attributable to unsafe
water and sanitation
(as % of total DALYs),

Region 1990
Established market economies 0.1
Former socialist economies 0.2
India 9.5
China 2.0
Other Asia and islands 7.4
Sub-Saharan Africa 10.1
Latin America and Caribbean 5.3
Middle Eastern crescent 8.8
World 6.8
EME and FSE 0.1
Developing countries 7.6

Source: Annex 2

a much greater burden. Almost one-sixth of the entire
global burden in 1990 can be attributed to malnutri-
tion; in sub-Saharan Africa, the proportion is as much

as one-third and in India, more than one-fifth (Table
3.3).

3.1.2 Current R&D investment

Research spending has been assessed for the two
main childhood killer diseases—pneumonia and diar-
rhoeal diseases. The results indicate clearly the broad
mismatch between activity and need. In 1992, total
funding for all health research worldwide—from basic
science to health policy research—reached almost US$
56 billion. But assessments based on annual averages
for three years from 1990 to 1992 indicate that each year
just US$ 32 million was spent on R&D on diarrhoeal dis-
eases relevant to the needs of low-income and middle-in-
come countries. This is far below a tenth of one per cent
of the 1992 world total. R&D expenditure on acute respi-
ratory infections relevant to the needs of low-income and
middle-income countries was estimated at between US$
48 million and US$ 68 million (Annex 5). These amounts
are insignificant compared with the size of the global
burden from these conditions. And, even though the re-
search financed by these investments was directed at
low-income and middle-income countries, the outcomes
of that research have often been enjoyed disproportion-
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Table 3.3 The burden of disease that could be
avoided if malnutrition were eliminated

Disease burden
attributable to
malnutrition (as % of

Region total DALYs), 1990
Established market economies 0.0
Former socialist economies 0.0
India 22.4
China 5.4
Other Asia and islands 14.5
Sub-Saharan Africa 32.7
Latin America and Caribbean 5.2
Middle Eastern crescent 11.0
World 15.9
EME and FSE 0.0
Developing countries 18.0

Source: Annex 2

ately by the populations of the industrialized coun-
tries—for example, vaccines and drugs designed to pro-
tect business travellers and holidaymakers.

Our findings underscore the degree to which re-
searchers—and those who fund them—have neglected
two of today’s most important global health problems.
While the relationship between the size of a health prob-
lem and the amount of R&D investment cannot be ex-
pected to be proportionate, a mismatch of this degree
strongly suggests a serious misjudgement of priorities
and the need for reallocation of resources.

3.1.3 Assessment of research needs

A key step towards assessing needs and opportuni-
ties for R&D on this unfinished agenda is to analyse the
reasons why poor maternal and child health persist in a
population. As we set out in Chapter 1, we have identi-
fied three broad reasons to explain the persistence of a
disease in a population: (a) a lack of knowledge about the
disease and its determinants, (b) a lack of tools and (c)
failure to use the existing tools efficiently. This tripartite
analysis is a means of guiding decisions about the types
of research and development that are most likely to pay
off and the probable balance of effort that should be de-
voted to each of them. For example, a lack of knowledge
about the disease calls primarily for strategic biomedical
and epidemiological research. Lack of tools calls for bio-
medical research and development, and may also re-
quire the development of instruments of policy (such as
essential drugs lists, pricing policies and the like) by
health economists and other health policy researchers.
Failure to use the existing tools efficiently calls for re-
search and policy development to achieve either or both
of the following: (1) greater technical efficiency, obtained
through behavioural research to understand the reasons
for current failures and operational research to improve
the delivery of services; and/or (2) greater allocative effi-
ciency, obtained by targeting resources to the problem.

Here, we assess the relative importance of the three

reasons for the persistence of the major childhood dis-
eases. In the case of the two most significant diseases,
pneumonia and diarrhoea, we have conducted quantita-
tive analyses.

Pneumonia. The causes of lower respiratory tract
infection are generally understood and the existing inter-
ventions—primarily case management with antimicro-
bials—are generally effective. In low-income countries,
options for preventing infections are much more limited:
vaccines against the two principal microbial agents, S.
pneumoniae and H. influenzae, are not available. Recent-
ly, antibiotic-resistant strains of S. pneumoniae have
emerged and, if these become widespread, control pros-
pects could be worsened—a situation we discuss in Chap-
ter 4. At present, however, it appears that pneumonia’s
persistence in the low-income countries is due to a com-
bination of reasons (b), i.e. lack of tools, and (¢) failure to
use the existing tools efficiently in the population at risk.

We have further analysed the pneumonia disease
burden to quantify the relative importance of each of the
three reasons for its persistence. As set out in Chapter 1,
the Committee used published data on the efficacy of the
mix of currently available existing interventions, togeth-
er with estimates provided by specialists in each field of
the approximate proportion of the population that re-
ceives these interventions. These data were used to as-
sess what proportion of the burden could be averted with
better use of the existing cost-effective interventions,
what proportion could be averted only with interven-
tions that are not cost-effective, and what proportion
cannot be averted now but requires new interventions
(Figure 3.4). The relative size of each of these subdivi-
sions of the burden aids decision-making about the
broad types of research that are most appropriate to
tackle the remaining burden.

