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Knowledge for better health — a conceptual framework and

foundation for health research systems
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Abstract Health research generates knowledge that can be utilized to improve health system performance and, ultimately,
health and health equity. We propose a conceptual framework for health research systems (HRSs) that defines their boundaries,
components, goals, and functions. The framework adopts a systems perspective towards HRSs and serves as a foundation for
constructing a practical approach to describe and analyse HRSs. The analysis of HRS should, in turn, provide a better understanding
of how research contributes to gains in health and health equity. In this framework, the intrinsic goals of the HRS are the
advancement of scientific knowledge and the utilization of knowledge to improve health and health equity. Its four principal
functions are stewardship, financing, creating and sustaining resources, and producing and using research. The framework, as it
is applied in consultation with countries, will provide countries and donor agencies with relevant inputs to policies and strategies
for strengthening HRSs and using knowledge for better health.
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Introduction

Knowledge produced by health research, if disseminated widely,
is a global public good. Knowledge contributes to the policies,
activities, and performance of health systems (/—3), and to the
improvement of individuals’ and populations” health. Using
existing knowledge adapted to local conditions is particularly
crucial in achieving the Millennium Development Goals (4).
To achieve these and other health-related goals, a well-function-
ing health system must be able to access and utilize research-
based knowledge and the products of research (5). It should
also be part of the global effort to generate new knowledge to
address the problems of tomorrow.

A systems perspective will enable research stakeholders to
improve their understanding and implementation of a national
health research system (HRS) in order to improve health out-
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comes and health equity. The Commission on Macroeconomics
and Health recently reiterated the need for a substantial increase
in health research investments globally (6). These and other
efforts (7, 8) highlight the important role of research and scien-
tific knowledge (9) in addressing the diseases and conditions
that afflict people, particularly in the developing world.

Why the need for a “systems” perspective? Health research
is too often a fragmented, competitive, highly specialized, sectoral
activity where researchers within scientific disciplines often work
in isolation from other disciplines. There is often little effective
communication and consultation between these producers of
research and the end-users (i.e. the decision- and policy-makers,
health professionals, consumers, and the public). Arguably, there
is a need for a rational framework that values both the produc-
tion and use of research, and a platform for effective communi-
cation and interaction between all the players and stakeholders
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in health research (10-13). This requires a look at the endeavour
from a more integrated and coordinated, systems perspective.
The landmark Commission on Health Research for De-
velopment (/4) noted that “research is a system involving
people, institutions and processes”, yet relatively few formal
attempts to articulate and define this system’s boundaries,
goals and functions, either for descriptive or analytical purposes,
have been put forward. The present paper proposes a defini-
tion for HRSs and describes the goals and functions of a
“model” HRS. We then discuss selected issues with regard to
the functions. The objective is that the conceptual frame-
work will guide the development of further operational work
within the recently launched Health Research System Analysis
(HRSA) initiative of WHO. It is intended that the processes,
sets of tools, descriptions, and analyses resulting from this
work will provide useful information to identify potential
policy options to strengthen national HRSs, facilitate cross-
national sharing of experiences, use scientific knowledge to
improve actions within health systems, and ultimately im-
prove health and health equity. The HRSA initiative is part
of WHO’s strategy to strengthen national HRSs and contribute
to member states achieving the Millennium Development Goals.

Methods

The conceptual framework presented here was developed on
the basis of a comprehensive literature review and an extensive
consultation process, which began in January 2001. These con-
sultations involved many experts in the field, interested organi-
zations, a wide range of researchers and representatives from
different countries, and individuals and institutions working
on strengthening HRS. More than 100 individuals from at
least 40 countries have actively contributed to the process dur-
ing 10 consultations and forums held between March 2001
and June 2003.