Figure 3.4 Analysing the burden of
pneumonia to identify research needs
Relative shares of the burden that can and cannot be

averted with existing interventions
172 million DALYs

Unavertable

Efficacy

Avertable with

Averted Avertable using
. improved cost-ineffective
Effective coverage efficiency interventions

Note: The total DALY figure represents the number for this condition in 1990 plus an
estimate of the number then averted through existing interventions.
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As Figure 3.4 shows, around one-fifth of the remain-
ing burden of pneumonia could probably be removed by
more efficient use of the existing tools—for example, by
making appropriate case management widely available
and reducing the inappropriate use of antimicrobials.
About another one-fifth could be averted today only with
approaches that are not yet cost-effective, such as treat-
ment with expensive antimicrobials or in tertiary facili-
ties. Beyond these avertable parts of the remaining bur-
den, more than a quarter of the total cannot be averted
by any existing approaches.

Diarrhoeal disease is rarely fatal in the industrial-
ized countries. Its causes, like those of pneumonia, are
well understood, and effective treatments exist. In ideal
conditions, oral rehydration therapy (ORT) can success-
fully treat 90% of cases of acute watery diarrhoea, which
accounts for about half of all deaths from diarrhoeal dis-
ease. ORT could substantially reduce the disease burden
if more health workers used it instead of mistakenly pre-
scribing inappropriate antimicrobials and other drugs,
and if more mothers and other carers knew when and
how to use it. However, some additional tools would help:
for example, there is so far no licensed vaccine against
rotavirus, the principal causative agent of this form of
diarrhoea in low-income countries. The burden that per-
sists in low-income countries therefore appears to be due
once again to (b) a lack of tools and (c¢) failure to use the
existing tools efficiently.

As with pneumonia, we have analysed the burden
due to acute watery diarrhoea in an attempt to quantify
the relative importance of these reasons. Whereas in the
case of pneumonia the results were split between the
need for more efficient use of existing tools and the need
for more tools, the results for this form of diarrhoeal dis-
ease show a different balance. Figure 3.5 shows that
more than half of the remaining burden could be lifted

Figure 3.5 Analysing disease burden of acute
watery diarrhoea to assess research needs

Relative shares of the burden that can and cannot be
averted with existing interventions

71 million DALYs

Efficacy

Avertable using
cost-ineffective
interventions

Avertable with improved
efficiency

Averted
Effective coverage

Note: The total DALY figure represents the number for this condition in 1290 plus an
estimate of the number then averted through existing interventions.

now with more efficient use of existing tools—for exam-
ple, through better use of ORT.

However, acute watery diarrhoea accounts for only
half the total burden of diarrhoeal disease. Persistent di-
arrhoea requires careful dietary management, while
dysentery must be treated with an effective antibiotic.
Most cases of dysentery are caused by Shigella bacteria
and as yet there are no effective vaccines to protect
against these extremely common infections. Worryingly,
an increasing number of strains of S. dysenteriae are be-
coming resistant to antimicrobials and the need for ef-
fective vaccines is becoming more and more pressing.
Thus, while the broad reasons for persistence of the dis-
ease burden still lie mainly in a failure to use existing
tools efficiently, new tools are also needed in some areas.

Malaria is a more complex problem. There are some
important gaps in researchers’ understanding of the dis-
ease process and an undoubted shortage of tools—sub-
jects to which we return in the next chapter. However,
among the principal victims of the disease—young chil-
dren in rural sub-Saharan Africa—there is little doubt
that case-fatality rates could be substantially lowered
today with more efficient use of the existing tools, for ex-
ample, through more rapid diagnosis and appropriate
treatment with the affordable, first-line antimalarials.

The vaccine-preventable childhood infections.
The impact of immunization on children’s health has
been dramatic. As a result of the Expanded Programme
on Immunization, vaccines against measles, diphtheria,
pertussis, tetanus and polio averted almost 3 million
deaths and 138 million cases of disease in low-income
and middle-income countries during 1994. When the
Programme began work in the 1970s, only some 5% of
children in these countries were immunized. Twenty
years later about 80% of infants under the age of 12
months are being immunized against polio, diphtheria,
pertussis and tetanus, and about the same percentage
of infants under the age of 2 are being immunized
against measles. Without these efforts, the burden of
disease among under-fives would be 23% greater than it
is today.

But the Programme has not yet reached its potential.
Immunization coverage is still relatively low in sub-Sa-
haran Africa—around 54% on average. In some coun-
tries, coverage is falling and in 18 countries is below
50%. The vaccine-preventable childhood infections re-
main, primarily, not because of a lack of understanding
of the disease processes or their causes, but because of a
failure to extend coverage to these groups. In practice,
coverage of 100% is unlikely to be achievable, but a tar-
get of 90% has been set. Reasons for the failure to reach
90% to date are essentially due to (c¢) failure to use the
existing tools efficiently. Among the inefficiencies are in-
adequate resources, administrative failures, failure to
target those least likely to be immunized and most likely
to become infected, missed opportunities to immunize
children through health workers’ misjudgements, and
failure to engage with local communities. In addition,
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there are technical failures in the service, including
breakdown in the cold chain and problems with poor-
quality vaccines.

But there are also some areas of need where new
tools are desirable. A significant proportion of deaths
from these infections occurs in very young babies below
the age at which vaccines are recommended. Alternative
approaches, such as immunizing pregnant women to en-
able them to transmit passive immunity to their new-
born infants, should be explored. In addition, there are
important diseases, such as hepatitis B, for which vac-
cines of proven efficacy exist, but which are not yet incor-
porated into the EPI in many countries.

Helminth infestations remain a source of disease
and disability even though mass chemotherapy has
proven to be effective and among the most cost-effective
interventions available. Failures in the design and ad-
ministration of programmes, and particularly failure to
target those at greatest risk, including school-age chil-
dren, account for much of the burden. High reinfection
rates are an additional problem. However, the burden
that remains can be attributed mainly to (¢) failure to
use existing interventions efficiently.

Malnutrition. This condition persists in part for the
obvious reason that too many people have an inadequate
food intake, but also for less obvious reasons. First, the
existing interventions have not been used as well as they
might. For example, the efficacy of vitamin A supple-
mentation is clearly established and the success of
breast-feeding promotion programmes has been demon-
strated in a range of settings, but these interventions do
not reach all those who might benefit from them. Sec-
ondly, a significant part of the burden may remain be-
cause of important gaps in the knowledge base. For ex-
ample, the relative contributions of interventions to
control infection and inadequate dietary intake in differ-
ent epidemiological environments are not known. Like-
wise determinants of the relative efficacy of interven-
tions to increase quality of dietary energy intake
(through increased proportions of protein and fat) rela-
tive to quantity of intake remain to be well understood.
These are some of the reasons why the wide variation in
rates of underweight between different populations (for
example, between South Asia and sub-Saharan Africa)
are not fully explained. The importance of certain micro-

nutrients such as zinc remains unclear, and the impact
of low weight in utero and in infancy for adult health in
low-income environments has not been fully assessed.
Thus, in clear contrast to the other childhood conditions,
malnutrition appears to persist at least in part because
of reason (a), lack of knowledge of the disease process
and its determinants.

Table 3.4 summarizes the above assessments and
points towards broad priorities for R&D.

For pneumonia, diarrhoeal disease, the vaccine-pre-
ventable infections and helminth infestation, we con-
clude that the knowledge base is adequate to proceed
with the development and evaluation of interventions.
Efforts should, in our view, focus mainly on making ex-
isting interventions more efficient in the populations at
risk through behavioural and operational R&D. For ma-
laria, some new knowledge is needed, but the primary
requirement in the currently vulnerable population is
again more efficient use of existing interventions. In the
case of malnutrition, even though better food supplies
and more efficient use of the existing interventions to
control infection and enhance micronutrient intake are
of course desirable, more knowledge is also needed, sug-
gesting that strategic epidemiological and biomedical re-
search are priorities. In parallel, however, efforts to in-
crease the efficiency of existing interventions should be
maintained with equal intensity.

3.1.4 Opportunities for intervention development
and evaluation

As set out in Chapter 1, the process of assessing op-
portunities for developing and evaluating interventions
should consist of specifying the nature of the desired in-
terventions, estimating their probable cost-effectiveness
relative to existing approaches, and then further assess-
ing how much it is likely to cost to develop them, how long
it will take, and how likely they are to succeed. Obviously,
the process can indicate interventions that are unlikely to
be cost-effective as well as those that are attractive. (For
example, the Committee has calculated that in the cur-
rent epidemiological situation, development of a vaccine
against one parasite—Schistosoma mansonii—is not
likely to be a profitable investment of R&D funds as long
as the drug praziquantel remains active against the par-

Table 3.4 Broad reasons for the persistence of disease burden from the five major childhood killers

Inadequate

knowledge of disease
process and causes

Condition/risk factor

Failure to use existing

Inadequate tools tools efficiently

Pneumonia

Diarrhoeal disease

Vaccine-preventable childhood infections

Malaria +
Malnutrition +++
Helminth infestations

++ + +++
++ ++++
++ ++++
++ +++
+++
+ +++++

Note: The estimated rating ranges from little importance (*+') to extremely important (“+++++). A blank means not significant.
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asite, unless the vaccine were to give exceptionally long-
lasting protection [Supplementary paper 2].) The extent
to which this type of assessment can be quantified, and
how much it will, or should, continue to rely on subjective
judgement, are matters for debate.

In the Committee’s view, a selected small group of de-
sirable interventions could dramatically reduce disease
burden among children in low-income countries if they
were applied widely. We therefore conclude that R&D
should focus on them. We discuss them here, with infor-
mation on their likely cost-effectiveness, the probability
of their success and the necessary costs and time frames
for development where available. Our selection has been
informed by review of the available data, consultation
and informed judgement. An ongoing effort will be need-
ed to make the process systematic, and this list can be no
more than a preliminary step.

The desired interventions are of two distinct types:
packages of essential interventions, and tools to improve
the content of those packages.

Highly attractive packages

* Refine, implement and evaluate the package for the
Integrated Management of the Sick Child

Since pneumonia, diarrhoeal disease, malaria,
measles and malnutrition share many common risk
factors and may be found together in the same child
at the same time, researchers have argued that they
may be most effectively addressed as a group rather
than singly. A package of clinical services for sick
children, known as the Integrated Management of
the Sick Child (IMSC), has already been developed by
research organizations including WHO. So far, guide-
lines for outpatient care have been completed but
their effectiveness needs to be evaluated in the field.
In addition, further guidelines for inpatient care
have yet to be developed. In the view of the Commit-
tee, the enormous potential of the package to reduce
disease burden, and its outstanding cost-effective-
ness, are solid grounds for investing substantially in
operational research to evaluate the outpatient com-
ponent of the package and to develop the inpatient
component in specific settings.