Definitions, boundaries, and context of HRSs
Health research has been broadly defined as “the generation of
new knowledge using the scientific method to identify and deal
with health problems” (14). A “system” has been defined as a
group of elements operating together to achieve a common goal
(15). We define a HRS as: the people, institutions, and activities
whose primary purpose in relation to research is to generate
high-quality knowledge that can be used to promote, restore,
and/or maintain the health status of populations; it should
include the mechanisms adopted to encourage the utilization of
research. The definition includes all actors involved in knowl-
edge generation, research synthesis, and using research results
in the public and private sectors. The paper focuses primarily
on exploring national HRSs rather than private sector, global
or subnational contexts. Nevertheless, some of the analysis is
relevant for the private sector within national boundaries.
AHRS in a country exists at the intersection of two, larger,
complex systems — the health system and the research system
(Fig. 1); this subset of the two systems captures the production
of health-related knowledge which, when used appropriately,
can contribute to the improvement of health. “Health” research
involves many different types of research including biomedical,
clinical, epidemiological, health systems and policies research,
socioeconomic and behavioural research contributions, as well
as ongoing programme evaluations, surveillance and operational
research activities embedded within health systems. It also

includes research not usually considered to be health related —
for example, engineering studies to improve car or road safety or
economic research leading to policy changes that affect poverty.

Strengthening the connections and relevance of the HRS
for the health system is a key challenge. This is particularly so
given that the transitions from research to policy to actions
and eventually to health improvements are non-linear pro-
cesses. These transitions are also influenced by important factors
outside of the system such as professional and public values and
expectations and the sociopolitical milieu.

Goals of the HRS

Our framework proposes that the HRS has two complementary,
intrinsic goals: the advancement of scientific knowledge and the
utilization of knowledge to improve health and health equity.
Although health research may produce many other benefits
(16), the intrinsic goals of health research proposed here are
primary to HRSs.

Functions of the HRS

The framework proposes that the functions of an effective HRS
include stewardship, financing, creating and sustaining resources,
and producing and using research. Each function is defined by
several key operational components (Table 1).

Stewardship

Drawing from the World health report 2000 — Health systems:
improving performance (17), we define stewardship as being
concerned with oversight of the entire HRS. As with the stew-
ardship function of health systems, stewardship of HRSs is
intended to cover both the public and private sectors. Inevitably,
however, it has most relevance for the public sector. Although
stewardship is usually primarily the responsibility of govern-
ment, the involvement of representative forums of key stake-
holders and players, such as national health research councils or
professional associations, is an increasingly common strategy.
We propose that stewardship within the HRS should include
four components (Table 1): definition and articulation of a vision
for a national HRS; identification of appropriate health research
priorities and coordination of adherence to them; setting and
monitoring of ethical standards for health research and research
partnerships; and monitoring and evaluation of the HRS itself.

Financing: securing and allocating funds

The financing of HRSs through securing of research funds and
allocating these accountably is a central function of the HRSs
(Table 1), as it is for health systems (17). In addition to securing

Fig. 1. Locating the health research system at the intersection
of the health system and the research system
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Table 1. Summary of the functions and operational components of health research systems

Function

Operational component

Stewardship

« Define and articulate vision for a national health research system (HRS)

« |dentify appropriate health research priorities and co-ordinate adherence to them
« Set and monitor ethical standards for health research and research partnerships
* Monitor and evaluate the HRS

Financing

Secure research funds and allocate them accountably

Creating and sustaining resources

Build, strengthen, and sustain the human and physical capacity to conduct, absorb,

and utilize health research

Producing and using research

« Produce scientifically valid research outputs

« Translate and communicate research to inform health policy, strategies, practices, and

public opinion

« Promote the use of research to develop new tools (drugs, vaccines, devices, and other
applications) to improve health

funds from the private and public sectors, both national and
external, effective mechanisms for disbursement and subsequent
monitoring must be established. An efficient, transparent, and
peer-review-based process should be at the core of this function.
To reach the goals of HRSs, the allocation of resources should
reflect the overall vision and agreed scientific priorities of the
national bodies that are responsible for articulating a research
agenda, to the extent that the stakeholders can reach a consen-
sus, even if policy-making and actions are almost never guided
solely by technical evidence.