In the current package, treatment guidelines for
outpatients have been developed to cover the most
common potentially fatal conditions, enabling health

workers to focus on the whole child rather than on
specific diseases. The health worker assesses every
child for a set of signs and symptoms, including cough
or difficulty in breathing, diarrhoea, fever, and ear
problems, and assesses the child’s nutrition and im-
munization status. Depending on the findings, the
health worker can then allocate the child either for
urgent referral, or specific medical treatment and ad-
vice, or simple advice for home treatment. The guide-
lines for the IMSC are printed in wallcharts and
booklets for use in health care settings. Health work-
ers are trained in their use.

Properly implemented, this package could, in
principle, reduce the global burden of disease by
more than any other (World Bank 1993). Like other
packages, it is likely to be more cost-effective than
the sum of the separate services that it contains
when these are given singly because, in principle, it
exploits the shared use of inputs and reduces the cost
to patients of obtaining services. As yet, however, the
potential of this package has not been met—other-
wise the burden from these conditions would not be
as great as it is now. The key to maximizing the effec-
tiveness of the package may lie in operational re-
search.

Table 3.5 summarizes the existing estimates of
cost-effectiveness of the package in different settings.
This kind of information can help to clarify how, and
in what settings, this desired intervention is most
likely to pay off, and where it is not worth developing.
The IMSC has been estimated to cost less than US$
50 for every DALY averted in low-income countries.
By comparison, in middle-income countries, where
child mortality rates are relatively low, this interven-
tion is still cost-effective but less so than in low-in-
come countries, at US$ 50 to US$ 100 per DALY
averted (Bobadilla et al. 1994). This suggests that the
package would not be cost-effective in countries
where child mortality is very low, and that efforts
should focus on its implementation and refinement in
low-income countries.

The development of the IMSC represents a highly
attractive investment to research investors. Not only
is its potential to reduce disease burden exceptionally
high, it is also at an advanced stage of development.
It is judged that the R&D needed to develop and eval-
uate the package in different settings can be achieved
in a relatively short time, probably under five years,

Table 3.5 Comparisons of the likely cost-effectiveness of the package for Integrated Management of the Sick

Child in different settings

Cost/ DALYs averted
beneficiary Cost / capita per 1 000 Cost/ DALY
Setting (USS$) (US$) population Effectiveness* (US$)
Low-income countries 9 1.6 184 0.25 30-50
Middle-income countries 8 1.1 21 0.25 50-100

*Calculated by multiplying efficacy, diagnostic accuracy (when applicable) and compliance.

Source: Bobadilla et al. 1994:175
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and at a cost of about US$ 15 million. Investment and
effort should be focused on these tasks, including as-
sessments of the cost-effectiveness of the package in
different local settings.

* Evaluate an immunization package augmented by
additional important immunogens and selected mi-
cronutrients

The Expanded Programme on Immunization is
highly successful. However, at least two existing in-
terventions, vitamin A supplementation and hepati-
tis B vaccination, could in principle be added to the
existing schedule for marginal cost and potentially
significant health gain. Limited experience is already
being accumulated in some countries under the name
EPI-Plus. The Committee views this as an attractive
opportunity for wider development and evaluation.

It has been calculated that an augmented EPI
that includes hepatitis B vaccine, yellow fever vac-
cine and micronutrient supplementation with vita-
min A, and iodine where required, could be delivered
for no more than US$ 17 per DALY averted in low-in-
come countries (World Bank 1993). In middle-income
countries, the cost would be slightly higher, at be-
tween US$ 30 and US$ 50 per DALY averted, but still
a very good “buy” for health. The opportunity to de-
velop and evaluate such an augmented programme is
excellent: costs are likely to be low and the time need-
ed for development is probably less than five years.
Some limited trials to assess the safety of administer-
ing vitamin A at the same time as immunization
should be incorporated.

In addition, as we discussed earlier, alternative
approaches to preventing severe infectious diseases
(such as pneumonia) during the first three months of
life should be investigated. Possibilities include the
immunization of pregnant women, or women of child-
bearing age, to protect newborn infants through the
transfer of antibodies from mother to child, as cur-
rently practised for the prevention of neonatal teta-
nus.

Packages for further investigation

Work should also continue on evaluating the poten-
tial of packages for which little information is currently
available, but which appear to merit R&D investment
because they are expected to provide cost-effective ways
of reducing disease burden. For example:

e A Healthy Schoolchild package

This would focus on reducing the levels of hel-
minth infestation—including those that cause schis-
tosomiasis and onchocerciasis—in children of school
age. Although the disease burden from these hel-
minths is comparatively low, the cost-effectiveness of
existing interventions is exceptionally high. Mass
chemotherapy delivered annually to schoolchildren is

estimated to cost less than US$ 25 per DALY averted
in low-income countries. By reducing the burden of
helminth infestation, governments may be able to in-
vest in their countries’ human capital by improving
children’s cognitive performance and educability.
Additionally, some micronutrient supplementation
might be feasible.