Creating and sustaining resources

Creating and sustaining human and physical resources for health
research remains as a central issue (18, 19). This capacity-
strengthening function is not only concerned with bringing
new researchers and institutions into the system, but also to
further develop and sustain the existent human and physical
capacity to conduct, absorb, and utilize health research (16, 20).
In addition to good physical facilities to conduct health research,
a favourable and conducive enabling environment for research
must exist, together with an attractive career structure to entice
and retain the most talented individuals. This includes good
research management, availability of funding for research, op-
portunities to present and openly discuss research data, and, in
an increasingly “wired” world, rapid access to current research
information. A crucial issue is how countries can sustain human
resources for national health research, where the already limited
numbers of health researchers is further reduced through inter-
nal or external migration or “brain drain” (21).

Producing, synthesizing, and utilizing research
The production of valid research disseminated in scientific
publications in peer-reviewed and grey (non-peer-reviewed)
literature, policy publications, reports, books or discussion
papers, etc. is a major part of the fourth function of the HRS.
The publication of research findings is considered to be the
primary output of the research process (16). However, such
outputs and the resulting knowledge need not come from origi-
nal research only but may also be a result of adapting existing
knowledge to local conditions or from research syntheses.
Research can be utilized in two main ways: first, for
developing new tools (drugs, vaccines, devices and other
applications) to improve health; and second, for translating,
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communicating, and promoting the utilization of research to
inform health policies, strategies, and practices, particularly
within health systems. Research can also be used to educate the
population and change public opinions and practices. It is
generally agreed that a wide gap exists between current health
systems and the needs that health systems should address, one
major cause being the inability to synthesize existing research
outputs and apply existing knowledge towards improving
interventions and the performance of health systems.

Discussion
Stewardship

The central question is how to obtain the best “bundle” of knowl-
edge, and the resulting gains in health, out of the investments
devoted to health research (7). Where good stewardship exists,
health research and its utilization have apparently flourished
(22, 23). Identifying appropriate health research priorities (3, 24)
and coordinating adherence to these are crucial to the efficient
functioning of a HRS. Having the ability to link the allocation
of funding to national priorities is essential. The stronger national
HRSs will also be able to influence multilateral and private sector
research flows towards high-priority needs. Finding the appro-
priate balance among various research disciplines, between
commissioned or policy-driven and investigator-driven research,
and selecting research investments among competing priorities
are major challenges for the HRSs stewards.

Stewardship in relation to ethics (25, 26) is particularly
important, as both developed and developing countries face
considerable ethical, legal, economic, and social challenges, which
have been highlighted in attempts to deal with recent scientific
advances in genomics and biotechnology (27). The differential
potential to capture the benefits of genomics and other new
technologies adds to the myriad of existing inequities between
developed and developing countries. Given that much of the
knowledge generated by research is “owned” by the private sector
and is largely market-driven in terms of applications, the people
and organizations who guide the HRSs need to be vigilant in
ensuring that the outputs and outcomes benefit all. This is
equally true in providing a vision for the use and benefits of
clinical trials in developing countries, the ethics of patenting
DNA sequences, and intellectual property rights issues in general.
In this regard, stewardship must be fostered in order to provide
appropriate incentives to prevent both market and state failures.
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Finally, stewardship includes evaluating and monitoring
the production and use of health research and resulting knowl-
edge. Most current evaluations of research focus on easily mea-
surable outputs and outcomes such as number of publications.
Measuring the impacts on improved policies, better programmes,
and improved health outcomes are much harder to accomplish.
In addition, although there have been attempts at quantifying
the exceptional economic returns on investments in medical
research (28, 29), further improvements in methods and scope
would be desirable. The ability to improve the efficiency of
HRS will depend on measuring and monitoring the functions,
components, and progress towards achieving the intrinsic goals.

Financing
Global financing of health research remains deeply problematic.
The Global Forum for Health Research estimates that less than
10% of global resources allocated for health research and develop-
ment is spent on studying 90% of the world’s health problems (7).
The Commission on Health Research for Development (74)
recommended in 1990 that developing countries should invest
atleast 2% of national health expenditures in research and research-
capacity strengthening and argued that such investment is one
of the most powerful, cost-effective, and sustainable means of
advancing health and development. Although data on funding
levels for health-related research and development is available to
some degree for high-income countries (30), there is little or frag-
mented information from low- and middle-income countries.
Another crucial issue is the key role of the for-profit
private sector. The biopharmaceutical industry and medical
devices companies spent approximately 42% of the US$ 73
billion investment in health research and development in 1998
(7). The vast majority of this was targeted to health problems
of the developed world: a recent report indicated that only 16
out of 1393 new drugs marketed between 1975 and 1999
were for treating tropical diseases that occur in the developing
world (31). The challenge is how to redirect some of this spend-
ing to research and development that is related to neglected
diseases and conditions of the developing world.

Creating and sustaining resources

The “brain drain” of health researchers from the developing to
the developed countries is considered to be an important issue
for health research (21); for example, around 23 000 academic
professionals emigrate from Africa annually. As well as a country
having research expertise, having research capacity assists that
country in learning, adapting, and benefiting from research
conducted elsewhere (16). Such assets could be weakened by
the brain drain. However, a charged debate has emerged as to
whether the brain drain phenomenon is a loss or a benefit to
developing countries (32). Brain drain could benefit developing
countries, for example, when emigrating researchers maintain
contact and provide valuable technical and material assistance
to their home institutions. Brain drain also occurs between high-
income countries and within low-income countries (21) — a
phenomenon referred to as “internal brain drain”, where quali-
fied researchers are lost to other, non-research sectors. Some re-
cent ideas to address the brain drain issue include the creation of
attractive schemes to persuade scientists of developing countries
to remain in their home countries (33) or to return if they have
emigrated (34), or the creation of properly structured research
partnerships (35). There is a general consensus that attractive
institutions, and career structures and pathways, are essential to
retain and expand a national health researcher cadre.

Producing and using research

The process of conducting research studies and utilizing knowl-
edge is a highly complex one (36, 37). One glaring symptom
of the current weakness of HRSs across countries is that the
research process and the policy process tend to exist in different
worlds (11, 12, 38), with the result that research often has a
limited impact on policy. Researchers and decision-makers tend
to interact only around the “products” of their processes — for
example, the results of a study for the researcher and a set of
priorities for the decision-maker. Clearly, more attention needs
to be given to establishing and maintaining ongoing links be-
tween the two worlds (72) and, as noted previously, taking stock
of the non-linearity of the research—policy—practice processes.

Improved communication among the researchers, policy-
makers, and consumers requires new approaches. Far greater use
is being made of systematic reviews (39) that attempt to distill
and synthesize the vast amount of research results in a manner
that will help to inform researchers, policy-makers, practitioners,
and members of the public. These research syntheses are impor-
tant because of the cumulative nature of science, the knowledge
“explosion”, and haphazard and biased publication or access to
research. The utilization of research is also influenced by access
to information resources and Internet connectivity to facilitate
networking. Many researchers welcome initiatives like HINARI
(Health InterNetwork Access to Research Initiative) (40), which
allows free full-text access to more than 1500 journals to devel-
oping country researchers or access to e-journals that are freely
accessible through the Internet.

Gauging the impact of research on practice is clearly an
important facet of the evidence base on knowledge utilization.
Some developing approaches link bibliometric analysis with the
use of research findings in clinical guidelines (47). An impor-
tant review (42) has identified numerous studies investigating
interventions aimed at changing the behaviours of health care
professionals so that they were more in line with the latest
research evidence. The impact of research on public opinion is
receiving increasing attention (43, 44), with particular interest
in novel communication and dissemination approaches as a
means of increasing public awareness and understanding, as
well as the relevance of research results. Active two-way engage-
ment between the community and the HRS is seen to be
increasingly important, with some communities involved in
guiding research priorities, thereby helping to ensure the effec-
tive application of — and even participation in — the conduct
of research.

Next steps

The framework proposed is a first attempt at systematically
identifying the existence and attributes of HRSs in countries.
The process of conceptual exploration has been intense and
inclusive, with special emphasis on low- and middle-income
countries. Participants across countries have postulated that with-
out effective stewardship, sufficient financing, and adequate
human and physical resources, the challenge to produce and
use scientifically valid research may be insurmountable. Any
analyses and eventual strategies to strengthen HRSs should there-
fore address all functions and goals rather than focus narrowly
on research outputs.