A Healthy House package

Improved shelter, safe drinking water and proper
sanitation together form the pillars of preventive
child health programmes. A package of interventions
might emerge from collaboration between the health
sector and others (e.g. municipal engineering depart-
ments, community groups) to design and modify the
physical environment of homes for maximum health,
for example through demonstrating latrine construc-
tion, water source protection and the provision of
soap, and interventions to reduce indoor air pollu-
tion, as well as reimpregnation of bednets and some
other modest vector control activities. Much is known
about the risks of unsafe water and poor sanitation
and shelter, but appropriate technologies for reduc-
ing those risks need to be identified at national and
local level. These might include small-scale water
disinfection systems, further improvements in la-
trine design and cost-effective approaches to provid-
ing proper shelter. If this R&D were to pay off in mak-
ing homes safer, households could see significant
reductions in diarrhoeal disease and other childhood
infections.

Tools to improve package content

* Develop and promote wider use of insecticide-impreg-
nated bednets

Bednets, used properly, have been shown capable
of reducing child deaths from all causes by one-quar-
ter in areas where mortality is high. If a programme
of bednet use is to be worth developing, however, it is
desirable to demonstrate that it can at least compete
with or supersede existing interventions. Compara-
tive cost-effectiveness estimates for bednets and an-
other existing preventive intervention against ma-
laria, chemoprophylaxis, have been performed for
this Report. In this case, there are data from The
Gambia for at least some of the intervention types
compared and additional studies in Burkina Faso,
Ghana and Kenya. Analyses based on those data
show that in a high-mortality area, impregnated bed-
nets would be much more cost-effective than chemo-
prophylaxis, buying years of healthy life for approxi-
mately half the price of chemoprophylaxis. Obviously,
the cost-effectiveness depends on a number of factors,
such as how dependably householders use bednets as
intended. A range of different scenarios are set out in
greater detail in Supplementary paper 2. As the sum-
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mary data presented here show, however, the cost-ef-
fectiveness remains surprisingly high even in far
from optimal conditions (see Table 3.6).

The payoff from developing this intervention in
high-mortality settings is clearly great. It is consid-
ered that development work in assessing the actual
efficacy and cost-effectiveness of selected different
kinds of programmes could proceed in under five
years and for very modest costs.

* Complete trials in low-income countries of appropri-
ate vaccine against rotavirus

The analysis of research needs for acute watery
diarrhoea suggested that existing interventions,

such as oral rehydration therapy, could remove much
more of the burden of diarrhoeal disease than they
currently do. However, in the judgement of public
health researchers, the existing mix of interventions
is unlikely to eliminate the problem even under opti-
mal conditions. A further desirable intervention, in
the view of the Committee, is to complete trials of
candidate rotavirus vaccines in low-income coun-
tries. A vaccine which gives 80% protection against
severe rotavirus diarrhoea in trials in the United
States has so far shown much lower efficacy in devel-
oping countries. Trials at higher doses are currently
under way. A key requirement for further R&D is to
establish, in addition to safety and efficacy, the opti-
mal dose and the potential for delivering the vaccine
within the Expanded Programme on Immunization.
If 80% efficacy were achieved, the estimated cost-ef-
fectiveness would be exceptionally high: around US$
10 per DALY averted. Since more than one candidate
vaccine is already in advanced development, and oth-
ers based on equally promising approaches are under
earlier stages of development, the likely payoff is
high, the time frame short and the investment re-
quirement relatively low.

Clearly, a vaccine against Shigella dysenterme is
also highly desirable and becoming more urgent with
the spread of antibiotic-resistant strains. However,
rotavirus vaccines are at a more advanced stage of
development and therefore, according to the criteria
adopted by the Committee, they are a more promis-
ing R&D investment at this time.

Complete trials in low-income countries of existing
appropriate vaccines against Haemophilus influen-
zae and Streptococcus pneumoniae

Since the licensing of conjugate vaccines for H. in-
fluenzae in the United States and many northern Eu-
ropean countries, the infection has all but disap-
peared as a public health problem in those countries.
The high efficacy of Hib vaccines appears to have been
confirmed in Chile, and a trial in The Gambia is now
nearing completion, with results expected in late
1996. Although cost-effectiveness estimates in low-in-
come countries are not yet available, the Committee
considers this intervention is likely to be cost-effec-
tive in areas where child mortality from pneumonia is
high. Trials should be continued and if the vaccine’s

Table 3.6 Comparisons of the likely cost-effectiveness of two malaria interventions

(Cohort analysis, 10 000 newborns)

Option Cost (US$) DALYs averted Cost per DALY (USS)
Impregnated nets (government distribution, 143 000 10 400 14

50% compliance)
Chemoprophylaxis (government distribution) 79 000 2800 28

Source: Supplementary paper 2. Based on cohort of 10 000, followed from birth to age 5, West Africa model life tables. Cost of nets US$ 9.77;
costs of government bednet programme including insecticide and reimpregnation, and costs of chemoprophyiaxis programme, taken from Picard
et al. 1993. Assume 2 children sleeping under each net. Further assumptions (e.g. on efficacy of each intervention) detailed in Supplementary
paper 2.
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efficacy is confirmed, further studies should investi-
gate the potential cost-effectiveness of delivering it as
part of the EPI in a range of different countries.

New conjugate vaccines for S. pneumoniae are
currently under development and trials in low-in-
come countries are expected soon. A more detailed
discussion of these vaccines can be found in Chap-
ter 4.

Increase the efficiency of the Expanded Programme on
Immunization

The vaccines given within the EPI are among the
most cost-effective of all interventions. Measles vac-
cine buys years of healthy life for less than USS 10.
Polio, diphtheria, pertussis and tetanus together cost
less than US$ 25 for each DALY averted. If health
workers made use of all opportunities for immuniz-
ing children, and if the delivery of vaccines were
made simpler, this already excellent set of interven-
tions could be made even more cost-effective. At
present, five contacts are required between health
worker and child. If there were only one (i.e., if all im-
munization requirements could be met at once), costs
could be cut by as much as 70% (World Bank 1993).
Steps towards improving the technical content of the
package could include reducing the number of doses
of vaccine required (and ensuring that any new anti-
gens incorporated into the programme can be given
at the same time as those already incorporated). In
the longer term, the possibility of potential “one-shot”
vaccines and other initiatives deserves investigation.
Although the time frame and costs of such activities
are more difficult to estimate, the expected payoff in
reducing costs of the EPI programme are so great
that a relatively large investment is merited.

3.2 Achieving safe motherhood

In traditional public health circles, women are often dis-
cussed only in relation to their role as reproducers.
Women are more than mothers, however, and have the
right to good health in their own right—including the
right to avoid unwanted children. However, the particu-
lar risks that many women face through their reproduc-
tive role form a major barrier to their overall health. In
the Committee’s view, R&D that results in better repro-
ductive health for women will enhance their health over-
all. While each chapter of the Report is concerned equal-
ly with men and women and their risks for all types of
disease, in this section we focus on women’s reproductive
health needs.

Good reproductive health is about more than avoid-
ing disease. According to the definition adopted by
WHO, it is also about the ability to have a safe, respon-
sible and fulfilling sex life and the freedom to decide if,
when and how often to have children (Khanna, Van Look
& Griffin 1994). Among the necessary conditions for this
good reproductive health are the right of men and wom-

en to learn about and obtain safe, effective, affordable
and acceptable methods of family planning, and the
right of women to have appropriate health services to en-
able them to go through a safe pregnancy and birth. Yet
all too few women in the poorest countries find these ser-
vices within their reach. The immediate consequences
are unacceptably high rates of unwanted pregnancies,
unsafe abortions, complications of pregnancy and deliv-
ery, and infants dying in the first week of life. In the
longer term, children born to women in these circum-
stances also suffer poorer health. In addition, HIV/AIDS
and other STDs are important causes of poor reproduc-
tive health: they are discussed in the next chapter.

3.2.1 The magnitude of the burden

Only some of the effects of poor reproductive health
can be quantified in terms of disease burden, death or
other measures of mortality and morbidity. These in-
clude the number of women who die in delivery, the
number of babies who die in the first week of life,
deaths resulting from ectopic pregnancy and deaths re-
sulting from unsafe abortions. Excess fertility may re-
sult, indirectly, in a measurable burden of ill-health to
children: those who are born either too soon after an
older sibling, or into a family where there are already
more children than can be reasonably fed, cared for and
educated, are at greater risk for a number of diseases.
It is much more difficult, though, to quantify the im-
pact of other distressing outcomes of poor reproductive
health. For example, women may become permanently
incontinent as a result of a bad delivery, or may suffer
fistulae in the reproductive tract that not only interfere
with sexual intercourse but bring social stigma. Equal-
ly, it is difficult to quantify the benefits to couples of
contraception that not only “averts a birth” but also im-
proves quality of life for the entire household. Table 3.7
summarizes the burden of those conditions that can be
measured in terms of DALYs.

Excess fertility. An estimated 120 million fecund
women are not using contraception even though they
want to avoid becoming pregnant. Surveys within indi-
vidual countries suggest that most women want smaller
families than the current average family size in their
country, even though in some countries, particularly in
sub-Saharan Africa, the gap between desired and actual
family size is small. In addition, an estimated 300 mil-
lion couples are not satisfied with the methods of contra-
ception available to them. In part because of this dissat-
isfaction, many couples stop using their contraceptive
method or do not use it properly. Up to 30 million unin-
tended conceptions occur every year among people using
contraception.

In the poorest countries, the capacity of the services
is inadequate to meet need. In many sub-Saharan Afri-
can countries, for example, family planning services are
able to meet less than a third of the potential demand.
As well as desiring fewer children, many couples want to
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space their births better. Evidence suggests that babies
born within 24 months of an older sibling are more likely
to suffer ill-health or to die before they reach five years
of age.

Unwanted pregnancies not only carry heavy emo-
tional and practical costs to women and their families;
they may also be dangerous and impose a heavy econom-
ic burden on the population as a whole. Worldwide, it is
estimated that 25 million of the 55 million abortions per-
formed each year are done under unsafe conditions. The
complications kill some 70 000 women. A study in Tan-
zania found that symptoms diagnosed as likely to be due
to the complications of abortion were the most common
reasons for admission to gynaecological wards.