The conceptual framework is not intended as a blueprint
for the precise organization of HRSs: it is expected that the
framework will require some modification within each country.
This framework presents a set of unifying ideas that need to be
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evaluated, and further operational development needs to be
pursued and validated, based on experiences from many coun-
tries. This operational process, development of new methods
and testing in a diverse set of national contexts are currently
under way with representatives from some 20 developing and
developed countries around the world. Further deliberations
and the results from extensive testing will improve the concep-
tual and technical basis of the framework, and inform the planned
important WHO report in 2004 addressing health research and
knowledge for better health.

Concluding remarks

Governments and donor agencies are increasingly interested in
evaluating the costs and benefits of their investments in health
research. The productivity and efficiency of these investments
are strongly influenced by the HRSs in which individual scien-
tists operate, even if research results are ultimately global public
goods. The concept of a national HRS is therefore receiving
renewed attention (13). A conceptual framework and overall
typology of HRSs will serve as a foundation to base operational
descriptions and analyses on a wide array of current issues
and projected challenges. Such analyses will, in turn, allow
benchmarking, identification of best practices and lessons to
be learnt, within and across countries, as 2 means of enhancing
the functions of the HRS and better achieve its goals. Develop-
ing countries in particular will hopefully benefit from more
efficient and effective management of a national HRS and

the crafting of rational health research policies. Besides overall
contributions to society, the knowledge generated by research
needs to be translated into better health systems and into im-

proving the health of populations and reducing global inequities
in health. W
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Résumé

La connaissance au service de la santé — cadre conceptuel et base des systéemes de recherche

en santé

La recherche en santé génere des données qui peuvent étre
utilisées pour rendre les systémes de santé plus performants et
pour, en fin de compte, améliorer la santé et I'équité en matiére
de santé. Nous proposons un cadre conceptuel pour les systémes
de recherche en santé dans lequel sont définis les limites, les
composantes, les objectifs et les fonctions de ces systémes. Le
cadre adopte une perspective systémique et sert a mettre au
point une approche pratique visant a décrire et analyser ces
systémes de recherche. L'analyse de ces systémes devrait
permettre de mieux comprendre comment la recherche contribue
a faire avancer la santé et I'équité en matiére de santé. Le cadre

propose que les systémes de recherche en santé aient deux
objectifs, I'amélioration des connaissances scientifiques et
I'utilisation de ces connaissances pour améliorer la santé et
I"équité en matiére de santé, et quatre fonctions principales,
I'administration, le financement, la génération et le maintien de
ressources ainsi que la production et I'utilisation de recherches.
Le cadre, de par son application en consultation avec les pays,
fournira aux pays et aux organismes donateurs les éléments
nécessaires aux politiques et aux stratégies pour renforcer les
systémes de recherche en santé et mettre les connaissances au
service de la santé.

Resumen

Aprovechar los conocimientos para mejorar la salud: marco conceptual y base para los sistemas de

investigacion sanitaria

Las investigaciones sanitarias generan conocimientos que pueden
utilizarse para mejorar el desempefio de los sistemas de salud y,
en Ultimo término, la salud y la equidad sanitaria. Proponemos
aqui un marco conceptual para los sistemas de investigacion
sanitaria (SIS) que define sus limites, componentes, metas y
funciones. El marco adopta una perspectiva de sistemas ante los
SIS y sirve de base para desarrollar un método practico de
descripcién y analisis de esos sistemas. El anlisis de los SIS
deberia a su vez permitirnos comprender mejor cuéles son los
mecanismos por los que las investigaciones propician mejoras
de la salud y de la equidad sanitaria. En este marco, las metas
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intrinsecas de los SIS son el avance de los conocimientos
cientificos y la utilizacion de dichos conocimientos para mejorar
la salud y la equidad en ese terreno. Sus cuatro principales
funciones son la rectoria, el financiamiento, la creacién y el
sostenimiento de los recursos, y la realizacién y aplicacion de
investigaciones. El marco, aplicado en consulta con los paises,
proporcionara a éstos y a los organismos donantes datos de
interés para las politicas y las estrategias con miras a fortalecer
los SIS y asegurar que los conocimientos se apliquen y redunden
en mejoras de la salud.
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