Complications of pregnancy and childbirth.
Having a baby carries risks in the healthiest popula-
tions, but the difference in the degree of risk to women
in developed and developing countries is among the
starkest of the global gaps in health. In the established
market economies, there are just 7 maternal deaths for
every 100 000 births. In low-income countries there are
more than 500. Girls and young women are at particu-
larly high risk. Maternal complications include haemor-
rhage, sepsis, hypertensive disorders of pregnancy, ec-
lampsia and obstructed labour. The death of a woman
puts her surviving children at risk, too: such children are
50% more likely to die before they reach age five than
had their mother lived.

Perinatal complications, which are inextricably
linked to those affecting the mother, include birth as-
phyxia, birth injuries, sepsis and prematurity. In the as-
sessments conducted for this Report, this category also
includes low birth weight. Perinatal complications can
also include a number of communicable diseases ac-
quired during pregnancy or delivery, including STDs,
neonatal tetanus and hepatitis.

Together, maternal and perinatal conditions account
for 9% of the global total, and about 12% of the total in
India and in the Middle Eastern crescent.

Table 3.7 The burden of maternal and perinatal ill-health

3.2.2 Assessment of research needs

Couples—and women and girls outside stable rela-
tionships—continue to suffer all these effects of poor re-
productive health despite the existence of a number of
methods of contraception and effective algorithms for
the management of safe pregnancy, childbirth and care
of infants in the first week of life. As above, we have
analysed the reasons for the persistence of the burden as
a step towards identifying the probable balance of R&D
that is likely to bring results. We have analysed each
condition separately.

Excess fertility. Inefficient use of the existing tools
is a major part of the problem. Too few women who want
contraceptives have access to them, either because of
shortages of supplies or inadequate services. Many wom-
en and girls lack access to information about how to
avoid pregnancy and many health workers lack the
training to meet their needs. In addition, the available
range of methods for family planning offers couples in-
adequate choice. In particular, there is much unmet de-
mand for a wide choice of long-term methods, postcoital
methods for both emergency and regular use, and male
methods.

These reasons point to two overall types of R&D: re-
search aimed at improving the efficiency of existing ser-
vices in family planning, and the development of new
and acceptable methods of contraception. The need for
new knowledge is relatively small, except in two areas.
Behavioural strategic research is needed to better un-
derstand perceived needs in different communities. Sec-
ondly, some strategic biomedical research is required,
both into mechanisms of spermatogenesis, sperm matu-
ration and fertilization that would lay the foundations
for developing a wider choice of male contraceptives, and
also into mechanisms of implantation which would lay
the foundation for developing postcoital methods for
emergency and regular use.

In general, however, the knowledge base is adequate
to enable most of the relevant intervention opportunities
to be assessed. Some selected interventions are dis-
cussed below, in section 3.2.3.

Burden (as % of total DALYs), 1990

Sub-Saharan

Condition World Africa India
Maternal conditions (obstructed labour, abortion, maternal
sepsis, maternal haemorrhage, hypertensive disorders of
pregnancy) 2.2 3.2 2.6
Perinatal conditions (birth asphyxia, birth trauma, low birth
6.7 6.5 8.8

weight)

Note: A background paper to this Report (Jamison, Jamison & Shibuya, forthcoming) presents an alternative methodology for constructing DALY's
that would add in DALYs from late fetal death but have the overall effect of markedly reducing DALYs arising from perinatal conditions relative to

maternal conditions.
Source: Annex 1
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Maternal and perinatal complications. The gap
between maternal mortality rates in the industrialized
countries and in the low-income countries indicates that
knowledge about how to deliver a baby is not the prob-
lem. Once again, inefficiencies in the use of existing in-
terventions, such as algorithms for the early detection of
complications of pregnancy and for safe delivery, must be
held to account. Essential obstetric services, such as a
referral plan for home deliveries, are also lacking in
many communities. In addition, there is a shortage of
appropriate tools to facilitate safe and convenient obstet-
ric practice in low-income populations.

Table 3.8 summarizes the discussion above.

As with the childhood conditions, the Committee
concludes that the predominant effort in R&D should
therefore be directed at operational research to develop,
evaluate and improve the efficiency of the existing in-
terventions for family planning and maternal health in
low-income populations. In addition, a significant
amount of effort needs to be devoted to the development
of new tools.

3.2.3 Opportunities for intervention development
and evaluation

As before, the Committee has identified a small num-
ber of key interventions that have the potential to reduce
disease burden and improve the quality of life for mil-
lions of women and their families.

* Develop and evaluate a package of services for mother
and infant for antenatal care, delivery and the first
week of life: the “Mother-Baby package”

For safe motherhood, the priority is to develop ex-
isting services into an integrated form that can reach
all who need them at the highest level of quality pos-
sible. The World Bank has estimated that the exten-
sion of prenatal, delivery and postpartum care to 80%
of the world’s population would reduce by 40% the
burden of disease associated with unsafe childbirth.
In low-income countries the cost-effectiveness of such
a package is expected to be high at between US$ 30
and US$ 50 per DALY averted (Bobadilla et al. 1994).
However, although WHO has identified the desirable
contents of such a package, their cost and effective-
ness in different administrative environments re-
mains to be evaluated. And while researchers have
good overall knowledge of what constitutes good, es-

Box 3.4 Best buys for R&D on maternal
and perinatal health

Package development and evaluation

* Develop, evaluate and refine the Mother-Baby
package for pregnancy, delivery and neonatal
care.

» Evaluate the implementation of a range of family
planning packages offering a wide choice of meth-
ods.

New tools to improve package content

* Develop new contraceptive methods, particularly
to widen the choice of long-term but reversible
methods, postcoital methods for regular and
emergency use, and methods for men.

sential care in the delivery and the postpartum period
there is much less understanding of the types, and de-
gree, of intervention that are essential in antenatal
care. Indeed, research in the EMEs is only now eval-
uating the outcomes of different programmes of ante-
natal care and has only recently established which ob-
stetric practices benefit patients and which do not.
The Mother-Baby package which is now being de-
veloped by WHO incorporates the provision of infor-
mation and services for family planning, antenatal
care, including the diagnosis and treatment of STDs,
and the detection of any pregnancy complications;
the ensuring that all birth attendants have the nec-
essary skills, knowledge and equipment to perform a
clean and safe delivery and to give essential postpar-
tum care to mother and baby; and the provision of es-
sential obstetric care for all high-risk cases and
emergencies. Properly implemented, the package
could avert about half of the maternal deaths that oc-
cur each year (World Health Organization 1995).
Communities should be involved in developing, im-
plementing and evaluating the services provided.
Among the R&D priorities identified by WHO for
the development of the package are: studies of the de-
livery of services to women and girls with the aim of
1dentifying targets for improvements in the quality of
care; the assessment of appropriate technologies,

Table 3.8 Broad reasons for the persistence of the burden of poor reproductive health

Inadequate knowledge
of the physiological

Failure to use existing tools

Condition processes Inadequate tools efficiently
Excess fertility + +++ ++
Maternal complications + 4+
Perinatal complications + e

Note: The estimated rating ranges from little importance (*+') to extremely important (“+++++). A blank means not significant.
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such as a simple partograph, that can be used to
monitor labour outside the hospital environment or
the adaptation of simple sterile pre-loaded injection
capsules to enable health workers to give oxytocin in
stage III of labour, with the aim of reducing postpar-
tum haemorrhage and minimizing the risk of sepsis;
and ultimately, the development of guidelines for
health workers. The expected costs and time frame of
developing the package are moderate.

Evaluate the practical implementation of alternative
family planning packages, particularly those offering
a wider choice of contraceptive methods

A package of existing family planning interven-
tions, including information on sexual health, access
to contraceptive methods and regular monitoring
where appropriate, can be delivered for US$ 20 to
US$ 30 per DALY averted in low-income countries.
Since good reproductive health has wider benefits to
women and families, however, this assessment may
underestimate the value of such services to human
well-being and economic development. To improve
the availability and choice of family planning, devel-
opment and evaluation of services are needed, not
only at the level of policies to increase the availability
of contraceptives themselves, but also to make im-
provements in the interactions between service pro-
viders and clients. Efforts should focus on developing
acceptable and effective services for particularly vul-
nerable groups, including teenage girls. Once again,
local communities’ views should be made central to
this research.

R&D efforts are needed both for developing male
methods of contraception and for better and more ac-
ceptable female methods. The aim should be to in-
crease the choice of cost-effective options to people in
low-income countries, particularly for those who
want long-term but reversible contraception. The
cost-effectiveness of such interventions is difficult to
estimate because the benefits they bring go much fur-
ther than simply averting disease burden. However,
it is likely that the development of methods that are
accessible and acceptable would prove an excellent
investment, given that inadequate choice or dissatis-
faction with a particular method has been shown to
lead to reduced use and thus increased risk of excess
fertility. There is a strong case, therefore, for contin-
ued investment in the development of products al-
ready at advanced stages of development, such as
postcoital contraceptive methods for regular as well
as emergency use, and alternative injectables with
reduced side-effects.

3.3 Chapter summary and
recommendations

The infectious diseases of childhood, malnutrition and
poor reproductive health are massive burdens on the
people of low-income countries and thus on global
health. They account for well over one-third of total dis-
ease burden, and more than half of the burden in sub-Sa-
haran Africa. A set of packages of existing essential
health interventions, such as the package for the Inte-
grated Management of the Sick Child, could in principle
avert more than one-third of the burden of ill-health
among children in low-income countries for less than
US$ 12 per head per year. R&D efforts on this unfin-
ished agenda should concentrate on developing and eval-
uating certain packages of essential services in low-in-
come countries to increase the efficiency of existing
interventions. This will involve mainly operational re-
search and behavioural studies. In addition, a lesser, but
significant, degree of investment is needed to develop
new tools to improve the content of some packages. This
will call for primarily biomedical research. Finally, the
health sector must assess the potential for collaboration
with other sectors such as education and agriculture in
reducing risks and enabling people to take greater con-
trol of their health.

Recommendations

1. Investors should increase resources for develop-
ing and evaluating selected essential packages of
interventions, such as the package for the Inte-
grated Management of the Sick Child and the
Mother-Baby package, in low-income countries,
as potentially highly cost-effective means to
achieve massive gains in the health of the poor.

2. A significant portion of the burden of childhood in-
fectious diseases and poor maternal and perinatal
health still cannot be addressed by existing tools.
New tools are needed—for example, vaccines
against certain respiratory and diarrhoeal infec-
tions, and a wider choice of contraceptive meth-
ods. Current efforts, both in strategic research
and in new product development, are inadequate
to deal with these challenges. Investment in these
areas now holds the promise not only of improving
health but also of reducing costs.



